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PREFACE

International Invention, Innovation & Design Expo (INoDEx 2021), 

is a sub-event of 2nd International Conference on Semiconductor 

Materials and Technology (2nd ICoSeMT 2021) that is jointly 

organized by the Institute of Nano Optoelectronics Research and 

Technology (INOR), Universiti Sains Malaysia (USM), Universiti 

Teknologi MARA Cawangan Pulau Pinang (UiTMCPP), Collaborative 

Research in Engineering, Science & Technology (CREST), and 

Industrial Centre of Innovation in Smart Manufacturing (ICI-SM), SIRIM 

Industrial Research (SIRIM IR), SIRIM Berhad, with the Theme 

“Innovation Towards A Sustainable Tomorrow”. The primary focus 

of the sub-event is creating opportunities for local and 

international participants to present their innovations and 

inventions. Eventually, the event will lead to interaction and future 

collaboration among the local and international participants.
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Abstract The innovation of JMG-Technology is mainly focused on producing high- 

grade precipitated calcium carbonate (PCC) as white filler by recrystallizing 

industrial wastes from acetylene gas industries. The main idea has been driven 

from the current issue of rising carbide lime waste over 20,000 tonnes  per 

year. In addition to the abundant carbide lime waste, the acetylene 

manufacturing also causes an increase in carbon dioxide (CO2) gas emission 

that traps heat in the atmosphere leading to global warming. In mitigating the 

accumulative wastes, this current innovation has been invented by 

recrystallizing the carbide lime waste that is rich in calcium hydroxide 

(Ca(OH)2) up to 50 to 60% and CO2 gas waste as a main precursor of 

carbonate (CO32−) ions in producing high-grade white filler i.e. PCC. In 

enlarging the PCC yield, the production of PCC was initiated by extracting 

Ca2+ ions from carbide lime waste using a natural promoter agent (sucrose; 

C12H22O11)). The current outcome signified that ~20 g of high-grade PCC 

with purity of 98% was produced for every 1 litre of ionic solution. 

Interestingly, miscellaneous functional morphologies namely rhombohedral, 

spherical and fibrous structures of PCC have been produced using the 

developed JMG-Technology, attributable to various processing parameters. 2
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Via this JMG-Technology, the production of high-grade white filler (PCC) as 

a main product with zero waste, not only reduces the waste management cost 

but also increases the industrial profits. In industrial applications, the 

produced PCC has been applied as white filler in eco-green products i.e. paper 

and paint. According to the standard evaluation, the produced eco-green 

products has passed all the requirements of MS 1288:2012 for paper and MS 

134:2007 for paint. Commercially, the papermaking technology has been 

officially engaged to a local investor with an exclusive licensing of 

RM2,725.000. Remarkably, the revolutionization of abundant carbide lime 

waste and CO2 gas usage in producing high-grade-high-profit PCC results in 

ZERO WASTE production thus may help in industrial survivability and 

preservation of the environmental sustainability. 

Keywords Precipitated calcium carbonate, carbide lime waste, white filler, carbon 

dioxide, feasible carbonation 

Product description In a fabrication industry, acetylene gas is highly needed for applications that 

involve metal including welding, cutting and heat treating. However, the 

production of acetylene results in a formation of massive carbide lime as by- 

product. In Malaysia, the carbide lime waste is classified as a scheduled waste 

under Environmental Quality Act; EQA 1974 (SW 427) owing to its high 

alkalinity (pH 12.5), unpleasant odour, irritation to skin and throat poses 

severe difficulty in handling. In 2018, almost 20,000 tonnes of carbide lime 

have been produced from Malaysian acetylene gas industry and this statistic 

keeps increasing year by year. 

Thus, the innovation RECRYSTALLIZING INDUSTRIAL WASTE INTO 

MARKETBALE WHITE FILLER via JMG-Technology has been invented 

in order to recrystallize calcium-based mineral including as low grade as 

industrial waste into high-grade-high-profit white filler production so-called 

PCC. The main approach of this innovation is by promoting the extraction of 

optimum Ca2+ ions using natural sucrose solution. In addition to efficiently 

upgrade the waste into commercial product, this innovation has also targeted 

to enhance the production yield within a short carbonation time. In attaining 

the goals, a number of considerations have been taken into accounts 

including: 
1) Raw Material: Low-grade industrial waste from acetylene industry

(carbide lime) as a main source of Ca2+ ions in forming PCC

Objective: To revolutionize the selection of raw materials for the PCC 

production and to solve environmental issue by converting abundant 

industrial wastes into profitable products. 

Characteristics: Carbide lime was attained from MCB Industries, Sdn. Bhd., 

Taiping, Perak and refined sucrose was purchased from a local company. The 

carbide limes waste was used a main source of Ca2+ ions in forming CaCO3 

3
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(PCC) compound by a chemical reaction with CO32− ions originated from CO2

gas. 

2) Reactant 1: Ca-rich Ionic Solution

Objective: To verify that any grade of limestone as low grade as industrial 

waste can be utilized for producing high-grade-high-yield PCC by extracting 

Ca2+ from the main lime source using sucrose (C12H22O11) solution as a 

promoter agent. 

Characteristics: The concept of the using ionic solution is achieved by 

converting the lime or lime waste slurry into Ca-rich ionic solution using 

sucrose solution as a promoter agent. Presence of hydroxyl (OH-) functional 

groups in the sucrose compound may induce higher dissolution of Ca2+ ions 

from the carbide lime waste, thus increases the production of PCC during the 

carbonation process. 1 litre of sucrose solution of 10 °Bx concentration was 

prepared by dissolving ~100 g sucrose granule in 900 mL prior to preparation 

of ionic solution. Subsequently, 7 wt.% of carbide lime was added into 1 litre 

of sucrose solution and stirred at room temperature. The prepared ionic 

solution was left overnight before filtration in order to promote the optimum 

chemical reaction, thus produced Ca-rich ionic solution as one of the main 

reactants. 

3) Reactant 2:  CO2 Gas

Objective: To use CO2 gas as a main source of CO32− ions, thus reducing the 

excessive emission of the primary greenhouse gas into the atmosphere.  

Characteristics: As commonly reported, sodium bicarbonate (NaHCO3) or 

anhydrous sodium carbonate (Na₂CO₃) have been consumed as a main source 

of CO32− ions in inducing carbonation reaction. However, from this 

innovation, compact CO2 gas of 99% purity (supplied by Linde Malaysia Sdn. 

Bhd.) was continuously flowed during carbonation reaction to provide CO32− 

ions for PCC production. The CO2 gas was utilizing as one of primary raw 

materials for this innovation in order to develop a system that can recycled 

the CO2 gas. This phenomenon may increase the reusability of CO2 as a source 

of producing products using industrial waste. 

4) Methodology: Feasible Carbonation Technique

Objective: To efficiently produce high-grade PCC via feasible carbonation 

technique. 

Characteristics: This current innovation was performed by adapting the 

equivalent chemical mechanism where both carbide lime waste and CO2 gas

4
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were utilized as main reactants in synthesizing high-grade PCC. In 

confirming the feasibility of this innovation, two types of carbonation 

approaches using ionic solution have been performed via batching technique 

by CO2 gas bubbling and continuous spraying technique. 

i. For batching technique, 1 litre of ionic solution was placed in a beaker

and initially stirred at 200 rpm for 10 minutes. Then, the stirring rate was

increased to 1000 rpm and simultaneously, CO2 gas was continuously flowed
into the ionic solution using micropore gas distributor as a CO2 gas bubbling

template.

ii. Via continuous spraying technique, the PCC production was performed

in a carbonation reactor that was initially filled with CO2 gas. Subsequently,

1 litre Ca-rich ionic solution was continuously sprayed to provide an effective

carbonation process. The presence of both Ca-rich ionic solution as fine liquid

droplets and CO2 gas under high pressure in the carbonation reactor might

enhance the precipitation mechanism of PCC. Atomizing air pressure, liquid

air pressure and cylinder air pressure were manipulated in producing a series

of a series of functional morphologies of PCC.

The carbonation process was monitored by pH value and the process was stop 

at ±pH 8 where the precipitation of the CaCO3 was considerably completed. 

The synthesized PCC was then filtered and washed using warm water to 

remove any excess promoter agent. The filtrate oven-dried at 60 °C for 24 

hours. 

5
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Novelty and 

uniqueness 

Exclusively from this innovation, the abundant industrial wastes from 

acetylene industry has high potential to be converted into the profitable high- 

grade PCC that is suitable to be applied as white filler in both paper and paint 

applications. Interestingly, this innovation may offer three main earnings 

which are i. reduction of the industrial waste dumping, ii. reduction of pulp 

usage in papermaking and reduction of costly latex and iii. titanium dioxide 

(TiO2) usage in paint production. Those advantages may offer a reduction of 

manufacturing cost up to 30%. 

According to its purity, the PCC that produced through the both approaches 

offered an equivalent purity average of 98%. This scenario indicated that the 

feasible current innovation using natural sucrose solution as a promoter agent 

can offer a great potential in producing high-grade PCC at comparably high 

yield within short duration. This finding showed that the innovation can be 

applied in converting low-grade industrial waste to a high-grade-high-profit 

PCC as an eco-green product. 

In addition to the processing feasibility of producing high-grade PCC from 

low-purity industrial waste, this innovation can also offer a production of 

various morphologies of PCC. By controlling the processing parameters, a 

range of particle size and desired morphology of particles can be achieved. 

Rhombohedral-structured, spherical-structured and fibrous-structured PCC 

has been widely used for years in numerous industries including 

papermaking, paint, polymer and sealant. In a current research trend, the 

production of PCC has been focused on a formation of hollow PCC. This kind 

of morphology has been targeted to be applied in high-end application 

specifically in lightweight papermaking and as a drug carrier in biomedical 

usage. Interestingly, via this technology, the produced PCC can be 

extensively applied in order to cater a wide range of market need. 

Benefit to mankind The increasing market demand of acetylene gas in processing industry has 

significantly resulted in a substantial rise of a scheduled waste i.e. carbide 

lime as which is about 20,000 tonnes per year. This condition makes the 

carbide lime as an avoided by-product where the industry has to compensate 

a certainly high cost for water treatment in disposing the aforesaid scheduled 

waste. Consequently, vast amounts of carbide lime waste require urgent 

utilization to avert handling and disposal difficulties. 

Alternatively, by employing this innovation, the industrial carbide lime waste 

that is rich in calcium hydroxide (Ca(OH)2) of 50 to 60% can promisingly be 

converted into a highly profitable products i.e. high-grade PCC. According to 

Equation (1), 74 tonnes carbide lime can produce 100 tonnes PCC. 

Consequently, a yearly production of 20,000 tonnes carbide lime waste can 

be revolutionized via this JMG-Technology innovation to produce 27,027 
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 tonnes PCC. As the current market price of PCC is about RM 500 per tonne, 

accordingly about RM 13,513,513 can be earned by recrystallizing the 

abundant wastes into a highly marketable product. Interestingly in a real 

application, the produced PCC from carbide lime can be applied up to 30% 

as mineral filler in papermaking. With an estimation of 27,027 tonnes carbide 

lime waste can be used to produce 15.5 million rims of paper which equals to 

RM155 millions of the total sales. Hence, by producing high-grade PCC via 

the current innovation, the Malaysian industry players not only can save the 

cost for abundant waste disposal but also can generate high return of 

producing the PCC as their secondary products. 

 

CaC2     + 2H2O    Ca(OH)2   + C2H2 (1) 

 
In addition to the abundant industrial waste, greenhouse gases that trap heat 

in the atmosphere has become a crucial environmental concern. CO2 is the 

primary greenhouse gas emitted through human activities which ultimately 

leads to global warming. In 2017, CO2 accounted for about 81.6% of all 

United States (U.S.) greenhouse gas emissions from human activities, 

responsible for about three-quarters of emissions. If this current trend 

continues, the worst effects of global warming including extreme weather, 

rising sea levels, plant and animal extinctions, ocean acidification, major 

shifts in climate and unprecedented social upheaval will be substantially 

inevitable. As a part of this issue, this innovation is introduced with a target 

to recycle the use CO2 gas in order to minimize its emission into the 

atmosphere. By applying the CO2 gas as one of the main precursors, it does 

not only enhance the production a profitable product via this invented JMG- 

Technology but it can significantly revolutionize its usage and preserve the 

environment from a crucial global warming. 

Potential 

commercialization 

In a commercialization value, the technology of papermaking 

(PI2014703714) developed from this innovation has been officially taken by 

a local investor with licensing fee of RM 2,725,000 (£483,958). There are 

three other technologies (MY-169907-A, PI2016704847 and PI201704057) 

that are ready to be commercialized. In the interim, the collaboration will be 

made with local acetylene gas manufacturer and paint manufacturer for 

further industrial enhancement. 

Acknowledgment The head project member acknowledges financial support from the 

Government of Malaysia via the sponsorship by the Ministry of Energy and 

Mineral Resources. The head project member would like to thank to Mineral 

Research Centre, Department of Mineral and Geoscience Malaysia and Rock 

Based Technology Section for the fund and technical supports. 
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Abstract Plants need plenty of sun, air, water, and nutrients to grow. Sun and Water is 

available thru nature. However, how can we make sure our plants have enough 

nutrients? Measuring different aspects of soil can tell you exactly what you need 

and what your missing, and help you to foster strong and healthy plants. 

 

Testing the pH, moisture content, and temperature of your soil are a good start 

for healthy soil. Monitoring phosphates, nitrates, calcium, and potassium are all 

primary components to plant growth. Other minor nutrients are needed as well. 

One way to help keep track of all these nutrients is by testing the electrical 

conductivity of your soil. Electrical conductivity can tell you if you need more 

nutrients, or if you have too much. This will save you time and money when 

managing your plants. 

 

EC stands for electrical conductivity, which measures the potential for a material 

to conduct electricity. Even though most growers are familiar with measuring 

the amount of feeding that they have to give in ounces per gallon, grams per 

liter, or any other measuring units used, EC goes a little further than this. When 

growing, it is important to have a good understanding of what EC is all about and 

its significance to the grower. 

 

An EC meter measures the potential for an electrical current to be transported 

through water known as molar conductivity (electrolytic conductivity) and 

expressed as Siemens (S). Electrons flow from one set of electrodes to another 
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in water across a space not because of the water molecules but because of the 

ions in the water. Ions transport the electrons and limit the amount of electrons 

that can travel the space by the number of ions available or able to transport; 

the higher the concentration the greater the flow. Pure water itself is a bad 

conductor, which is why an EC meter will read 0.0 in rainwater, reverse osmosis 

water or de-mineralized water. In contrast, salty seawater is a much better 

conductor. 

Methodology 

Electrical conductivity test (EC) is a quick and inexpensive way to determine 

the salt concentration of a solution. For growers, it provides a reliable method 

of nutrient monitoring. Nevertheless, what exactly is EC? How does 

temperature affect it? How does fertilizer application correlate to EC values? In 

addition, why does EC even matter to a grower? To answer these questions, 

first we must discuss four things: 

• The formula for electrical conductivity and electrical current, what

each component means and how an EC probe works

• What is ionization and what ions are present in water

• Fertilizers and how they contribute to EC

• Nutrient deficiencies and the effect of high and low EC values

Electrical conductivity is the measure of a material’s ability to conduct an 

electrical charge, measured in Siemens per meter. An electrical current 

(measured in amperes) is the movement of electrons over time across a medium 

such as water. Put simply, EC gauges how a current moves in solution. The link 

between EC and fertilizers will be discussed later—first, let us look briefly at 

how an EC probe works and how temperature affects EC. 

An EC probe is comprised of two electrodes to which voltage is applied. The 

voltage reading is the resistance (ρ) of the solution. The instrument calculates 

the reciprocal of this value, allowing electrical conductivity to be calculated. 

The resistance is calculated based on the distance between the two electrodes. 

Conclusions 

Soil types and nutrient level determine plant types to be grown. 

Keywords Plants, Soil Type, Electrical Conductivity, EC Sensor, Arduino 

Product 

description 

Plants grown in a particular type of soil finding difficulties to grown again in 

the same soil. This is due to the soil texture, characteristics and its properties 

changes over time. Hence effecting its growth. However, these changes in the 

soil properties can be measured by reading its electro-conductivity, and we can 

determine what type of plants to plant. 
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Pictures/ 

Schematic 

diagrams/ Flow 

Charts/Screensho 

ts/Graphs and etc. 

Novelty and 

uniqueness 

Technology is actually key to engaging youth more in agriculture. It centered 

on unemployment among youth and how to prepare them to create 

entrepreneurship opportunities in agriculture. 

Benefit to 

mankind 

Education plays a significant role in alleviating poverty, especially in rural 

areas, in light of changing market demands. Education institutions should lead 

the way to initiate and lead in articulating a vision for the future. Education has 

a very powerful role to play on several levels The future of the agricultural 

sector is all about science, technology and education and there is no better place 

to propel that type of growth than through knowledge, which is created at the 

education institutions. They have a role to educate and prepare the future 

entrepreneurs who are coming through the education system. 
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Education institutions need to become even more productive in terms of 

generating research – around seed technologies, better planting methods, 

ways of analyzing soil, and understanding and mitigating the impacts of 

climate change because much of what is going to happen in the agricultural 

sector has to do with operating within a knowledge-based global economy. 

Potential 

commercialization 

As continues improvement effort, we have planned to add additional 

features, which is to: 

Upgrade the power options to either 

• Solar Power

• Rechargeable battery

• USB port charging using power bank

And if it goes well as part of commercialization, this innovation we plan to 

• Sell this as product

• Sell as a service

Acknowledgment Our gratitude to our parents, Mr. Saravanan, Mr Nagarajan, Dr 

Mahaaganapathy.D and Young Scientist Tutor Mr Shanmuganathan for 
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Gausileya and Madam Mageswari for the encouragement and motivation. 
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Abstract Most cribs on the market are of high quality as well as relatively expensive. 

The main use of this baby cot or crib is to make it easier for you to complete 

the work that is delayed while the little one is sleeping. If your baby has 

reached the age of 1 month and above, it will begin to make small 

movements such as turning the body to the left and to the right and try to 

move by rolling the body. This is very dangerous for the little one if there 

is no supervision from the parents because your child is still not able to 

control the movement of muscle cells and may cause the little one to fall 

out of bed. This BABYLOVE can help parents in childcare matters. This is 

because, it comes with some additional features that are very helpful 

especially to the mothers out there. 

Keywords Make it easier, make small movements and childcare matters 
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Product description 
We provide a special place for mothers who are still learning to work with 

the little one. BABYLOVE also provides a USB port that can be used if 

there is an electrical connection. The two additional functions are rarely 

seen together in the domestic or global markets. Therefore, we include the 

two functions subtly to make it easier for users indirectly. 

Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots 

/Graphs and etc. 

Source: Google 
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Novelty and 

uniqueness 

This BABYLOVE uses quality materials but the cost of manufacture and 

appropriate materials have made it a very special baby bed. It is no stranger 

that the use of this baby bed can reduce a bit of the burden faced by the guards 

while the little one is sleeping. Therefore, BABYLOVE has a design that is 

sure to attract customers’ interest, with designs such as reading chairs. 

Benefit to mankind This baby court provides many benefits to humans such as making it easier 

for the mother to put the baby to sleep. In addition, the baby’s safety will be 

more assured because it has a fence. Next, the baby will be able to sleep more 

comfortably during the day or night. Finally, it can save time and reduce 

maternal fatigue to care for the baby. 

Potential 

commercialization 

Becoming a parent at a young age is not an easy thing. Most buyers of baby 

cots use them to make sure their little one is safe when they are not by their 

side. The use of an appropriate baby bed is also a factor in the growth of the 

baby as early as 1 month. Therefore, choosing the right baby bed should be 

the main focus of buyers. 

Acknowledgment Thanks to Allah for giving us this opportunity and strength to complete this 

online project. First and foremost, we would like to give a very special thanks 

to our school principal for supporting and encouraging us in doing this online 

project. 
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In addition, thousands to thanks to Nur Ayunie Asheera binti Kamarulzaman, 

Wan Nur Zalikha Husna binti Wan Zawawi and Nur Arfah Anisah binti Mazri 
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Last but not least, we would like to thank everyone who has been involved in 

this project directly or indirectly. 
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Abstract This innovation was sparked as respondents such as dormitory dining hall 

managers and canteen workers of my school stated the problems often 

encountered in disposing of solid waste consumer waste. The piled up solid 

waste will attract pests like monkeys. "Portable Biomass" is the result of an 

innovation produced for a problem that has been owned by users. This 

innovation is a combination of several functions combined into a complex 

system to use. This product is also categorized as a creative, effective and 

user -friendly serial product. 

 Many of us take the easy way out with waste that lives everywhere. Due to 

this problem, there is also the issue of odor pollution and vector-borne 

diseases in an area. 

This innovation is done by taking food waste that has been fermented and will 

produce butane gas which is the main thing used for cooking. This product is 
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also environmentally friendly because it does not use electricity. Gas barrels 

are important to produce butane gas resulting from solid waste. Rubber tubes 

that fill with butane gas are used due to their unrecognizable nature. This 

product can help the uncontrolled disposal of solid waste and even can not 

make gas and is important in daily life. 

 Thus, this project can be commercialized because of its low cost and user -

friendly. This project can help users to store solid waste and generate gas used 

in consumer kitchens. Accordingly, this project aims to find solutions to 

problems faced by users. 

Keywords Combination of several function, taking food waste, environmentally 

friendly 

Product description PORTABLE BIOMASS is constructed using two alternative core materials 

known as small rubber pipes and large paint barrels. On the original sketch, 

this product has a remote control to control this product. Through full portable 

biomass series testing, the product works efficiently and smoothly and is easy 

to maintain. 

Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots

/Graphs and etc. 
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Novelty and 

uniqueness Portable biomass has a unique feature that is rarely found in existing products 

on the market. In addition to materials that are mostly recycled items, this 

product does not use electricity at all. Its low cost of use can reduce electricity 

bills in consumers' homes. 

Benefit to mankind 

Portable biomass has a neat and orderly system. To ensure that this product 

system runs smoothly, we will maintain the products that have been 

purchased periodically. This product can also help students learn the process 

of decomposition of food waste carefully. 

Potential 

commercialization   Based on test methods that we have run, portable biomass that can be used by 

housewives, chefs or more convenient to those working in the kitchen. 

Portable biomass can play an important role as a teaching and learning 

equipment especially for Food engineering studies. With high -quality and 

advanced equipment, portable biomass can be upgraded in to a switch button 

machine and serves as more easily, more appropriately and efficiently. 

21



 

Acknowledgment 
 

 

 
 

Thanks to Allah for giving us this opportunity and strength to complete this 

online project. First and foremost, we would like to give a very special 

thanks to our school principal for supporting and encouraging us in doing 

this online project.  

 

Deepest thanks and appreciation to our beloved mentor, Puan Hashimah 

binti Hashim for her willingness, guidance and never-ending support that 

you give to us along this journey. 

 

In addition, thousands of thanks to Ahmad Fathi Aqil bin Mazlan and 

Muhammad Syahiran bin Saidi for the cooperation given during the 

production of this product. Last but not least, we would like to thank 

everyone who has been involved in this project directly or indirectly. 
 

Researchers 

Biographical Data 
 

 

Adam Harith bin Mohd Anuar is a pure science 

student at Sekolah Menengah Kebangsaan Agama 

Kuala Abang. He is an excellent student in the subject 

of design 

 

 

 

 

 

 

Wan Ahmad Fathi Aqil bin Mazlan is a student in the 

field of design at Sekolah Menengah Kebangsaan 

Agama Kuala Abang. He has a creative mind and 

high imagination 

 

 

 

 

 

 

Nur Muhammad Syahiran bin Saidi is a technical 

engineering student at Sekolah Menengah 

Kebangsaan Agama Kuala Abang. He is also a 

knowledgeable student in innovation competitions. 

 

 

 

 

 

22



 

Hashimah binti Hashim is a mentor for our group. 

She is also a teacher at Sekolah Menengah 

Kebangsaan Agama Kuala Abang. She is always 

support and guide us in doing this online project. 

 

 

 

 

 

 

Nurin Athirah binti Mat Azam is a teacher at 

Sekolah Menengah Kebangsaan Agama Kuala 

Abang. She is always help us wherever we are 

facing the difficulties. 

 

 

 

 

 

 

 

 

23



Project Title: 

 
BLUE ORGANIC INDICATOR “BOI” 

 

Category 

 

 

 A 

School 

B 

University 

C 

Academician 

D 

Industry 

            √       

Local International 

√  

Project Member(s) 

 
.  

Nor Afisyah 1, Ahmad Afiq Danial2, Muhammad Danish Iman3,  

Nur Aisyah Adila 4, Nur Sakinah5, Arissa Saffiya6 , Siti Nur Batrisyia7 
 

Affiliation 
 

1 Kelab STEM SMKA Syeikh Abdullah Fahim, Nibong Tebal Pulau Pinang 
 

Email  
1fisyahhsaat11@gmail.com, 2afiqazriza@gmail.com,  

3mdanishiman6@gmail.com,  4nraisyahevie03@gmail.com,   
5sakinahn233@gmail.com,   6batrisyiashaik0403@gmail.com,  

7arissaffiya03@gmail.com  
 

Correspondence 

 

Nor Afisyah binti Saat 

Guru Penasihat Kelab STEM 

SMKA Syeikh Abdullah Fahim 

Jalan Permatang Tok Mahat 

14300 Nibong Tebal, Pulau Pinang, Malaysia. 

Tel: +605- 7172403, Fax:+605-7175697 
 

Abstract 

 

 

Air adalah sumber kehidupan. Lebih 70% permukaan bumi kita adalah  

terdiri daripada air. Saban tahun, sumber air bersih kita semakin tercemar 

dengan sisa dan air sisa daripada domestik, perindustrian dan pertanian. 

Biochemical Oxygen Demand (BOD) merupakan parameter untuk 

menentukan tahap pencemaran air. BOD ialah jumlah oksigen terlarut yang 

diperlukan oleh mikroorganisma seperti bakteria untuk menguraikan bahan 

organik di dalam sesuatu sumber air. Semakin tinggi BOD bagi sesuatu 

sampel air, semakin banyak mikroorganisma yang berada dalam sampel air 

itu. Apakah hubung kait antara BOD dengan tahap pencemaran air? 

 

Tahap pencemaran air bagi sesuatu sampel air boleh ditentukan dengan 

mengukur masa yang diambil untuk warna larutan metilena biru luntur 

setelah dicampurkan dengan sampel air tersebut. Apabila larutan metilena 

biru dimasukkan ke dalam sesuatu sampel air yang tercemar dan 

mengandungi kandungan oksigen terlarut yang rendah,warna biru larutan 

metilena biru akan luntur dengan cepatnya. Semakin tinggi tahap pencemaran 
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air, semakin singkat masa yang diambil untuk warna larutan metilena biru 

luntur. 

 

Dalam sukatan KSSM sains tingkatan 5, di bawah Topik Kelestarian Alam 

Sekitar, salah satu aktiviti murid ialah menentukan Tahap Pencemaran Air 

dalam sampel air yang berlainan dengan menggunakan larutan metilena biru 

sebagai parameternya. Larutan metilena biru adalah pewarna kimia dan 

warna birunya terlalu pekat sehingga warnanya melekat utuh pada botol 

reagen dan sukar untuk dibersihkan. Selain itu, terdapat juga ralat hasil 

daripada eksperimen dimana keputusan eksperimen tidak seiring dengan 

hipotesis. Ini disebabkan oleh bahan ini telah terlalu lama dan mungkin telah 

mengalami pengoksidaan. Bahan metilena biru ini hanya digunakan dalam 

kuantiti yang amat kecil bagi sesuatu eksperimen yang dijalankan. 

 

Bagi mengatasi masalah ini, kami telah menggunakan penunjuk organik bagi 

menggantikan metilena biru. Penunjuk organik tersebut adalah larutan biru 

yang diperoleh daripada bunga telang. Warna biru pada bunga telang bukan 

setakat menjadi pewarna dalam makanan malahan boleh dijadikan sebagai 

indikator pH dan indikator Tahap pencemaran Air. Pokok bunga telang ini 

mudah untuk membiak dan pokok ini banyak tumbuh di kawasan asrama 

sekolah kami. Air sisa dari bunga telang ini juga boleh terus dibuang ke 

dalam singki kerana kepekatannya rendah dan sisa organik ini tidak akan 

mencemarkan  sumber air malahan  menjernihkan lagi sumber air berbanding 

larutan metilena biru.  

 

Keywords 
 

Bunga telang (Clitoria ternatea), sampel air , perubahan warna larutan biru 

Product description 

 
 

BOI adalah Blue Organic Indicator hasil ekstrak daripada bunga telang atau 

nama saintifiknya Clitoria ternatea.  BOI digunakan bagi menggantikan 

larutan metilena biru (pewarna sintetik) dalam satu eksperimen bagi 

menentukan tahap pencemaran air dalam sampel air yang berlainan dan 

menghubungkaitkan dengan mikroorganisma yang terdapat di dalam air 

tersebut. 
 

Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots

/Graphs and etc. 

 

  

 

   

 

 

 

 

 

 

 

 

                          Bunga Telang yang telah di kumpulkan (20 gram) 
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Novelty  and 

uniqueness 
 

 

Kandungan antosianin dalam bunga telang memberikan warna biru 

semulajadi. Warna larutan biru ini digunakan sebagai pewarna makanan bagi 

kebanyakan kaum di Asia malahan boleh menunjukkan sifat kimianya iaitu 

Penunjuk larutan 

metilena biru 

(pewarna sintetik) 

Bunga telang dikisar dengan 

100 ml air. Kemudian larutan 

ditapis dan BOI terhasil. 

dan BOI terhasil.  
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sebagai indikator pH dan indikator Tahap Pencemaran air dengan 

mengaplikasikan Teknologi Hijau di bawah Sektor Sisa dan Air Sisa. 

 

Benefit to mankind 

 
 

 
 

BOI adalah pewarna organik yang digunakan sebagai langkah alternatif bagi 

mengurangkan penggunaan pewarna kimia seperti larutan metilena biru 

semasa melakukan eksperimen. Melalui penerokaan ini, secara tidak lansung 

dapat mendidik anak murid tentang sumber alam khususnya tumbuh-

tumbuhan yang boleh di eksplorasikan lagi demi kesihatan manusia sejagat. 

 

Potential 

commercialization    

 

 
 

Sumber bunga telang amat mudah di dapati kerana tumbuhan ini tidak 

bermusim dan mudah untuk membiak. Guru boleh menggunakan pokok 

bunga telang ini dalam subjek sains untuk melihat sistem sokongannya,   

membincangkan khasiat bunga telang dalam perubatan tradisional dan juga 

di jadikan sebagai penunjuk pH dalam menentukan keasidan dan kealkalian 

sesuatu bahan / sampel makanan. Bagi penyimpanan dalam tempoh yang 

lama, bunga telang dikeringkan dan dijadikan sebagai serbuk. 
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Abstract 

 
 

FOODDECK is an innovative food thermos designed to keep your hunger 

fulfilled. People nowadays have a problem getting food that stay in the hot 

and steamy condition. It’s easy for foods to be cold on the table. This 

invention is an inquiry from watching food stall vendors on the street and 

also in a common household that often keep their food not in suitable 

environment which often makes the food goes back to the room temperature 

easily. Unlike the thermos that is available in the market nowadays, we have 

designed a thermos that is not only able to retain heat but also to keep food 

in cold condition. Completed with a Relay System, our FOODDECK will 

give you a notification of your forgotten meal and you can control the 

FOODDECK just by using your phone. Even when on-the-go! The Relay 

System can be turn into a decent temperature reader of fooddeck’s 

surrounding and can be adjusted for suitable timing.  
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Keywords 
 

 

innovative thermos, relay system, alternative source of energy 

 

Product description 
 

FOODDECK is constructed by using recycled materials such as recycled 

bookshelf, heatsink from computer CPU upgrading with Relay System. 

Eventhough our product uses electricity as one of the power sources, we 

have another source of electricity which is by using the solar panel that is 

attached to the FOODDECK in order to minimize the cost of electricity. 

The Solar Energy can be stored in rechargeable battery and reduce the use 

of electricity and the cost to function the FOODDECK.  
 

Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots

/Graphs and etc. 
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Novelty  and 

uniqueness 

 

 
 

 

This invention is different from other food thermos in the market nowadays. 

Food thermos out there can only reheat meals or cool meals only. Our 

FOODDECK has both for heating and cooling system. This product is 

eco- friendly, low cost, space saving, portable, made of mostly recyclable 

materials and also energy efficient by make it work on both electricity and 

solar energy. We can also control it by just using our smart phone. 

 

 

 

Benefit to mankind 

 
 

 
 

 

FOODDECK is one of the inventions that provide an opportunity especially 

for those who want to be an excellent vendor and living in the modern and 

easy lifestyle. This low cost and eco-friendly invention uses as much as 

possible recyclable materials in its construction. The function of 

FOODDECK is able to retain heat to keep food cold and hot. The general 

household also tired of facing a problem like when they cook too many 

meals and want to keep the leftover, there is no space left in the refrigerator. 

Hawkers also have the same problem which they do not have enough space 

in their food truck. As a result, the food will go to waste. Besides, Some of 

the hawkers do not cover their food properly. Dirty environment in food 

serving can affect our health too. 

 

 

Potential 

commercialization    

 
 

 

Since most of our materials from recycled materials, we managed to reduce 

the cost of manufacturing to only RM 289.00. Compare to other food 

thermos out there, they are more expensive, and have only one function, 

which is to reheat, and the cost for electricity is also high. Our FOODDECK 

is so affordable and worth the price. Our main targets are the hawkers and 

the general household. But anyone can use this product especially for those 

who are in the field of hospitalities and food serving such as canteens, food 

trucks, hospitals, hotels, schools and others. 
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Abstract  

 

 

Unproperly managed food waste will release Methane, a greenhouse gas that 

is 84 times more potent at trapping heat than Carbon Dioxide, contributing to 

global warming. Food waste can also create unpleasant odours and attract 

many unwanted pests. On the other hand, wasting water or overusing 

household water equals to wasting the energy-intensive process of filtration. 

The many steps of this process—extraction, transportation, filtration, etc.-

require non-renewable fossil fuels and as these resources become depleted, 

their dangerous by-products such as Carbon Dioxide build up in the Earth’s 

atmosphere, increasing the overall Carbon footprint. Food waste is a major 

threat to our climate and we plan to tackle it on a household basis by 

harvesting the Methane produced from anaerobic digestion of food waste as 

a fuel source to generate heat or electricity with a kitchen sink 

system/modification that we named WithoutWaste (innovated through 

extensive online research). WithoutWaste mainly consists of a Biogas 

digester, a Reverse Osmosis Water Purification System and a Gasoline 

generator. We came up with two pathways of WithoutWaste. In both 

pathways, pipes are used to direct food waste from one compartment of the 

sink to a biogas digester where food waste is digested anaerobically to 

produce biogas. The biogas digester is made of used oil drums to further 

reduce waste. On the oil drum, several holes are drilled and suitable pipes 

with valves are inserted through the holes alongside a uniseal that prevents 

biogas from escaping to create a feeding inlet, fertilizer outlet (with pressure 

relief valve to automatically remove excess liquid fertilizer), drain outlet (to 

remove hard to decompose substances) and a gas outlet (with pressure gauge 

to determine concentration of biogas and activated Carbon filter to filter out 
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Sulfur gas since Sulfur gas is corrosive and it will damage the components in 

our system). The first pathway of WithoutWaste will channel the biogas 

generated to a kitchen stove so that users may cook on the biogas created and 

to direct cleaner water (such as when washing fruits) from the other 

compartment of the sink to surrounding flora. For the second pathway of 

WithoutWaste, the biogas is instead used to generate electricity by using a 

Gasoline generator (a small amount of Gasoline is used to start the generator). 

A sealed battery is used to store the power generated and an inverter is 

connected to the battery so that electrical appliances can now directly receive 

electricity. In our system, the electricity is used to power a Reverse Osmosis 

Water Purification System (normal set up with Ultraviolet Sterilization and 

pressure pump) that receives used water from the second compartment of the 

sink through a pipe system controlled by manual valves and converts the 

wastewater back to usable water. The reclaimed water can be used for 

washing items or even as drinking water. The discharge from the water 

purification system (Reverse osmosis systems uses water to flush out the 

contaminants) is directed to our biogas digester to supply water and nutrients 

to the bacteria in the biogas digester. The excess electricity from this system 

can even be used to power other appliances like an automated soap dispenser. 

Compared to transporting the food waste to landfills to capture the methane 

produced, WithoutWaste is more efficient since food waste is directly thrown 

into the system so that no Methane is lost throughout the transportation 

process. By harvesting Methane directly at the point of use (households) 

instead of transporting it to landfills, no extra greenhouse gas is produced 

from the transportation of such waste. Apart from that, WithoutWaste is able 

to cut down on the expenses of a household by providing heat for cooking or 

electricity to power appliances. Food loss/waste is also directly proportional 

to water loss since much water is used to grow and cook food. This water loss 

contributes to the 95% of the water that goes down the drain in every 

household. The process of harnessing biogas is easily applicable in any 

household and could even be created by anybody on their own accord. By 

harnessing biogas from food waste instead of throwing it into dustbins, 

environmental issues related with disposal of food waste (greenhouse gas 

emissions during transportation of food waste and Methane emissions in 

landfills) can be minimized, creating a Carbon-neutral environment for a 

greener future. Thus, it is an eco-friendly, two-in-one waste reduction system 

that is able to effectively combat and reduce the negative impacts of food 

waste. 
 

Keywords  
  

  

Food waste, Anaerobic digestion, Methane, Biogas digester, Biogas, 

Gasoline powered generator, Reverse Osmosis Water Purification System, 
Natural liquid fertilizer, Biomass, Renewable energy 
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Product description  
  
  

  

If you are a practitioner of composting to convert your food waste to fertilizer 

or you just like to adopt a greener lifestyle by planting certain food waste 

(fruit skins, tea bags, etc.) in the soil, you will notice that your yard will be a 

hot spot for many unwanted pests such as the usual crow or flies. Aside from 

auditory and visual disturbances, these pests are usually vectors of many 

diseases such as the Salmonella disease transmitted by the fly. The crows also 

will make themselves "at home" by disposing of their excretory products in 

your yard, giving your yard the smell of decaying matter. Sometimes, there 

are also bigger pests like monkeys. Instead of managing food waste through 

these methods, a better solution would be to manage the waste using 

anaerobic digestion through WithoutWaste. When food is thrown into the first 

compartment of the modified kitchen sink, it is transferred by pipes to the 

feeding inlet of a used oil drum that functions as a biogas digester 

(biodigester) /location to allow bacteria to digest the food. There, the bacterial 

colonies will break down the food through four processes, namely 

Hydrolysis, Acidogenesis, Acetogenesis, and Methanogenesis. The final 

process involves Methanogenic bacteria that will convert the products of 

digestion by other bacteria into Methane and Carbon Dioxide. The Methane 

accumulates in the top part of the biodigester and the user may judge the 

concentration of Methane through a pressure gauge on the biodigester. Once 

there is sufficient pressure, the user may turn the output valve of the gas outlet 

to allow the Methane to flow to the kitchen stove/Gasoline generator 

(depending on the pathway chosen). After the valve is turned, the user can 

now cook on the biogas created/start their generator with a bit of Gasoline to 

generate electricity (the generator will ignite the Methane to push a dynamo 

to generate electricity through the principle of magnetic induction). If they 

are using a generator to generate electricity, the electricity will be converted 

to chemical energy to be stored in a Lead-acid battery (so that no energy is 

wasted and there is a 24/7 supply). Then, the chemical energy is converted 

back to electrical energy through the inverter underneath the sink before being 

transferred to the electrical appliances. In WithoutWaste, the electricity 

created from food waste is used to power a Reverse Osmosis Water 

Purification System with a pressure pump. The flow of used water from the 

sink controlled by a manual ball valve directs the used water to the 

purification system. The water is pushed by the pump through many 

membranes to filter out its' contaminants before arriving in the pressurized 

tank connected to a faucet above the sink. When the faucet is turned, the 

compressed air in the pressure tank propels the water out of the faucet to be 

used for cleaning purposes or as drinking water (Singapore’s Newater 

Program using Reverse Osmosis Water Purification System to convert 

wastewater back to drinkable water). All this time, the discharge from the 

system containing wastewater that is very concentrated in contaminants is 

directed by pipes to the biodigester to supply water and nutrients to the 

anaerobic bacteria. If using the simple version of WithoutWaste, there is no 

electricity generated so there is instead a simple pipe system in place to direct 

36



water towards plants outside the house. Meanwhile, the user may also place 

a container underneath the fertilizer outlet and turn the valve to collect the 

rich fertilizer created from all the byproducts of anaerobic digestion and 

distribute it throughout their garden. In the case of accidental disposal of hard 

to decompose substances such as bones or shells, the user should wait until 

the other food waste is digested (pressure gauge provides constant reading) 

and finish using the biogas within the biogas digester before placing a 

container underneath the drain outlet and turning the valve of the outlet to 

allow all the substances to flow out. 

Flow Charts  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

The process of generating Methane/biogas from food waste. 
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Novelty and  
uniqueness  
  
  
  

 

The idea of WithoutWaste took shape when a student had to stuff mouthfuls 

of white rice to avoid committing a heinous crime to the environment. 

Currently, most products for dealing with food waste are focusing only on 

composting but the end products of composting, i.e. the solid fertilizer could 

only be utilized by people who own a household garden while homemade 

composting equipment required frequent manual labor. WithoutWaste 

harvests the biogas from food waste to be used as fuel to generate heat for 

cooking or to generate electricity with an added bonus of liquid fertilizer that 

is easier to apply to plants. Even when compared to the few biogas harvesting 

products, WithoutWaste is unique in the sense that it is a complete system 

integrated with the kitchen sink such that the users can easily dispose of their 

food waste through the sink and they can easily use the end products of food 

waste either by a turn of the stove or by starting a tiny generator. 

WithoutWaste is also special due to the generation of electricity from biogas 

instead of the usual generation of heat to cook.  
 

Benefit to mankind  
  
  

  
  

 

WithoutWaste is a kitchen sink system/modification that is able to harness 

energy from food waste, thereby minimizing the amount of methane released 

into the atmosphere while reducing total blue water footprint.  

WithoutWaste will burn Methane to release its’ energy, natural gas, which 

primarily consists of Methane, is the cleanest burning fossil fuel. When 

Methane is produced from non-fossil sources such as food and green waste, 

it can literally take Carbon out of the air. Methane provides a great 

environmental benefit, producing more heat and light energy by mass than 

other Hydrocarbons, or fossil fuels, including coal and gasoline refined from 

oil, while producing significantly less Carbon Dioxide and other pollutants 

that contribute to smog and unhealthy air (California’s Low Carbon Fuel 

Standard ranks biogas which is a composition of gases containing Methane 

as one of the cleanest transportation gases). Any human settlement, 

restaurants or canteens can utilize WithoutWaste to help them convert their 

food waste to Methane to be used to cook future meals, saving them the cost 

and trouble of getting related fuels and reducing their negative impacts on the 

environment. WithoutWaste also provides liquid fertilizer that can easily be 

applied to plants. Apart from that, WithoutWaste is a closed system that 

separates the food waste from the external environment, thereby preventing 

the attraction of pathogen-transmitting pests and reducing the rotten odour of 

food waste, improving the overall sense of cleaniness. By reclaiming water 

instead of allowing it to flow down drains, users can protect water resources 

by reducing water pollution discharges and the need for water to be removed 

from natural habitats. 
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Potential  
commercialization     
  

  
  

 

WithoutWaste is very applicable in practically any human settlement to allow 

the user to be self-sufficient (in terms of fuel). The users of WithoutWaste can 

essentially generate free heat/electricity and liquid fertilizer from their 

everyday food waste such as food peels and reclaim their wastewater. Aside 

from directly minimizing the impacts of food waste, the presence 

WithoutWaste also serves to bring awareness to its users to reduce their other 

forms of waste. To bring WithoutWaste to every household, there are two 

options, which are to create WithoutWaste as a Do-It-Yourself product by 

preparing all the components and manuals to allow the user to assemble 

WithoutWaste themselves or to have multiple assembly teams that is 

responsible to assemble WithoutWaste to save the users’ time. 
 

As For  
Improvement  
  

 

To further improve our product, we can connect the biodigester with the pipes 

from a special outdoor toilet since feces is also a rich source of nutrients for 

our anaerobic bacteria. The newly constructed toilet will have two paths for 

the flow of waste (located above ground), one path that will carry urine (since 

urine is acidic) to the sewage system, and one path that will carry the feces to 

the biodigester. The two paths are in T-shape, the path carrying urine towards 

the sewage system is separated by a film that prevents large particles from 

passing through and both paths contain electrically powered valves. When 

somebody flushes, an automated system in place will receive this signal and 

close the path leading towards the biodigester to allow acidic water to flow to 

the sewage system. After some time, the valve on the opposite side closes 

while the valve leading towards the biodigester opens. Water (can be used 

water/discharge from the Reverse Osmosis Water Purification System) stored 

inside a tank is released by another electric valve to flush the feces towards 

the biodigester. Hence, the feces will increase the total production of 

Methane, allowing us to harvest energy from our daily excretions. There 

could also be a simple pipe system to periodically distribute the liquid 

fertilizer to surrounding plants. 
 

Researchers  
Biographical Data  
  

  
  
  
  
  
  
  
 
  

 

 

 

 

Tan Yik Xian is studying at SMK St. Francis, Melaka. 

Though he may not like bathing in the sun or going to 
forests, he is aware of the drastic effects of his everyday 

activities to the environment and he could be considered a 

freak when it comes to saving water and electricity. 
  

  

39



  
  
  
  
  

 

  

 

 

 

 

How Mo Chang is still studying in his secondary school, 

SMK St. Francis at Melaka. He hates accidentally touching 

the dirty plates when rushing to go for library duty and the 
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Abstract 

 

 

 

Disposal of used cooking oil into the drainage system or sewerage will cause 

the system to clog and if the residue is dumped to landfills, it will cause 

problems to the environment especially water pollution and soil (Kalam et al. 

2011). We also learnt in Sciences subjects that this water pollution can cause 

death to aquatic life and damage aquatic ecosystems. Our awareness of 

environmental cleanliness opens our eyes to take good care of the 

environment. 

 So, we have reprocessed this used cooking oil into soap with the help 

of our teachers. The soap we design can clean stains such as oil and 

foundation on hijab. 

 We come out with Hijab Wash which can help our mothers to clean 

the stain on the hijab. The soap we created is also very safe and free of 

harmful chemicals such as borax. We produce soap that can be used by 

everyone, including those with sensitive skin. 

 Soap made from cooking oil is also environmentally friendly because 

it is easily biodegradable. With low cost and natural ingredients, it is 

definitely affordable for everybody. 
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Keywords 
 

Soap, Hijab Wash 
 

Product description 

 
 

 

Hijab Wash was produced to help solve our everyday’s problem. Foundation 

powder stains are really hard to get rid of. Because of that, we come out with 

Hijab Wash to help solve the problem. In fact, we hope that it can help in 

reducing the environmental pollution due to the excessive disposal of used 

cooking oil. 
 

Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots

/Graphs and etc. 

 
. 

 

 

• Cooking oil that has been used will be measured according to the 

ingredients needed. Then mixed with a mixture of alkaline salt to produce 

soap through the process of saponification. 

 

Picture 1: Mixture of alkaline salt and used cooking oil 

 

 

 

 

 

 

 

 

• The mixture of cooking oil and alkaline salt is cooked in a slow cooker for 

about 5 to 6 hours. 

 Picture 2: The mixture is cooked for 5 hours 

 

 

 

 

 

 

 

 

• The final soap is mixed with water so that it can be used properly. We also 

added a little washing soda to get rid of oil -based stains like foundation. 

 

 Picture 3: The process from soap paste to liquid soap.  
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Novelty and 

uniqueness 

 

 
 

 

We come out with Hijab Wash which can help our mothers to clean the stain 

on the hijab. The soap we created is also very safe and free of harmful 

chemicals such as borax. We produce soap that can be used by everyone, 

including those with sensitive skin. 

  

Benefit to mankind 

 
 

 
 

 

Hijab Wash was made from cooking oil is also environmentally friendly 

because it is easily biodegradable. With low cost and natural ingredients, it is 

definitely affordable for everybody 

Potential 

commercialization    

 
 

 
 

 

Consumers can reduce environmental pollution by recycling used cooking 

oil. Consumers also can save money because they do not have to buy soap in 

the market. Consumers can indirectly help in preserving the environment 

from synthetic chemicals waste. 
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Abstract 

 

 

The Mobile Rainwater Harvester is a DIY mobile rainwater filter which filters 

the rainwater to remove sediments and particles from the rainwater. With this 

product, rainwater can be purified and be used for daily use. Usage of this 

product allows one to conserve earth’s most precious natural resource which 

is water. At the same time, one can also save money due to lesser usage from 

water pipes. One of the unique features of our Mobile Rainwater Harvester is 

that it is portable and mobile which mean we can install the unit at any 

location we want to and easy to transport. We can set it up at any houses, 

villages, factories and even farms. To make it more special we designed this 

unit with scalability which mean we can connect many units together to form 

a large rain water catchment and storage which can provide waters to the area 

with difficult water access. 
 

Keywords 
 

 

DIY, rainwater, mobile, portable, scalability, farm, village 

 

Product description 
 

 

The Mobile Rainwater Harvester has 12 layers of filters to filter out sediments 

of different sizes. Basically, it has three major parts. First is the rainwater 
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catchment unit. A recycled 5-liter Mineral water bottle as the rainwater 

catchment unit. The bottom part was cut opened, reversed and used to catch 

the rainwater.  

 

Next is the filtration system. The filtration system was built using a recycled 

4-inch PVC pipe. The main filter system is inside the PVC pipe. Coconut 

fibers was used as the first layer of the filtration system. The coconut fiber 

acts like a net to trap large sediments and dirt. It also prevents other layers 

from getting mixed up or move out of its place. 

 

For the second layer, coarse pebbles were used to trap medium size sediments 

and dirt. Meanwhile for the third layer, small pebbles were used to trap small 

sediments and dirt, followed by gravels as the fourth layer to trap other 

balance visible sediments and dirt. Sand was used at the fifth layer at the 

purpose to filter any balance sediments and dirt that would escape the stones 

filtration. As for the final sixth layer, activated charcoal was used. The 

activated charcoal acts to remove contaminants and impurities by utilizing 

chemical absorption. It also helps to remove odor.  

 

A coffee filter was used before adding the activated charcoal. Another sheet 

of coffee filter was placed on top of the charcoal again. Coffee filter, which 

is also a micro filter, works to hold the charcoal in its place and prevent it 

from mixing with the sands. Next a layer of sand is used before adding 

another last layer of activated charcoal to provide double filtration. Double 

filtration ensures all sediments, dirt and bacteria are filtered out completely.  

The third part of the Mobile Rainwater Harvester is the storage tank. This is 

where the filtered rainwater will be stored. A readily available storage tank 

which comes with a pipe to release the water. 

 

Summary of the filtration are as below 

 

From top to bottom: 

1st layer : Coconut fiber 

2nd layer : Coarse pebbles – to trap large sediments and dirt 

3rd layer : Small pebbles – to trap sediments and dirt  

4th layer : Gravel - to trap other balance visible sediments and dirt. 

5th layer : Sand – to trap fine impurities 

6th layer : Coffee filter – micro filter 

7th layer : Activated charcoal – to remove contaminants and impurities 

                          by utilizing the chemical absorption 

8th layer : Coffee filter – to hold back the charcoal 

9th layer : Sand 

10th layer : Coffee filter 

11th layer : Activated charcoal 

12th layer  : Coffee filter 
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When the rainwater was poured into the rainwater catchment container and it 

is filtered in the filter system before flowing into water tank. It can be clearly 

seen that the rainwater can be filtered. The rainwater is less cloudy and there 

were no suspended particles. Each layer of filter in the Mobile Rainwater 

Harvester has specific types of particles.  

 

The Mobile Rainwater Harvester is scalable where more units can be installed 

and the water can be channeled to a central tank. This product is also portable 

and can be used in any location. It can be an individual unit or it can be 

interconnected to cater for larger usage such as farming or even to supply 

water to a village. 

 

Individual Unit of Mobile Rain Water Harvester can be interconnected easily 

to form a large rain water catchment system and store the filtered water in 

central storage system which can be used for farming or as a water supply for 

rural area with water supply problem. 

This invention is easily commercialized as it can benefit many people such as 

farmers and also villages. The cost is very low as the material used are 

recycled, thus it is affordable.  
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Novelty  and 

uniqueness 

One of the unique features of our Mobile Rainwater Harvester is that it is a 

portable and mobile which mean we can install the unit at any location we 

want to and easy to transport. We can setup it up at any houses, villages, 

factories and even farms. To make it more special we designed this unit with 

scalability which mean we can connect many units together to form a large 

rain water catchment a storage which can provide waters to the area with 

difficulty water access and it comes with built-in filtration system. 

 

Benefit to mankind 

 
 

This product contributes significantly to our environment and community. 

The interest on rainwater harvesting system has gained considerable attention 

in many countries. As ours is made as a product that comes with build in filter 

and the scalability function many people now can use this device to catch the 

rain water and process it to make it consumable.  

 

Potential 

commercialization    

 
 

It has a very high commercialization value as this product is easy to setup and 

can be sold in an affordable pricing. Furthermore, it can be purchased by any 

individual for their house use or even can be deployed at a medium and large 

scale since the design allow scalability.  
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Abstract  

Crowds are a source of transmission in the COVID-19 spread. As such many 

place is now limiting the number of people who can visit their shop or store 

in order to curb the spread of the COVID-19 Virus. At present, the number of 

shoppers allowed are determined by security guards. There is a tendency they 

might overlook or lose count at the number of shoppers. To overcome this 

problem, this project focuses on an electronic monitoring system which will 

be helpful to monitor the number of shoppers in a shopping center. This 

crowd monitoring system will allow shoppers through the main entrance and 

leave at the exit while IR sensors and counters will be used to decide on the 

opening of the entrance. By this way the crowd can be controlled easily 

without any human interference. Eventually the automated system will 

eliminate human error and prevent overcrowding inside a shopping center. It 

is expected that by controlling the crowd in a shopping center, COVID-19 

cases can be prevented from this particular place. 
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Product description As IR sensor is placed at the entrance of the door, which will increase the 

count and another IT sensor is placed at the exit door which will decrease the 

count. When the count reaches the limit, a signal will be sent to the door to 

close it and when the counts are within the limit, the door will remain open.  
 

Pictures/ Schematic 
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Charts/Screenshots

/Graphs and etc. 
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Novelty and 

uniqueness 
 

 

Covid-19 Shopping Mall Crowd Control System is a new development to 

curb the spread of Covid-19 virus due to human crowd. The aim of this project 

is to monitor and manage crowd levels in a shopping center so that only a 

particular number of shoppers are allowed at a time. At present, the number 

of shoppers allowed are determined by security guards. There is a tendency 

they might overlook or lose count at the number of shoppers.   
  

Benefit to mankind 

 
 

This project focuses on an electronic monitoring system which will be helpful 

to monitor the number of shoppers in a shopping center. This crowd 

monitoring system will allow shoppers through the main entrance and leave 

at the exit while IR sensors and counters will be used to decide on the opening 

of the entrance. By this way the crowd can be controlled easily without any 

human interference. Eventually the automated system will eliminate human 

error and prevent overcrowding inside a shopping center. It is expected that 

by controlling the crowd in a shopping centre, COVID-19 cases can be 

prevented from this particular place 
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Potential 

commercialization    

 
 

 
 

This system has a very commercialization potential as it will ensure only 

limited number of people can be inside the shopping mall at a time. It is a 

contactless system to control the crowd. As the whole world is battling the 

Covid-19 pandemic, this system can help save lives. Furthermore, it can be 

easily installed without much interference to the mall’s current door system. 

It is user friendly and can be installed in any shopping mall for all door types. 

Most importantly, it’s 100% contactless system 
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Abstract 

 

 

In today’s extremely busy life we tend to forget to do some of the important 

things. One of them is forgetting to turn off the lights or fan when leaving our 

home. This can lead to increases in electric bill, shorten the lifespan of our 

electrical product and also sometimes can cause damages to the electrical 

items which can lead to short circuits. Any short circuit can potentially cause 

a fire therefore a simple mistake of not turning off the electrical items can 

sometimes cause loss of lives.  

 

In order to avoid all this problem, our team invented the HALO - Home Auto 

Light Off. This system is very simple, when we forget to turn off the light in 

our house our HALO will monitor the house and will automatically turn off 

the lights for you. 

 

As the development of systems in smart homes is increasing, it is of ever-

increasing importance to have data, which artificial intelligence methods and 

techniques can apply to recognize activities and motion or to detect 

anomalies, with the aim of reducing energy consumption in the main home 
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domestic services, and to offer users an alternative in the management of 

these resources. 

 

This describes the purpose of this innovation to create a tool to turn off your 

house lights and fans when there is no one at home. A motion detector is an 

electrical device that utilizes a sensor to detect nearby motion. Such a device 

is often integrated as a component of a system that automatically performs a 

task i.e. automatically turns off the light when there is no movement detected 

within the radiance.    

 

This innovation is intended to represent the first step in transforming a home 

into a smart home aligned with our current modern and busy living manner. 

Whereby, we encounter a common problem of which we forget to turn off the 

fans and lights when we leave our home. This error may be due to current 

work stress, multitasking in our home management & office and recently the 

impact of the pandemic on us where it is common for us to overlook the little 

details of turning off the lights. 

 

When we forget to turn off the lights or fan it can lead to increases in electric 

bill, shorten the lifespan of our electrical product and also sometimes can 

cause damages to the electrical items which can lead to short circuits. Any 

short circuit can potentially cause a fire therefore a simple mistake of not 

turning off the electrical items can sometimes cause loss of lives. 

 

HALO uses a motion sensor to detect if anyone is present in the room. When 

no one presents the motion sensor will then send a signal to our HALO 

engine.  

 

The HALO engine now knows that there is no one in the room. It will wait 

for 2 minutes to see if anyone comes back to the room. Once the time is over, 

then the HALO engine will OFF the lights automatically. 

 

This innovation HALO can effectively handle the situation when we forgot 

to OFF the light when leaving home. It is a very smart system which can 

detect the absence of people in the house. 
 

Keywords stressful lifestyle, forget off light, short circuit, fire, sensor, auto light off 
 

Product description 

 
 

 

HALO has an edge by using PIR Motion Sensor, a short form for passive 

infrared sensor. This sensor is applied in this prototype to identify human or 

particle movement in a certain range.  

 

The advantage of the motion sensor is; 

● they are flat control and minimal effort 

● low-power consumption 

● low cost 
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● has wider lens range 

● simple to interface or very easy to understand 

● adjustable delay time  

● sensitivity range: up to 20 feet (6 meters) 110° x 70° detection range 

 

Measurement :  

● Dimensions (Sensor) : 45mm 

● Dimensions (Module) : 60x60mm 

● Weight : 100g 
 

Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots

/Graphs and etc. 

 

 

 

 The working methodology involves real time sensor values capturing the 

motion. 
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Novelty and 

uniqueness 
 

HALO has distinctiveness as the implementation of the project in the 

household requires minimal cost and does not require device maintenance on 

the usage. The materials needed for this project are affordable and the 

originality idea is suitable for this busy lifestyle among us. Importantly, the 

originality of this invention is in accordance with the current need for 

mankind. 

Benefit to mankind 

 
 

 

As most people tend to forget to turn off the lights and fans at home when 

leaving home, the running lights and fans take a huge toll on our environment. 

It is actually one of the main man-made sources of carbon emissions. The 

amount of wasted energy is even bigger with poorly regulated systems. 

Fortunately, with our HALO, the user can take full control of the devices and 

minimize the waste. 
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HALO can be utilized in ways that help users conserve energy which can 

control the “when and how” the appliances will turn off or function. 

Therefore, users have more control over the energy usage and are more likely 

to change overall energy consumption habits. The reaction to this habit will 

indirectly provide insights into energy use that can help users and their homes 

to become more energy efficient and mindful of ecological factors.  

 

Potential 

commercialization    

 
 

 

The smart home market is growing rapidly due to the changing needs of 

customers, demand for greater comfort and security, recent advancements in 

technology, introduction of innovative products, and rising investments in 

this field.  

While convenience is the overarching factor motivating people to use smart 

home devices, security plays a big role as well. HALO can provide an extra 

layer of protection and eyes around the home when you are not home. We 

can primarily use HALO to keep our home safe when we are not there.  

This system is also very easy to install and low cost so that everyone can 

afford to install the HALO in their homes. It can help save electricity bills 

and prevent damages to the electrical items and of course not to forget the 

lives that it can save due to damages in the electrical system. Some of the 

damages can also affect the environment thus HALO can prevent that and 

save the environment as well. 

We hope these energy-saving strategies for homes help reduce energy 

consumption and, by extension, the utility bill. HALO offers many ways to 

improve appliance efficiency and prevent energy waste, giving homeowners 

control over their appliances like never before and this will be our primary 

potential in commercializing the product.  
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Abstract 

 

 

 

NAPACOR is short form for Natural Pandan Cockroach Repellent. 

Cockroaches are one of the most common household pests in the world. They 

are attracted to our home in search of food, water and shelter readily available 

in a home. Cockroaches are omnivorous pests which will eat almost anything 

organic and form their harborage. The three most common types of 

cockroaches are GERMAN, ORIENTAL and AMERICAN ROACHES. 

These tiny creatures are not only ugly but they are also harmful to human’s 

health. They carry different types of germs and bacteria that could cause 

diseases to human being. Currently the only commercial way to get rid of 

them is by using chemical based pest repellent or destroyer. This type solution 

can cause harm to human and also to our environment. This is why we came 

up a natural way to repel cockroach by using the pandan leaves’ extract. It 

works effectively and also it is safe for humans and our environment. In 

Southeast Asia, homeowners and business owners use bunches of pandan 

leaves to repel cockroaches. For instances, according to a 2009 study by 

researchers at the National University of Singapore, taxi drivers in Malaysia 

and Singapore hang these leaves in their vehicles to keep pest insects from 

colonizing the warm, dark interior of the car.  
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Keywords 
 

NAPACOR, pest, cockroach, pandan leave, cockroach repellent, 2-Acetyl ,1 

– Pyrroline ( 2 AP), Pandanus Amaryllifolius Shrub, Volatile Essential. 

 

Product description 

 
 

Napacor , the Pandan gel repellent is one of the home made remedies to get 

rid of cockroaches. In Southeast Asia, homeowners and business owners use 

bunches of pandan leaves to repel cockroaches. The VOLATILE 

ESSENTIAL oils in the leaves contain mainly Terpenes and Sesquiterpene 

Hydrocarbons.As well as a major aroma component that accounts for the 

insects repellent and attractant aromatic leaves. Pandan leaves also contains 

2-Acetyl, 1 – Pyrroline ( 2 AP) a substance that repels both American and 

German cockroach species. Pandan leaves come from Pandanus 

Amaryllifolius Shrub, also known as the dwarf or fragrant screw pine. Pandan 

leaves has a strong, sweet fragrance and are often used to scent and flavor 

food. Many people in the pandan`s native region use the leaves to repel insect 

pests. Pandan leaves contain a number of essential oils and chemicals that 

cockroaches find unpleasant 
 

Pictures/ Schematic 

diagrams/ Flow 
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Novelty  and 

uniqueness 

 
 

Cockroaches are the most important and abundant pest in many homes 

buildings. Even though chemical control provides quick pest management 

and induces high mortality, resistance of cockroaches against the use of 

insecticides has been widely reported. Furthermore, synthetic chemical 

insecticides contain toxic active ingredients such as synthetic pyrethroids and 

organophosphates as active ingredients that can pose health hazards because 

of their carcinogenicity, long degradation period, and residual toxicity. The 

objective of this study is to investigate the repellent activity of fresh plants 

and crude extracts from pandan leaves (Pandanus amaryllifolius) against 

American cockroaches (Periplaneta americana). Soxhlet extraction of pandan 

leaves was carried out. For the repellency tests, 0.1g of each extract and 1g 

of fresh plants were applied to 4-7 cm of exposed area on filter paper in the 

harborage prism-like box. The test was carried out for 3 days and the number 

of cockroaches hide in the harborage area was recorded in a day interval for 

3 days. Phytochemical screening shown there is the presence of saponin, 

flavonoids, alkaloids, and terpenes in plants. Fresh plant showed the best 

repellent effect with average of 80% efficiency in by pandan leaves, 60%. 

For the methanol extract, Pandan leaves also showed the best average 

repellent effect of, 61.66%. 

 

Benefit to mankind 

 
.  

 

 
 

Pandan leaves was the best natural repellent in both different type of test. 

Fresh plants produce higher repellent effect against American cockroach. 

Therefor Napacor contributes greatly to our environment as the usage of 

Napacor as a cockroach repellent as safe to our environment. It doesn’t 

contain any chemical compound unlike the currently available product which 

is highly toxic to our environment. Not only that the current chemical based 

cockroach repellent are also highly toxic and dangerous to human. However 

our Napacor not only safe for human and environment it also benefits us and 

gives a good aroma. 

 

Potential 

commercialization    

 
. 

 

 
 

This product has high commercial potential as it is safe to use and effective. 

In fact we have already sold around 50 bottles among our school parents and 

teachers. This studies found that, Napacor is safe and effective to get rid of 

cockroaches. It’s is one of the solution to replace the use of chemical based 

pest repellent or killer which is harmful to human and environment. Dark 

corners, cabinets and drawers, especially those in the kitchen, could be placed 

with a jar of repellent to ward off the insects. 
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Abstract 

 

VERMICOMPOSTING is a process in which earthworms are used to convert 

organic materials into humus-like material known as vermicompost. A 

number of researchers throughout the world have found that the nutrient 

profile in vermicompost is generally higher than traditional compost. 

 

As you might aware, today food wastage is a big issue in many countries as 

it ended up in garbage bin. A few years back our Malaysian government has 

introduced a program called “Separate of Source” where the people are 

required to segregate their everyday household disposal into recycle and non-

recyclables item. And, the food waste was classified as non-recyclables item 

 

Vermicompost enhances plant growth, suppresses disease in plants, increases 

porosity and microbial activity in soil, and improves water retention and 

aeration. Vermicompost also benefits the environment by reducing the need 

for chemical fertilizers and decreasing the amount of waste going to landfills 

In vermicomposting, worms are feed by organic wastes and the worms 

change it to fertilizer. In this process, by feeding the worms with organic 

materials, some of the bacteria that have useful role in decomposition of 
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organic wastes, added to them and expedite the organic 

materials' decomposition 

 

It restores microbial population which includes nitrogen fixers, phosphate 

solubilizers etc. Provides major and micro- nutrients to the plants. Improves 

soil texture and water holding capacity of the soil. Provides good aeration to 

soil, thereby improving root growth and proliferation of beneficial soil 

microorganisms. 
 

Keywords 

 
 

compost, vermicompost, worms, kitchen waste, organic fertilizer, soil 

conditioner, environment friendly, save the earth 

Product description 

 
 

Vermicompost bin is a unique product of composting process using the 

various species of worms such as red wigglers and African night crawlers’ 

worms. Vermicompost Bin will turn the kitchen scraps and other green waste 

into a rich, dark soil that smells like earth and works like magic. 

Vermicompost Bin contains water soluble nutrients and is an excellent, 

nutrient rich 100% organic fertilizer and soil conditioner. 
 

Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots

/Graphs and etc. 

 

 

 

MATERIAL 

 
 

PREPARING METHODS 
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Bedding with Crushed Egg Shells, 

Tea, Coffee Ground, Grass 

Clipping, Hair, Shredded News 

Paper 

Soak the Bedding 

with Water 

Adding Soil 

Adding Worms 
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DIAGRAM OF COMPLETED VERMICOMPOST 

 

Novelty and 

uniqueness 

 

 

 

 
 

VERMICOMPOSTING is compact and convenient, can be done outdoors or 

indoors. The cost of the material is cheap and most materials are waste from 

house which cost non. Heat level between 50-90oF where we do not need any 

special equipment. The worms will be raised beds improve the drainage and 

aeration of the soil. Fast Processing which takes less than 6 months ready for 

harvesting.  

Benefit to mankind 
 

 
 

VERMICOMPOSTING is easy method of recycle without any harm to 

animals and humans. Materials are cheap and easy to get anywhere and 

anytime. Can produce it at home itself where we can turn the household food 

wastage into valuable soil. It’s helps to reduce the chemical fertilizer and safe 

the earth.  

 

Potential 

commercialization    

 
 

 
 

VERMICOMPOST BIN is unique on its own. Beside its usage for the home 

gardening fertilizer, we can also make a business plan out of it. Currently The 

awareness of recycle and safe the earth is increased among the people and its 

make organic fertilizer a very high demand day by day. With a low 

investment we can make a more profit out of the waste. This organic fertilizer 

is not harm to human, animals and earth.  

 

Adding Food Waste 
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Abstract 

 

 

 

 

The ongoing COVID-19 disease significantly affects not only human health, 

it also affects the wealth of the country's economy and increases the 

environmental pollution and negative impact to animal health. By 

anticipating into United Nations Sustainable Development Goals (SDGs) to 

transform our world; designed to be a “blueprint to achieve a better and more 

sustainable future for all”.  GOAL 3: Good Health and Well-being, GOAL 

14: Life Below Water and GOAL 15: Life On Land prioritized in the idea of 

making Organic Air Purifier Reusable Mask to Obstruct Airborne Covid-

19 spread. By scrutinizing these goals with the current pandemic; 3 major 

goals bring into high impotency in inventing Organic Air purifier reusable 

masks to offer a best quality mask to the wearer, to save the planet and to help 

the country’s economic sector. The key features and the uniqueness of this 

mask are there is no mixing on polyester material; it is also durability and 

washability. The reusable mask upgraded with three layers and build in filter 

slot by filling tremendously useful Organic Rosemary leaves which act as 

natural air purifier to obstruct Covid-19 airborne transmission. This invention 

aims to reduce the environmental impact that induced by face mask wastes 
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and sustainable solution to reduce this waste. Executing on 

Commercialization prospect, by monitoring customer behavior and looking 

into impact on socio environment this innovation will give the wearer with a 

new look from the ordinary mask whereby the innovated mask is reusable, 

washable, fabric made, better texture and guaranteed healthy. Typically, 

Organic Air Purifier Reusable Mask has built in slot as well as a pocket for 

optional filter. This increases their effectiveness at blocking droplets, 

airborne covid-19 and other viruses or hazard. Perhaps, the newly innovated 

Organic Air Purifier Reusable Mask does not block airflow. 
 

Keywords 

 

 

 

reusable cotton mask, surgical masks, build in filter slot, filter made with 

Comfort Spunmelt material, [SPUNBOND, MELTBLOWN, SPUNBOND 

(SMS)], hydrophobic, filters filled with organic rosemary, natural air 

purifier, Personal Protective equipment’s (PPE), eco-friendly and eco-

system. 

 

Product description 

 

 

 

 

This remarkably beneficial, natural organic air purifier reusable mask to 

obstruct airborne covid-19 spread will save the planet from environmental 

impact that is induced by disposal face mask waste, greenhouse gases, save 

land and sea animals. The uniqueness of rosemary acts as a strong 

antioxidant, anti-inflammatory, antimicrobial effects, gives relief from 

migraines, boosts immune system and memory, gives naturally fresh and 

clean breath, riches in vitamin A and vitamin C. The good smell of the leaf 

helps to reduce stress and reduce headache. When smell the leaf, congested 

nasal and sinus will reduce down. The filter of the rosemary tea bag is made 

with Comfort Spunmelt (SMS material) white hydrophobic which gives a 

comfortable and soft texture. On the other hand, the chosen reusable mask is 

made with built-in filter slot made with “fullycomb” material. Which is 100% 

cotton and there is no mixing of any polyester material. It is soft, vegetable 

seedpod of the cotton plant which ensures a fully breathable fabric. 

 

Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots

/Graphs and etc. 
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STEP 1: 2 pieces of Comfort 

Spunmelt (SMS material) white 

hydrophobic filter  

STEP 2: Cut 1 piece of filter into 

below shape and stitch on top of 

the other filter piece. Make as a 

pocket or a small slot between the 

nose and mouth. 

 

 

  

  

STEP 3: The pocket is ready to insert herb filterbag.  
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STEP 4: Fold another new filter 

into 2 and stitch as below picture. 

Top part remain unstitch.   

 

STEP 5: After stitch turns it 

over, so the stitches and 

remaining extras will be 

invisible and will get nice 

finishing like a teabag. 

 

 

   

 

 

  

 

 

 

 

 

 

 

 

 

 

 STEP 6: Insert Dried Organic 

Rosemary into the filterbag.   

STEP 7: Stitch the top part of 

the filterbag to avoid spills.  

 

 

    

 

 

 

 

 

 

 

 
STEP 8: Insert the filter bag into the filter slot/pocket. 
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STEP 9: Insert the prepared filter inside the built-in filter slot of 
reusable mask. 

 

   

  

STEP 10: Prepared filter inserted inside the reusable mask 

(Behind view) (Front view) 

   

Ready to Use 

 

 

 

Novelty  and 

uniqueness 

 

The most commonly available form of masks in the market is disposable 

surgical masks are the ones which slightly loose-fitted around the nose, 
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cheeks and chin. Research shows, surgical face masks can filter out about 

60% of smaller, inhaled particles. It can't really protect you from catching or 

transmitting the corona virus or any such microbe in the air, since it has loose 

gaps which can help the germs to crawl in. In addition, surgical face masks 

contain large amounts of polypropylene (PP), which is a type of commodity 

plastic that takes a long time to degrade and releases a lot of toxic substances, 

carry multiple environmental burdens, from greenhouse gases released during 

production to the land filling and littering during the process. These disposals 

will only create negative impacts on our environment and ecosystems. By 

scrutinizing into these scientific evidence, Organic Air Purifier Reusable 

Mask to Obstruct Airborne Covid-19 spread invented to ensure healthy lives 

maintain well-being of the general public. Conversely, the uniqueness of this 

invention is the Organic Rosemary leaves which tremendously useful and has 

the natural ability to purify the air. It is also act as a strong anti-oxidant. The 

good smell of the leaf helps to reduce stress, reduce headache, release 

congested nasal and sinus. The key features of this invention, there is no 

mixing on polyester material, the replaceable filter can isolate up to 99% of 

dust, which is very suitable to protect mouth and face from virus, dust, haze, 

allergies, smoke, pollution, ash, pollen, hazardous chemicals, heavy metal 

particles and etc. The filter material made with Comfort Spunmelt white 

hydrophobic, non-woven fabric. The mask made with fully comb material 

which is 100% cotton. 

  

Benefit to mankind 

 

 

 

 

 

 

Base on marketing demand and understand customer needs; many industries 

promotes their mask by decorate in best way but did not look into the well-

being prospect. This Organic Air Purifier Reusable mask is priorities the 

healthiness of the wearer. Most retailers actively giving their best to the 

wearer by giving numerous new look by adding branding, desired pictures, 

desired patterns which will be differ from the ordinary mask whereby they 

fail to look into wearers health to being guaranteed and to reduce 

environmental issues. By scrutinizing these aspect, the idea of making this 

mask began. This innovated mask is reusable, washable, fabric made, better 

textured and guaranteed healthy. 

 

Potential 

commercialization    

 

 

 

 

 

This mask has high commercialization potential as our Organic Air Purifier 

Reusable mask is a product that is specially designed to purify the air 

surrounding the wearer. Take note studies show Covid-19 not only spreads 

thru droplets but it is also spread thru airborne. As such this mask has big 

potential in the market as not only it protects you from Covid-19 but it also 

helps to reduce environmental impact such as disposable face mask waste, 

greenhouse gases, save land and sea animals. Currently the mask is priced at 

MYR 20 with a set that contains 1 reusable mask with 3 filters and 3 rosemary 

tea bags. We are also in the midst of making arrangements with online shops 

such as LAZADA, SHOPEE and other retail shops to sell this mask. 
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Abstract 

 

 

Air pollution affects our day-to-day activities and quality of life. It poses a 

threat to the ecosystem and the quality of life on the planet. The dire need to 

monitor air quality is very glaring, owing to increased industrial activities 

over the past years. It also a significant risk factor for a number of pollution-

related diseases, including respiratory infections, heart disease, Chronic 

obstructive pulmonary disease or COPD, stroke and lung cancer. It is now 

important to monitor air pollution in real time in most of the urban areas. 

Currently in Malaysia, there is no real-time system to monitor if there is toxic 

air occurs. The public will complain to the Department of Environment 

(DOE), if there is any unpleasant smell or public fall in sick. With that DOE 

will check the particular area using the air quality detector device manually.  

Late detection can lead to various accidents resulting in both material loss and 

human injuries even can cause death too. Therefore, we decided to develop 

an IOT device which can monitor toxic gas in real time which can detect and 

identify different types of gasses in the surrounding immediately. The main 

aim of this project is a low-cost toxic air detector and alert (TADA) system 

supported by internet of things (IOT) platform. Our Tada has high sensitivity 

to ammonia, nitrogen oxide, smoke, CO2, and other harmful gases. Once 
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toxic gas detected, our TADA will send notification in Telegram about the 

unhealthy condition to smartphone. In this way, information about the 

unhealthy condition of toxic gas will quickly known for ease of initial steps 

and security measures taken. Our Tada is simple, compact, easy to handle and 

also low in cost. The alert notification from TADA helps us assess impacts 

caused by poor air quality on public health and help us identify polluted areas. 

Based upon the data collected, control measures can be devised for protection 

of environment and health of all living organisms and also saves many lives. 

Our innovation project TADA also incline with SDG code 9; Industry, 

Innovation and Infrastructure. 
 

 

Keywords 
 

 

pollution, toxic gas, TADA, telegram notification 

 

 

Product description 

 
 

 

The data of air is recognized by our MQ135 gas sensor. The MQ135 sensor 

can sense the NH3 which is Ammonia, Nitrogen Oxides NOx, alcohol, 

Benzene, smoke and carbon dioxide. The sensor is connected to Node MCU 

with ESP32 board. When the Arduino is powered ON the MQ135 sensor will 

start to generate data continuously in real time. MQ135 sensor will sense the 

toxicity level in the air ranging between 10 to 500 units. Node MCU with 

ESP32 will scan for any air quality level above 130 units for toxic gas. Once 

found, the buzzer will be activated and the sensor’s reading will be published 

to the Cloud’s MQTT broker by the Node MCU which has a on board Wi-Fi 

chip. The Cloud’s MQTT will transmit using MQTT broker which to the 

Node-Red server. The Node-Red service will subscribe the published MQTT 

message from Node MCU and trigger alert notification to Telegram Bot. 

Once the TADA Bot received the alert message from Cloud MQTT, it will 

update the Toxic gas alert notification to the group. 
 

 

Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots

/Graphs and etc. 
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Novelty and 

uniqueness 
 

 

There are plenty of devices to detect the toxic air manually in the market but 

there is NO real-time system.  Even our Department of Environment (DOE) 

Malaysia also monitoring the air quality via randomly or monthly basis by 

checking at mostly industrial areas. The DOE will use an air quality detector 

device to find if there are any toxic gas in the air. In most cases the air quality 

check is done when there are complaints by the public of unpleasant smell or 

in the event many people start to fall sick for unknown reason. There is NO 

real-time system to monitor if there is toxic in the air. Meanwhile our TADA 

provide a very practical solution by monitoring the air toxicity in real time 

and detecting these toxic gasses at early stages and raise an alert by triggering 

the local alarm and alerting the relevant group of authority so that immediate 

action can be taken to save the life of many. Just imagine, the moment the 

toxic gas enters our environment our TADA is able to detect it and alert 

everyone. EARLY DETECTION SAVES LIVES. This is how effective our 

TADA is. It indeed can save many innocent lives. 

 

 

Benefit to mankind 
 

 
 

 

Toxic gas detection is very important to all aspects of life. Each and every 

year unknown toxic gas leaks cause many people to die. A human nose has 

around 400 different types of scent receptors that enable us to smell approx. 

1 trillion different odors. But still, most of us cannot identify the type of gas 

present in the atmosphere. Hence, our TADA engine can detect and alert once 

toxic gas concentration mix in the atmosphere. TADA can be installed at 

areas which using flammable gas device such as industries, hospitals, home, 

school and oil rig. The advantage of our Tada is as below: 

 Our Tada can detect toxic gas at early stage 

 It’s a real-time system 

 Can be installed at any place 
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 It’s a low-cost system 

 It’s a highly accurate system 

Our TADA provide a very practical solution by monitoring the air toxicity in 

real time and detecting these toxic gasses at early stages and raise an alert by 

triggering the local alarm and alerting the relevant group of authority so that 

immediate action can be taken to save the life of many. 

 

 

Potential 

commercialization    

 
 

 
 

 

There are many toxic air detector devices available in the market, but there is 

NO real-time system and expensive. Meanwhile our TADA is a real-time 

system which can detect toxic gasses at early stage and sends message to the 

relevant authorities for immediate action via Telegram. Our TADA also 

cheaper and more user friendly. We are planning to get ISO/IEC 17025 from 

SIRIM. (MS ISO/IEC 17025:2017 specifies general requirements for 

competence of testing and calibration laboratories. This standard is used by 

testing and calibration laboratories to develop quality management systems 

and to assess their own competence.) 

Once we obtain approval, we will start to market our TADA. We decided to 

sell our TADA through online such Lazada, Shoppe, Amazon, Facebook and 

etc. We will give 30% discount to the distributor. We will prepare simple user 

guide for our customer to install or setup our TADA by themselves. We also 

will setup a helpdesk for those customers which need assistance while 

installing our TADA. Customer can call or message us for any enquiries or 

help.  

We also will advertise about our TADA on social-media. Social media ads 

are one of the quickest and most effective ways to connect with our target 

audience. These ads provide plenty of profitable opportunities and are a great 

way to boost our digital marketing campaigns which ultimately expands 

conversion opportunities and introduces our TADA to more potential 

customers. 
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Abstract 

 

 

The Non-Alcohol Hand Sanitizer is a DIY hand sanitizer without the use 

alcohol or other chemicals compounds. Unlike other non-alcohol sanitizers 

this is purely based on natural ingredients that are easily to obtain. It has been 

observed that frequent and long-term use of substance with alcohol 

compound on human body especially on skin causes it to dry and have 

irritation effect along with other issues that will be discussed in below 

sections. On the other hand natural ingredients are backed by various research 

are trusted for use in producing solutions for human usage. Hence natural and 

non-alcohol ingredients would be better option for antimicrobial rinse-free 

formula for hand-sanitizing. Moreover this method of producing hand 

sanitizer allows anyone to make their own hand sanitizing solution with a 

minimum cost. 
 

Keywords 
 

 

DIY, Non-Alcohol, Hand Sanitizer, Natural Ingredients, Non Poisonous 
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Product description 

 
 

People have been using hand sanitizers for many years. Their use has 

increased tremendously and become important practice during the times of 

pandemic like Covid-19. Common type of hand sanitizers are alcohol based 

typically contain anywhere from 60 – 95 percent isopropyl or ethyl alcohol 

mixed with water and gels such as glycerin. Alcohol breaks down disease 

causing bacteria and viruses. The higher the concentration of alcohol, the 

more effective the hand sanitizer will be. However, although it might be good 

in doing its job it still has some disadvantages. 

 

Alcohol-based hand sanitizers are effective as short-term antimicrobial 

preparations, but long-term, frequent use of certain alcohol products can 

cause skin irritation. It has been observed that frequent use of the alcohol-

based sanitizers hinders the product’s effectiveness and can leave the hands 

more susceptible to microbial contamination. Further, after an alcohol 

sanitizer dries, no antimicrobial agent remains on the skin, which is readily 

recolonized by pathogens. Besides that, alcohol sanitizers can wash away 

your skin’s natural oils, which can cause the following symptoms itching, 

slight to severe flaking, scaling or peeling, fine lines or cracks, redness and 

deep cracks that may bleed. 

 

In addition, alcohol-based sanitizers are flammable (deemed as fire hazard by 

the Occupational Health and Safety Administration (OSHA)) and can irritate 

eyes and open wounds. Moreover large amount of ethyl or isopropyl alcohol 

is poisonous. Therefore, they should be stored out of your child’s reach and 

only used with adult supervision. If ingested, alcohol toxicity can even lead 

to alcohol poisoning. 

 

Non-Alcohol based hand sanitizer using natural ingredients is safer 

alternative for alcohol based hand sanitizer. It is fully organic without any 

chemical substance, environment friendly, save to use for children, non-

flammable and cause no harm to human skin. 

Non-Alcohol based hand sanitizer using natural ingredients is safer 

alternative for alcohol based hand sanitizer. It is fully organic where natural 

ingredients such as Himalayan Rock Salt, Aloe Vera, Neem (Azadirachta 

indica) leaf, Turmeric, Holy Basil (Ocimum tenuiflorum) and Camphor used 

to produce it. Non- Alcohol based hand sanitizer prove to be safe for human 

use especially for the children and also for the environment. 
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Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots

/Graphs and etc. 
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Novelty  and 

uniqueness 

 
 

This non-alcohol based hand sanitizer has uniqueness especially in term of 

material used to prepare it. Instead of using any chemical substance the 

organic ingredients used are cheap, easily available but very high in term of 

medical and health value to human being.   

 

Benefit to mankind 
 

 
 

This non-alcohol hand sanitizer is human and environment friendly. This is 

something very important as the current alcohol based hand sanitizer can be 

dangerous to human especially kids if not handled properly and also can cause 

damage to environment due to its content and also its manufacturing process 

due to the same ingredient. Our non-alcohol hand sanitizer is eco-friendly, 

doesn’t cause skin irritation, cost effective and not flammable.  

 

Potential 

commercialization    

 
 

 
 

Non-alcohol hand sanitizer has high potential for commercialization. It can 

be produced for much lesser cost and high margin as its ingredients are cheap, 

easily available and can be prepared without much resources. With current 

pandemic situation people are required to frequent and long term use of hand 

sanitizer. Therefore definitely there will be high demand for chemical free 

antimicrobial rinse-free formula for hand-sanitizing. 
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Abstract 

 
 

 

The Rain Detector and Alarm System named RADAS is constructed by using 

the Rain Alarm Circuit which consist of three main components known as 

Rain Sensor, ATtiny85 Microcontroller and Buzzer. RADAS is created to 

detect presence of rain particles/droplets which will buzz an alarm when it 

immediately detects rain and at the same time trigger an alert via an 

application installed in the mobile phones through the incorporation of 

Internet of Things (IoT) feature. RADAS is created by prioritizing the United 

Nations Sustainable Development Goal, SDG 9 regarding Industry, 

Innovation and Infrastructure and SDG 13 regarding Climate Action. Alert 

by RADAS can help many to make an informed and quick decision that can 

help to overcome many unwanted problems. This is the main key feature and 

uniqueness of RADAS. Other rain detectors in the market purely provides 

single mode alert via buzzing of alarm only. Moreover, it is easy to be fixed, 

has a very low maintenance, and is durable, user friendly, safe and eco-

friendly as well. RADAS bring huge socio economic benefit in many forms. 

For housewives or others busy with work from home (WFH) and other kind 
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of home chores, RADAS will be very helpful as they have high tendency of 

forgetting things that are drying outside their home. Residents staying in 

apartments or flats will definitely benefit more as they can make quick 

decisions to collect items that they have left to dry commonly at the ground 

floor.  For those staying in flood prone areas, presence of rain is a phobia for 

them. RADAS will surely be a useful rain alert system that can help them to 

take immediate precautions in preparing for possible flood. RADAS also 

allows farmers to make better decisions about spraying of pesticides and 

watering process in their farm. This will provide huge socio environment 

benefit as pesticides can we washed away to river or sea by rain which can 

pollute the water in many ways. RADAS will also be of great help to those 

university students engaged in some projects or R&D which requires 

immense presence of sunlight. Unaware of the presence of rain could affect 

their research process and possibly incur higher cost and longer research time. 

The commercialization prospect of RADAS is huge as the cost of owning one 

is very low as it is made of simple yet powerful electronic components that 

makes it to have a huge market potential. For property developers, they can 

include RADAS as part of their selling points of their new projects as part of 

their home enhancement system. For farmers, this can help them plan on their 

watering and maintenance process of their crops. This will surely help them 

save a lot.   
 

Keywords 

 
 

Rain Sensor, Rain Detector, Rain Alert, ATtiny85 Microcontroller, Buzzer, 

BT-06 Bluetooth Module, MIT App 

Product description 

 
 

RADAS is constructed using the Rain Alarm Circuit which consist of three 

main components the Rain Sensor, ATtiny85 Microcontroller, Buzzer, BT-

06 Bluetooth Module. It also comes with an application for mobile devices 

with bluetooth access. The RADAS model is constructed by using 

polystyrene materials. The materials are easily obtainable at local electronic 

store with economical cost. The polystyrene materials are more robust 

compared to glass materials which is costly and fragile. 

Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots/

Graphs and etc. 
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Novelty and 

uniqueness 

 

 
 

 

The main key feature and uniqueness of RADAS is its ability to quickly 

respond to presence of rain particles/droplets and then provide dual-mode 

alert which is buzzing of an alarm and alert via an application installed in the 

mobile phones through the incorporation of Internet of Things (IoT) feature. 

Other rain detectors in the market purely provides single mode alert via 

buzzing of alarm only. Moreover, it is easy to be fixed, is compact yet 

powerful, has a very low maintenance, and is durable, user friendly, safe and 

eco-friendly as well. 
 

Benefit to mankind 

 
  

 

 
 

 

RADAS bring huge socio economic benefit in many forms. For housewives 

or others busy with work from home (WFH) and other kind of home chores, 

RADAS will be very helpful as they have high tendency of forgetting things 

that are drying outside their home. Residents staying in apartments or flats 

will definitely benefit more as they can make quick decisions to collect items 

that they have left to dry commonly at the ground floor.  For those staying in 

flood prone areas, presence of rain is a phobia for them. RADAS will surely 

be a useful rain alert system that can help them to take immediate precautions 

in preparing for possible flood. RADAS also allows farmers to make better 

decisions about spraying of pesticides & watering process in their farm. This 

will provide huge socio environment benefit as pesticides can we washed 

away to river or sea by rain which can pollute the water in many ways. 

RADAS will also be of great help to those university students engaged in 

some projects or R&D which requires immense presence of sunlight. 

Unaware of the presence of rain could affect their research process and 

possibly incur higher cost and longer research time. 
 

Potential 

commercialization  

 

The commercialization prospect of RADAS is huge as the cost of owning one 

is very low as it is made of simple yet powerful electronic components that 

makes it to have a huge market potential. For property developers, they can 

include RADAS as part of their selling points of their new projects as part of 

their home enhancement system. For farmers, this can help them plan on their 

watering and spraying of pesticides. This will surely help them save a lot.   
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Abstract 

 

 

Plastic waste poses hazard to humans, animals and earth in many ways. It 

takes millions of years for plastic to decompose. Based on the statistics 

released by Ministry of Environment, Science, Technology and Climate 

Change (MESTECC) Malaysia, by the year 2018, Malaysia produced more 

than 0.94 million tonnes of mismanaged plastic wastes per year. Most plastic 

wastes are either buried in landfills or reach the sea. Agriculture sector is a 

major contributor to this issue in Malaysia. The Self-Boosting Biodegradable 

Pot is a product which acts as a Self-Booster for the plants healthy growth 

and sustainability as well as eliminate the usage of plastic bags for storage 

and transportation of plants. This pot is created by prioritizing the United 

Nations Sustainable Development Goal, SDG 14 regarding Life Below Water 

and SDG 15 regarding Life On Land and Malaysia’s Roadmap Towards Zero 

Single-use Plastics by 2030. The uniqueness of this product is it is created by 

using domestic food waste with economical cost. As it is made with only 

fertilizers and soil, it can bio-degrade itself when it is planted in the soil 

without polluting the soil. Another key feature of this product is since it is 

made of fertilizers and soil, it be very useful during the seeding phase as the 

roots will push through and grow around the pot, so when the plants are 

transferred into the land the roots won’t have to go through much shock. The 

expenditure on fertilizers and pesticides will also be greatly reduced as it 
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absorbs the required nutrients for its growth and sustainability from the Bio-

Degradable Pot. It has a very big commercial value with a cost of not more 

than RM5 and very low maintenance needed. This pot can surely be an 

affordable and sustainable alternative for plant lovers, nurseries, agriculture 

and plantation industries. 
 

Keywords 

 
 

 

 

Bio-degradable, natural pot, sustainability, fertilizers, agriculture, pollution, 

environmental benefits 

 

Product description 

 
 

65% of this pot are vegetable wastes, fruit peels, fish bones, shrimp shells, 

eggshells, used tea leaves, coconut fiber, while the balance 35% is clay. 

Important nutrients such as Phosphorous, Potassium and Nitrogen that plants 

need are abundant in these waste products. Our research reveals that the plants 

grown in the Self-boosting bio-degradable pot grows faster and healthier in 

these pots compared to those grown in the plastic pots. These results shows 

that these wastes which commonly goes to trash, are put into good use via the 

creation of this pot. 

 

Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots

/Graphs and etc. 
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Novelty  and 

Uniqueness 

 
  

 

 

 
 

Comparing Self-Boosting Biodegradable Pot with other organic type pots in 

the market, it is the 1st ever pot made of biodegradable kitchen waste which 

not only help to grow plants but can also support plant growth with nutrients. 

It is unique as it has dual purpose which is, it directly provides the necessary 

nutrients that plants need and as it is made with only fertilizers and soil it can 

bio-degrade itself when it is planted in the soil without polluting the soil. 

Moreover, it will be very useful during the seeding phase as the roots will 

push through and grow around the pot. When the plants are transferred into 

the land, the roots won’t have to go through much shock. This is another key 

feature of this pot. Furthermore, by using this pot, there will be no more stages 

of picking, sorting, washing and recycling. This in a way limits many 

environmental pollutions. The usage of polybags and plastic type pot is totally 

eradicated via the creation of his pot. 

 

Benefit to mankind 
  

 

 
 

This pot is a better alternative to many other pots available in the market. It 

reduces the usage of plastic in agriculture and plantation industries. These 

itself helps reduce the plastic pollution problem that the world faces currently. 

Moreover, the pot itself will provide direct nutrients to the plants for its 

healthy growth and sustainability. This is a huge advantage for plant lovers, 

nurseries and also those in agriculture and plantation sector as the expenditure 

on fertilizer will be greatly reduced. By owning this pot, the time spent in 
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maintaining the plant will be reduced as practically they need to water it only. 

Furthermore, it can be directly transferred to the land where the pot will 

biodegrade itself and continue providing the nutrients to the plants. This pot 

can surely benefit Plant lovers, Nurseries, Agriculture and Plantation 

Industries. 

 

Potential 

commercialization    

 
 

 

 
 

Since, the pot is purely made of kitchen wastes which commonly goes to 

trash, the cost of this pot is merely RM5. The kitchen wastes can be easily 

sourced within our home, neighbors, restaurants, hotels and etc. It takes 

around 5 days to produce a strong and steady pot. With such  a low cost and 

huge benefits that it brings, this pot has huge commercialization prospect and 

is easily marketable to Plant lovers, Nurseries, Agriculture and Plantation 

Industries players. Marketing via social media and also making it available to 

be purchased via online shopping platform will enable this fantastic product 

to be easily marketed and reach the target group. Furthermore, for the future, 

there are ideas of including natural pest control elements using lemon grass 

and Azadirachta indica (neem) as well as making custom made pots based on 

customer requirements. All these features will further enhance the 

commercialization prospect of the pot. 
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Abstract  

Malaysian people, nature is in family, a parent with babies and kids 

that travel along in roads and city. Not only Malaysia but in Asia and 

Europe like India, China, Japan, Europe all have kids (from 1-4 years 

old) that use travel for a daily purpose like going to nursery, school, 

eatery, shopping and elsewhere. This scenario needs the best and 

smart built-in car kid sits that give convenience to driver or parent to 

handle the kid while moving or travel by car. This includes the best 

feature that needs for re-lane. The main group customer Gen Y. That 

tech-savvy mindset and sheer purchasing power- already driving 

change elsewhere in the world. The smart and innovative build in-car 

baby sitter makes the driver feel hassle-free, convenient and saves 
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 time while moving or travel. Easy to handle like since the built-in 

smart car kid sitter just opens the manual and closes the manual. Save 

time. When you got a kid you should have a kid sitter. 

 

When you bought a kid sitter, you should fix it by yourself but this 

built-in car kid sitter, you do not need to fix because the Compton 

already fix for you. Safe, this car built kid sitter is follow rules and 

regulation that set by the government. Safety for baby. If you fix it 

by yourself, it is not too tight but since the built-in car kid sitter is 

tight and safe. This project is mainly about a baby car seat that is built. 

The seat takes place in the second row of a car seat. It is in the backrest 

on the right-hand side seat. On the backrest, there should be a puller 

to pull out the babysitter. It will have a seat belt, comfortable and 

safe. It will take a belittle of space in the car boot but it’s for the safety 

of the baby. This car child sitter equipt with a sensor that syncs with 

the seat and car alarm. Furthermore, this sensor will trigger when the 

parent locks the car and left. This idea can be commercialized by 

many various cars manufactures in their mass production of the car. 

The government is planning to implement every car that must have a 

child car seat that complies with regulatory standards. This statement 

will spur the demand for a child car seat. This project is very 

consumer-friendly as it is safe and not very costly. This product is 

made out of fabric and cotton which are not expensive materials and 

are comfortable for the kid. It also comes with safety features such as 

a seat belt, armrest, headrest and provides space for the child to move 

in the chair leisurely. 

 

Keywords  

Car seat, safety, child. 

Product description  
This project is mainly about a baby car seat that is built. The seat 

takes place in the second row of a car seat. It is in the backrest on the 

right-hand side seat. On the backrest, there should be a puller to pull 

out the babysitter. It will have a seat belt, comfortable and safe. It will 

take a belittle of space in the car boot but it’s for the safety of the 

baby. This car child sitter equipt with a sensor that syncs with the seat 

and car alarm. Furthermore, this sensor will trigger when the parent 

locks the car and left. 
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Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots/Graph 

s and etc. 

 
Our product is created using styrofoam cloth sponge and a car seat 

belt firstly the styrofoam is cut into the desired shape and is stick 

together then it is wrapped with a black cloth for comfort we've 

added sponges to our product to make it even more comfortable. 
 

 

 

Novelty and uniqueness  

Our smart and creative baby seat is an improvised version of the 

current model of baby seat as shown below. The current edition of 

baby seats requires it to be installed manually whereas our version is 

pre-installed in the car. This characteristic is important because even 

if a single step is skipped or messed up during the installation of the 

seat the baby’s life could be in danger. Thus, making our seat a safer 

option as it is a pre-installed product. Our product is also more 

comfortable and is enforced with strong seat belts in important places 

which are better than the existing baby seat products in the market 

which can help the baby feel relaxed and secure despite travelling on 

bumpy and high roads. 
 

Benefit to mankind  

This project can help reduce the number of child injuries (sometimes 

even death) in car accidents. This will give parents a stress-free 

travel experience because they will always know that their child is 

protected and taken care of by the seat. The safe and secure baby 

seat allows babies to have a comfortable journey on the road while 

being protected at the same time. It’s also efficient as the seat can be 

folded back to a normal car seat. The seat also can  108
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 help parents save up money but at the same time getting a great 

product in their hand. Thus, the safe and secure baby seat is a 

consumer friendly product in the sense that it is safe, convenient and 

comfortable. 
 

Potential 

commercialization 
 

This idea can be commercialized by many various cars manufactures 

in their mass production of the car. The government is planning to 

implement every car that must have a child car seat that complies 

with regulatory standards. This statement will spur the demand for a 

child car seat. 
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Abstract 

 

 

 

Projek inovasi Multifunction Shovel telah dirancang bagi memudahkan orang 

awam dan juga untuk memenuhi keperluan Projek Tahun Akhir, Diploma 

Teknologi Pembinaan Kolej Vokasional Melaka Tengah. Projek ini bertujuan 

untuk memudahkan kerja bagi penggunaan alatan di tapak bina  

atau di bengkel. Hal ini, bersesuaian dengan keperluan para pelajar di mana 

alat ini memudahkan kerja dan menjimatkan masa untuk menyiapkan projek 

kecil yang diberi oleh para pensyarah. Kesimpulannya, projek ini membantu 

bagi menjimatkan masa untuk membawa alatan dan juga dapat menjimatkan 

ruang penyimpanan, di mana Multifunction Shovel ini merangkumi pelbagai 

alatan menjadi satu. Selain itu, hasil analisis data menunjukkan responden 

bersetuju terhadap Multifunction Shovel diaplikasikan di dalam bidang 

pembinaan dan juga dalam proses pembelajaran Teknologi Pembinaan di 

Kolej Vokasional Melaka Tengah 
 

Keywords 

 
 

 

Multifunction, Shovel, Pembinaan, Kolej Vokasional. 

 

Product description 

 
 

 

 Multifunction Shovel ini adalah merupakan satu penyelesaian untuk 

memudahkan dalam kerja-kerja pembinaan kerana Multifunction 
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Shovel mudah dibawa, dikendalikan dan disimpan. Selain itu, inovasi 

ini disertakan  dengan peralatan dan kelengkapan peralatan lain.  

 

 Masalah yang sering dihadapi oleh para pekerja ialah dimana 

pekerja terpaksa membawa banyak peralatan.  

 

 Adakalanya pekerja tertinggal alatan yang perlu dibawanya untuk 

melakukan kerja-kerja  

 

 Jadi dengan adanya “ Multifunction Shovel ” ini dapat memudahkan 

para pekerja . 
 

Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots

/Graphs and etc. 

 

 

 

METODOLOGI 

 

         
 

Lukisan pandangan hadapan               Lukisan pandangan pelan  

 

 

 

LANGKAH PENGHASILAN MULTIFUNCTION SHOVEL 

 

 
                                 1.Kerja mengimpal 
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2.Kerja membuat ulir 

 

 

 
3.Kerja mengecat 

 

 

Novelty and 

uniqueness 

 

 
 

 

Multifunction Shovel memiliki keunikan dari segi gabungan 3 jenis alatan 

penting dalam kerja pembinaan dan pertanian seharian. Selain itu, besi yang 

digunakan sebagai bahan utama menjadikan inovasi ini tahan lasak dan 

memudahkan kerja seharian. 
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Benefit to mankind 
 

 
 

 

 
 

 

Potential 

commercialization    

 
 

 
 

 

Kelebihan yang terdapat pada Multifunction Shovel seperti gabungan 3 alatan, 

ringan dan tahan lasak menjadikan inovasi ini sesuai untuk di pasarkan di 

Malaysia kerana inovasi ini boleh membantu memudahkan kerja seharian, 

menjimatkan masa dan menjimatkan kos. 
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Ayub. 

 

Abstract Sistem akuaponik ialah gabungan penternakan ikan & pertanian. Antara 

tujuan utama sistem ini adalah untuk menjimatkan kos, baja, air dan 

meminimumkan pencemaran akibat daripada kegiatan penternakan & 

pertanian ini. 

Sistem AquaNotS (Aquaponic Notification System) ialah aplikasi pelbagai 

jenis sensor dengan tujuan untuk memudahkan dan melancarkan kerja para 

petani seiring dengan teknologi masa kini dalam mengendalikan sistem 

akuaponik mereka. Antara sensor yang digunakan ialah sensor yang 

memantau paras air dan kelembapan hidroton serta sensor yang mengesan 

nilai pH air. 

Persoalannya, apakah yang perlu dilakukan jika air berkurangan? Keluar 

rumah untuk menambah air? Tidak perlu, kerana inovasi ini lengkap dengan 
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 teknologi pengesanan melalui sensor dan air akan ditambah secara automatik. 

Data notifikasi semua sensor akan dikemaskini dan dihantar dari Node MCU 

melalui router internet kepada server (IoT Cloud Blynk) dan notifikasi ini 

akan dipaparkan melalui App Blynk pada telefon pintar pengguna. 

Melalui AquaNotS, pemantauan dapat dilakukan sepanjang masa di mana 

jua. 

Keywords Sistem akuaponik, penggunaan pelbagai sensor, notifikasi ke telefon pintar, 

penambahan air secara automatik. 

Product description Sistem AquaNotS (Aquaponic Notification System) ialah inovasi aplikasi 

pelbagai jenis sensor dengan tujuannya untuk memudahkan dan 

melancarkan kerja para petani dan penternak seiring dengan teknologi masa 

kini dalam mengendalikan sistem akuaponik mereka. 

Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots 

/Graphs and etc. 

 

Novelty and 

uniqueness 

Sistem AquaNotS (Aquaponic Notification System) ialah inovasi aplikasi 

teknologi pengesanan melalui pelbagai jenis sensor. Antaranya ialah sensor 

yang memantau paras air dan kelembapan hidroton serta sensor yang 

mengesan nilai pH air, juga air akan ditambah secara automatik. Data 

notifikasi semua sensor akan dikemaskini dan dihantar dari Node MCU 

melalui router internet kepada server (IoT Cloud Blynk) dan notifikasi ini 

akan dipaparkan melalui App Blynk pada telefon pintar pengguna. 

Melalui AquaNotS, pemantauan dapat dilakukan sepanjang masa di mana 

jua. 

Benefit to mankind Sistem akuaponik ialah gabungan penternakan ikan & pertanian. Tujuan 

utama sistem ini adalah penjimatan ruang, kos, baja, air & meminimumkan 

pencemaran akibat daripada kegiatan penternakan & pertanian ini. 
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Potential 

commercialization 

Potensi komersial untuk mereka yang terlibat dalam kegiatan penternakan 

ikan & pertanian, penggabungan dua kegiatan ini dengan tujuan penjimatan 

dan meningkatkan daya produktiviti dengan penggunan pelbagai jenis sensor 

untuk tujuan pemantauan sepanjang masa dengan aplikasi masa kini. 
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Abstract 

 

Metrologi Industri adalah salah satu subjek sokongan yang diperlukan dalam 

bidang kejuruteraan, terutamanya kejuruteraan mekanikal. Metrologi biasa 

dipanggil Sains Pengukuran adalah disiplin ilmu yang mengkaji jenis alat 

pengukur kejuruteraan, kaedah pengukuran, penentukuran dan ketepatan 

dalam industri dan Sains dan teknologi. 

 

Kajian ini bertujuan untuk meningkatkan aktiviti pembelajaran murid dalam 

mata pelajaran Pengajian Kejuruteraan mekanikal menggunakan multimedia 

sebagai alat penyampaian persembahan bahan. Berdasarkan jumlah kes yang 

masih berlaku ramai muird tidak memahami konsep dan aplikasi pengukuran 
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linear dan pengukuran sudut. Dengan menggunakan model reka bentuk Kurt 

Lewin, subjek kajian yang digunakan adalah murid Kejuruteraan Mekanikal 

seramai 18 orang murid. Hasil kajian menunjukkan bahawa dalam 

pencapaian pembelajaran murid dalam fasa pertama melalui aktiviti amali 

adalah 64.81%, selepas fasa kedua kadar pencapaian meningkat kepada 

88.9%. Tahap pemahaman menggunakan alat ukuran juga meningkat, dari 

59.3% pada fasa pertama menjadi 88.9% selepas fasa kedua. 

 

Berdasarkan hasil penyelidikan dan perbincangan, dapat dirumuskan. 

Pertama, penggunaan multimedia sebagai alat bantu mengajar memberikan 

pemahaman yang mudah mengenai tajuk pengukuran untuk murid. Kedua,  

aktiviti pembelajaran murid meningkat secara positif setelah mendengar guru 

menyampaikan pengajaran menggunakan multimedia. Ini dapat dilihat dari 

pencapaian pelaksanaan amali dan skor ujian. Ketiga, penggunaan 

multimedia mampu memberikan kecekapan dalam proses pengajaran dan 

pemudahcaraan di bilik darjah. 

 

Keywords 

 
 

 

Aktiviti pembelajaran murid, pengukur kejuruteraan, multimedia, aktiviti 

amali 

 

Product description 

 
 

 

Dibuat berdasarkan pemerhatian dan temu bual. 

Terdapat  murid  keliru dengan bacaan pada laras bawah mikrometer dan 

masih tidak dapat memahami hasil tambah ketiga-tiga laras. 

Kaedah dilaksanakan dalam dua fasa iaitu satu fasa mengandungi dua 

waktu.  

Fasa satu iaitu pengukuran linear dengan menggunakan alat ukur 

mikrometer dan membincangkan penggunaan mikrometer. 

Fasa dua kaedah penggunaan mikrometer. Komposisi bahan yang dijelaskan 

dalam kaedah seperti berikut:  

 

a. Cara melakukan penentukuran mikrometer  yang betul  

b. Kaedah menggunakan alat pengukur yang betul 

c. Cara membaca keputusannnya 
 

Untuk  mengatasi masaalah ini saya akan fokuskan kepada Teknik LaLaBi  

(Laras Atas, Laras Bawah, Bidal) yang diharapkan dapat membantu 

mereka mengambil bacaan dengan lebih tepat. 
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Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots

/Graphs and etc. 

 

 

 

 

 

 
 

 

Novelty  and 

uniqueness 

 

 
 

 

Mikrometer adalah alat ukur yang biasa digunakan untuk mengukur objek 

mempunyai ukuran kecil dan nipis, seperti mengukur ketebalan plat, 

diameter dawai, dan pelbagai bahagian automatik kecil. 

Ukur menggunakan mikrometer dengan memegang tangan anda terus ke 

objek bekerja, jika mengukurnya dalam frekuensi tinggi dan pegang dengan 

tangan kurang tepat boleh menyebabkan kesalahan dalam pengukuran dan 

pembacaan. Untuk ini, di bengkel pemesinan kebolehan membaca 

mikrometer dengan betul dapat menghasilkan bacaan ukuran yang tepat. 
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Benefit to mankind 

 
.  

 

 
 

 

Dijalankan dalam tempoh  seminggu (4 waktu), didapati konsep ini banyak 

membantu kumpulan sasaran di mana  kumpulan ini akan menggunkan 

teknik LaLaBi boleh setiap kali menggunakan alat tersebut.  Mereka lebih 

berkeyakinan mula menunjukkan perhatian dalam kelas. 

 

Dengan perubahan yang positif aktiviti pembelajaran pelajar dapat 

membantu penguasaan bahan pengajaran, ini dapat dilihat dari peningkatan 

skor pada kemampuan menggunakan skor ujian dan pembacaan alat ukur. 

Pada fasa pertama hanya 3 orang murid mampu mengendalikan dan 

membaca alat ukur dengan betul dan betul (16.7%), sementara itu pada fasa 

kedua terdapat 11 orang murid yang mampu melakukannya dengan tepat dan 

betul (61.1%). 

 

Kaeadah memudahkan murid mengenalpasti bahagian alat dengan mudah  

dan hubungkait dengan had terima. 

 

Perubahan yang positif pada fasa kedua ini berlaku selepas pembetulan dan 

medium yang lebih baik, bahasa yang lebih mudah difahami oleh murid. 

Beberapa gambar animasi dan ilustrasi sederhana dipaparkan untuk 

memudahkan pemahaman murid. Di samping itu, beberapa video 

ditayangkan supaya murid lebih senang memahami bentuk sebenar proses 

pengukuran itu secara langsung. Semakin memahami ke arah bahan PdPc 

tentu akan membantu murid dalam latihan mengikut helaian amali  kerja 

makmal atau bengkel. Jadi aktiviti pembelajaran akan menjadi lebih baik dan 

konsisten. 

 

Potential 

commercialization    
 

 
 

Hasil yang wujud selepas kajian ini, murid  dapat membaca  bacaan pada 

laras bawah mikrometer dan dapat memahami hasil tambah ketiga-tiga laras. 

Masalah yang dihadapi mereka ini, jika tidak diselesaikan  menyebabkan 

murid tidak terampil dengan tugasan yang diberi. 

 

Setelah melalui dua fasa dalam empat waktu ternyata menjadi peningkatan 

positif dalam aktiviti pembelajaran muird pada fasa kedua. Sekiranya 

dibandingkan data dalam Jadual 1 dan Jadual 2 menunjukkan peningkatan 

positif dalam aktiviti pembelajaran murid dari segi pelaksanaan amali, iaitu 

dari 59.3% ke 88.89%. Kes negatif, seperti murid acuh tidak acuh, kurang 

memberi tumpuan kepada bahan PdPc yang disediakan oleh guru telah 

menjadi kurang. Selain itu suasana bilik darjah bertambah baik dengan 

sejumlah soalan berkaitan dengan bahan, telah dikemukakan oleh murid. 

Maklumbalas murid juga cukup baik, ini dapat dilihat dari jawapan yang 

mereka sampaikan setelah diberi soalan oleh guru berkaitan dengan bahan 

PdPc. 
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Project Title: 

 
CERMAI BITE 
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 A 

School 

B 

University 

C 

Academician 

D 
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Abstract 

 

 

 

Cermai Bite jam was made solely from natural and high nutritional fruit 

called gooseberry and jaggery. The prime objective is to produce a long shelf-

life food with no artificial preservatives and added with high nutritional 

benefits. First of all, the different of Cermai Bite with other ordinary 

gooseberry jam is the jaggery. Jaggery contains more nutrients than refined 

sugar because of its molasses content. The prime ingredient in Cermai Bite is 

gooseberry and it has an incomparable health and nutritional benefits. Both 

ingredients are easily obtained at local market with economical cost. We had 

tested Cermai Bite’s nutritional values with food testing company.  In the 

initial time, we prepared jam with gooseberry and sugar like the other jams 

in the market. Despite having good taste nutritional values, it was slightly 

higher in sugar contains. This has reduced our chance to introduce a healthy 

jam with nutritional benefits. To overcome this issue, we replace sugar with 

jaggery.   

Keywords 

 
 

 

Jam, gooseberry, jaggery, dried ginger, cardamon and nutritional values 
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Product description 

 
 

 

Cermai Bite is made of gooseberry, jaggery, dried ginger and cardamom. All 

the ingredients are traditionally and scientifically proven to be richer in 

nutrition and finally we came out with a perfect Cermai Bites which is ready 

to be marketed and consumed.  
 

Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots

/Graphs and etc. 
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Novelty  and 

uniqueness 

 

 
 

 

Cermai Bite is different from other jam in market because it solely made of 

natural ingredients such as gooseberry, jaggery, dried ginger and cardamon. 

Most of the jam in market used refined sugar but Cermai Bite used jaggery to 

reduce the level of sugar in food.  This jam is richer in nutrition values.  

 

Benefit to mankind 
 

 
 

 

According to nutritional recommendations, vegetables and fruits should form 

the basis of our diet. This jam provides many valuable constituents such as 

vitamins, minerals, and polyphenols, reducing the risk of cardiovascular 

disease and cancer. As was reported by numerous studies, berries in particular 

are a very good source of health-promoting compounds 

 

Potential 

commercialization    

 
 

 
 

 

Cermai Bite is packaged into jars for distribution. It is easy to be marketed. 

Cermai Bite is good with toast, cookies and cakes, and incorporated into 

many other foods. Cermai Bite will be choice of people who want enjoy jam 

with lower sugar level and high nutritional values. 
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 A 

School 

B 
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C 
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D 

Industry 

          √      

Local International 

√  

Project Member(s) 

 
 

 

Noor Fariz Khan Bin Noor Faisal1, Abdul Yazid Imran Bin Abdul Razak2 

 

Affiliation 
 

Innovations Club, Sekolah Tuanku Abdul Rahman, Ipoh 

Email  

1farizkhannf@outlook.com, 2yazidimran1704@gmail.com 
 

Correspondence 

 

Datin Aniza 

Sekolah Tuanku Abdul Rahman, 

Jalan sultan Azlan Shah, 

31400 Ipoh, Perak 
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Abstract 

 

 

 

Foldably is a product that combines a bag and a foldable chair.It is created to 

make life easier for student,travelers or hikers and others who might need 

it.The foldably is designed to be simple yet useful for the users.on the other 

hand the Foldably use less space to store. 
 

Keywords 

 
 

 

Foldable Chair, Bag and Chair Combination 

Product description 

 
 

 

FOLDABLY is constructed by using two already made material known as 

foldable chairs and backpacks. We started a rough design by only drawing a 

simple school bag combined with a foldable chair. Then we started 

brainstorming our idea to improve the combination of those two items. After 

some test, we found that both activities which are sitting and holding item can 

become and innovation. We truly believe FOLDABLY would make life much 

easier for travellers, the elderly, pregnant woman and much more. 
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Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots

/Graphs and etc. 
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Novelty  and 

uniqueness 

 
 

 

We started a rough design by only drawing a simple school bag combined 

with a foldable chair.Then we started brainstorming our idea to improve the 

combination of those two item . After some test , we found that both activities  

which are sitting and holding item can become and innovation. 

 

Benefit to mankind 

 
 

 
 

 

Started with the intentions to make life easier , we invented a simple 

mechanism that assists to not only allow student to bring their books but also 

to sit wherever they want . Many people gave good feedback to our product. 

The product can reduce the government expenses on buying new chairs for 

schools. Students will feel more responsible in taking care of their belongings. 

Travelers can sit if they feel exhausted after walking or travelling 

 

 

Potential 

commercialization    

 
 

 
 

 

Based on research, we have made 20 copies of the product, 10 of them are 

sent to travelers and others are sent to the Form One students of Sekolah 

Tuanku Abdul Rahman . They find it very useful and made their life easier. 

We believe this could be very beneficial in the market as the demand is sky 

high. 
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SOL-GEL METHOD
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Abstract Zinc oxide nanoparticles (ZnONPs) have a mechanism effect on bacteria 

and pollutants that allows them to easily penetrate, harm DNA, and reduce 

byproduct formation. Disinfection with chemicals that react with different 

components in natural water, resulting in the creation of further byproducts. 

ZnONPs have a high exciton binding energy, a small band distance, and are 

antibacterial. Characterization and antibacterial activity of ZnONPs can be 

investigated. As a result, ZnONPs are synthesized and characterized using 

the sol-gel method, the structural and optical properties of ZnONPs are 

investigated at various pH values, and the inhibition zone of ZnONPs' 

antibacterial activity against Escherichia coli bacteria is measured. Finally, 

increasing the pH value affects the size of ZnONP nanoparticles. The 

inhibition of bacteria improves as the size of nanoparticles decreases. 
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ZnONPs are an alternative metal nanoparticle that can be used in 

wastewater treatment to reduce the formation of byproducts. 

Keywords byproduct formation, zinc oxide nanoparticles, sol-gel process 

Product description 

The sol-gel method is used to make ZnONPs. X-ray diffraction (XRD), 

Fourier Transform Infrared (FTIR), Field Emission Scanning Electron 

Microscopy (FESEM), Photoluminescence (PL), and Ultraviolet-Visible 

(UVV) are then used to classify the final product (UV-Vis). The disc 

diffusion method can also be used to evaluate ZnONPs for antibacterial 

activity against Escherichia coli bacteria. ZnONPs have the properties of 

alternative metal NPs that can reduce wastewater treatment byproduct 

formation. 

Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots

/Graphs and etc. 
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Novelty and 

uniqueness 

ZnO nanoparticles have a high UV absorption, a long lifetime, and a large 

surface area to volume ratio. The sol-gel fabrication technique is 

particularly well suited to producing ZnO and films in the hundreds of 

nanometer range in a cost-effective and highly regulated manner. During gel 

formation, the pH of the solution influences its hydrolysis and condensation 

behaviour. ZnONPs' small size makes membrane piercing easier, which 

inhibits bacteria development. 

Benefit to mankind According to the United Nations and the World Water Assessment Program, 

1.1 billion citizens are unable to provide enough drinking water. This is 

because chemical disinfection reacts with different components in natural 

water, resulting in the creation of additional byproducts. Zinc oxide 

nanoparticles (ZnONPs) have a mechanism effect on bacteria and pollutants 

that allows them to easily penetrate, harm DNA, and reduce byproduct 

formation. As a result, ZnONPs is an alternative metal nanoparticle that can 

be used in wastewater treatment to reduce the formation of byproducts. 

Potential 

commercialization 

ZnONPs are fine powders that are light and easily soluble in drinking water 

based on their appearance. Apart from that, ZnONPs has the potential to 

play an important role in antibacterial action, especially now that the world 

is experiencing unprecedented levels of water contamination. ZnONPs 

successfully inhibited bacteria growth using a simple and effective process 

called the Disk Diffusion Method. The inhibition of bacteria improves as the 

size of nanoparticles decreases. 
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Abstract 

 

 

The structural and optical properties of Zinc Oxide (ZnO) thin films were 

effectively coated on diverse substrates such as silicon (Si), sapphire 

(Al2O3), polyethylene terephthalate (PET), and polypropylene carbonate 

(PPC) using the Radio Frequency (RF) sputtering process in this research. 

X-ray diffraction (XRD), field-emission scanning electron microscopy 

(FESEM), atomic force microscopy (AFM), Raman spectroscopy, and 

photoluminescence were used to investigate the structural and optical 

features of the materials in this project (PL). The peaks dominated by ZnO 

in the XRD test revealed that the samples have a wurtzite structure (0 0 2). 
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The root mean square (rms) for thin film samples ranging from 1 to 8 nm 

was discovered using AFM. The presence of particular Raman-active modes 

inside the samples was determined using Raman spectroscopy. Peak 

emissions found in PL spectra for all ZnO thin film samples were between 

376.05 and 381.5 nm, indicating that they were closer to pure ZnO. 

 

Keywords Structural properties, Optical properties, Zinc oxide 

Product description 

 
 

On Si, sapphire, PET, and PPC substrates, ZnO thin films were deposited 

concurrently. In a vacuum chamber with a base pressure of 3.49 105, the 

procedure was carried out. To provide deposition pressure, argon gas, which 

works as a spectral gas, was entered through a valve at an 18 sccm flow 

rate. The temperature of the wafer was set to room temperature and the RF 

sputtering power was fixed at 150 W. To avoid contamination, the target 

was pre-sputtered for 5 minutes. The substrate was then sputtered for 60 

minutes to create the thin film required.  
 

Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots

/Graphs and etc. 

 

 

 

 
 

 

 

 

 
 

XRD spectra of ZnO thin films deposited on various substrates. 
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The FESEM analysis of ZnO thin films deposited on 

various substrates (a) ZnO/PET; (b) ZnO/PPC; (c) ZnO/Si 

and (d) ZnO/Sapphire. 

AFM images showing topography of the ZnO thin films deposited in 

(a) PET, (b) PPC, (c) Si and (d) Sapphire over a scale of 5 µm × 5 µm 

in two dimensions. 
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Raman spectra of ZnO thin films deposited on various substrates. 

AFM images showing topography of the ZnO thin films deposited in 

(a) PET, (b) PPC, (c) Si and (d) Sapphire in three dimensions. 
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Novelty  and 

uniqueness 

 
 

The intensity of the ZnO (0 0 2) peak in PET and PCC is higher than that 

deposited on Si and sapphire, as seen in the XRD spectra. The higher the 

sample intensity, the better the crystalline quality of the ZnO thin film. As a 

result, only thin films with higher crystalline quality may reflect a higher X-

ray intensity back to the detector. The crystalline quality of ZnO thin films 

will improve as the crystallite size of the films grows larger. 

 

Benefit to mankind 

 

 
 

Because of its remarkable features, particularly its broad band gap, ZnO has 

attracted a lot of attention. Several researches discovered distinct band gap 

values for ZnO based on diverse ZnO uses such as light emitting diodes, 

sensors, field effect transistors, and others. As a result, ZnO has been 

recognised as a promising photonic material in the blue–UV range. At 

ambient temperature, zinc oxide (ZnO) has a strong exciton binding energy 

of 60 meV and a huge band-gap energy of 3.37 eV, making it a highly 

flexible n-type semiconductor material. Chemical sensing, UV detectors, 

medical diagnosis, and environmental toxin detection are all possible 

applications for ZnO.  

 

Potential 

commercialization    

 
 

 
 

Due to its strong optical transmittivity and conductivity, ZnO has some 

electronic promise in transparent thin film transistors (TFTs). Acoustic 

wave devices, which use nanowires/nanorods, and devices utilising 

nanowires/nanorods, such as biosensors and gas sensors, are among the 

other intriguing areas of application for ZnO. Futhermore, ZnO 

nanostructures with good charge carrier transport characteristics and high 

crystalline purity are very easy to fabricate. 
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Abstract 

 

 

This project was conducted to investigate the surface morphological, 

structural and optical properties of the samples after applying hydrogen 

peroxide (H2O2) etching on Zinc Oxide ZnO/glass substrates. In order to 

fabricate ZnO thin film on the soda lime glass substrate, RF sputtering 

machine was used. The deposited layer of the ZnO thin film thickness was 

measured to be 1.218μm. The ZnO/glass samples were then immersed by the 

percentage of the hydrogen peroxide (H2O2) concentrations which were 5% 

and 30% at the different time treatments. After immersing the samples into 

30% concentration of H2O2 for 50 seconds, the result in SEM images showed 

the formation circles that resemble ZnO islands. The thickness of ZnO layer 

is reduced when the immersion time increases. 

Keywords Zinc Oxide (ZnO), chemical wet etching, surface structure, hydrogen 

peroxide 

 

Product description The fabrication of the ZnO thin film on the soda lime glass was done using 

the RF sputtering machine. The glass substrate was cleaned by dipping the 

substrate into deionized water for 15 minutes and was dried by nitrogen 

blowing. The RF power and base pressure were set at 150W and 3.54 10-3 

mbar, respectively. The H2O2 wet etching process was conducted to form 

etched ZnO/glass substrate. The deposited ZnO samples were dipped into 

H2O2 solution at different concentration (5% and 30%). The unwanted 

chemical moisture on the etched ZnO samples was rinsed and dried by a 

nitrogen air gun. The bandgap, the structural and the surface morphological 

were characterized by UV-spectroscopy, X-ray diffraction, scanning electron 

microscope (SEM), respectively. The captured SEM images were evaluated 

using ImageJ® software for determining the diameter of each ZnO islands. 

 

Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots

/Graphs and etc. 
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Novelty  and 

uniqueness 

 
 

H2O2 was selected due to its high availability. A part of, H2O2 being the 

high availability, it is also one of the good oxidizing agent with an excellent 

etching rate. However, a report of H2O2 etching on ZnO/glass substrate is 

rarely found from the literature review. The soda lime glass is selected in 

this particular project due to its high optical transparency. Besides that, it is 

also a good insulator and cost-effective material 

 

Benefit to mankind 

 
 

 

This work has showed that chemical etching H2O2 is good method to produce 

porous zinc oxide layers. Besides, the porous ZnO is a good light tapping 

layer when there are lower transmittance values when the H2O2 concentration 

is increased. Moreover, porous ZnO can be used as a light trapping layer for 

solar cells application and can be used as a gas sensor to detect hazardous 

gases.  

 

Potential 

commercialization    
 

Porous ZnO structure formed by low cost etching has commercialization 

potential due to its wider surface area, and good light trapping behavior, 

which indicates the device’s ability to trap wavelengths in the UV range. 
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Abstract 
 

 

This project is mainly focused on the waste of eggshells, tea and coffee 

grounds to be used as an organic fertilizer via an anaerobic decomposition 

process. To achieve the main goal, the prepared fertilizer was used to 

fertilize an okra plant in order to identify the best ratio of eggshells: coffee: 

tea as a fertilizer. It is reported that using an inorganic fertilizer will cause 

an accumulated toxin within the plants and vegetables, which later causes 

negative effects in humans and animals. As an alternative, this organic 

fertilizer is proposed to overcome the problem due to non-hazardous 
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compounds and organic materials that cause no harm to humans and 

surroundings. The functional group of the organic fertilizer is analyzed via 

Fourier-transform infrared spectroscopy. The growth of an okra plant is 

observed within three weeks, while its soil’s pH is measured using universal 

litmus paper. The main functional group found is C-H Alkene. The best 

ratio of eggshells : coffee : tea fertilizer is 1:1:1 due to the steadiness of okra 

growth in terms of height, number of leaves and fruit. Also, fertilizer at this 

ratio provides the most suitable pH of soil for okra planting, which is pH 7. 
 

Keywords 

 
 

Anaerobic decomposition, bokashi, domestic waste, organic fertilizer, 

probiotic. 

 

Product description 

 

 

 

The main three components of this produced organic fertilizer are eggshells, 

spent coffee grounds and spent tea powder. Approximately 200-g bokashi is 

added into 250-g eggshells sample to speed up decomposition process and 

produce rich nutrient composition. Dried sugarcane leaves and dried grass 

are added during spent coffee and tea ground decomposition to improves the 

nutrition of the fertilizer produced due to the carbon element and contributes 

nitrogen. The weight of each material used is 250 g. The ratio of composted 

main component of eggshells to spent coffee to spent tea powder is 1:1:1. 

The proposed composition has proven to be effective on the growth of okra 

trees while maintaining soil balance, thus reducing soil pollution due to 

farming activities. 
 

Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots

/Graphs and etc. 
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Novelty  and 

uniqueness 

 

 

 

 

The optimum ratio of composted organic fertilizer proposed is 1:1:1 as it is 

being used to fertilize an okra plant. This ratio of an organic fertilizer will 

provide a neutral pH (7) for okra plantation and yet, prevent the soil from 

becoming acidic. This will reduce the soil and water pollution due to 

gardening activities and hence, encourage a sustainable environment. in 

comparison to the use of chemical fertilizers and other fertilizer ratios (1:2:3 

and 3:2:1), the soil became slightly acidic after applying chemical fertilizers 

within 3 weeks. 

 

Benefit to mankind 

 
 

 
 

 

The best fertilizer ratio from this study was 1:1:1 due to the consistent 

growth of okra trees and providing a neutral pH of the soil for planting. As 

early as three weeks, this ratio of fertilizer has successfully produced okra 

fruit compared to other ratios as well as synthetic fertilizers. Due to 

pandemic Covid-19 causing most of us to have to constantly stay at home 
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and restrict our movement outside our house, we may be able to try a new 

hobby such as farming. As the organic fertilizer proposed in this project is 

easily prepared and the materials used are mostly available domestically, we 

now can relax and enjoy the moment while watching the plants grow 

healthy. Since the preparation of the proposed fertilizer is very simple and 

all raw materials are easily found in one home, everyone can now enjoy 

gardening activities without being worried about the chemicals content or 

the place to purchase this fertilizer. 

 

Potential 

commercialization    

 
 

 
 

 

This product has a good market value due to the readily available raw 

materials used. In addition, the low toxin content without the use of harmful 

chemicals makes this product safe to use and able to preserve the 

environment. In addition, this product has also been registered for copyright 

application. The project has also been submitted to Multidisciplinary 

Applied Research and Innovation (MARI) Proceeding and is expected to be 

published in July 2022. 
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Abstract 

 

 

 

Almost all countries face similar issues regarding garbage management, such 

as the late collection of garbage and inefficient municipal solid waste 

management and disposal. Municipal Solid waste management (MSW) 

garbage bin designs have some flaws that are not user friendly. The lid is so 

tight to open, improper opening lid handle design and the bin height are too 

tall to open, especially for kids. Because of this, it makes bins more 

inaccessible. The problem is worsened with the fact that the collection 

schedule done by the municipal garbage contractor has occasionally delayed. 

On top of that, the habit of littering worsening this condition even more.  This 
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leads to the invention of the E-Bin Smart Dustbin that will overcome this 

problem. This project uses hardware such as a servo motor, ultrasonic 

sensors, LCD and RFID. Apart from that, Blynk Applications were used in 

notifying the authorities regarding overloaded garbage bins that needed 

immediate cleanup. E-Bin allows automatic lid opening through an ultrasonic 

sensor and enables users to collect reward points by throwing their rubbish 

into the dustbin. In conclusion, E-Bin provides a solution for better rubbish 

issue management. In the future, the smart dustbin can be upgraded into a 

garbage locator using GPS technology that helps the garbage collector to 

locate and collect garbage at its location. 
 

Keywords 
 

 

 

Smart dustbin, internet of things, garbage, servo motor, municipal solid 

waste 

 

Product description 

 
 

 

E-BIN is integrated by the IoT components such as ultrasonic sensors were 

installed inside and outside the E-BIN. Arduino Uno and breadboard are 

placed inside the E-BIN. The LCD and RFID are placed outside the E-BIN 

for user to scan the RFID card and the LCD will display the point after the 

user scan the card. 
 
 

Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots

/Graphs and etc. 
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Novelty  and 

uniqueness 

 

 
 

 

E-BIN has uniqueness because this Smart Dustbin has RFID card for user to 

scan the card for collecting the reward point. Instead of implemented the 

automation of Smart Dustbin open lid and send notification to smartphone 

when the dustbin is full, it has RFID card. This scanning point card 

implemented in E-BIN offer a good encouragement to public to throw trash 

inside the dustbin and encourage public in keeping the environment clean. 

  

Benefit to mankind 

 
 

 

 

 

E-BIN is conducive for municipal solid waste bin. It provides an alternative 

and robust method in developing a Smart Dustbin designs for municipal. It 

has huge potential in the public and residential area to keeping the 

environment clean. It helps to notify the rubbish collector when the smart 

dustbin is full and to evaluate the efficiency of the smart dustbin for public 

use. 
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Potential 

commercialization    

 
 

 

 

 

Based on physical appearance, E-BIN is practically used as a municipal solid 

waste bin designs for the municipal and public use. Apart from that, E-BIN 

can play an important role in encouraging public to throw trash inside the 

dustbin and especially for municipal to notify the garbage collector when the 

trash is full. With upgraded system such as system for municipal to monitor 

the level of trash inside solid waste bin design. E-BIN can be upgraded with 

high definition camera resolution to avoid user from scanning card point 

without throwing trash inside dustbin. Other than that, upgrade the E-Bin 

functionalities with disabling the automatically open lid when the level of 

trash inside the dustbin is full so that the public will not be able to throw trash 

inside the full dustbin. 
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Abstract 

 

Tiles installation is one of the complex finishing works for floor and walls. 

There are a few problems occur during the tiles installation. The most 

problem that occurs during tiles installation is uneven thickness of the 

mortar joint. If the mortar is in uneven thickness, the tiles will break with 

those pieces being much lower than the other tiles. EZY Tiling Spreader 

(ETS) is created to make the tiles installation works easier and faster.  ETS 

can produce a good quality of tiles surface by given the same thickness 

amount for the mortar. The mortar will not spread on the tiles surface and 

no need to be clean after the tiling works. By using the ETS, the installer 

should not need to worry about the surface of tiles and can save a lot of time 

to produce a good quality of tiles installation. Potential of ETS can be used 

widely basically in construction works in the future. Research shows that a 

lot of people being interested in this product during the tiles installation. 

These products have a high commercial value that suitable to be used by a 

lot of people.  Therefore, EZY Tiling Spreader (ETS) is a product that can 

reduce the problems occurs during tiles installation such as less works of 

labour, the thickness of mortar joint is the same to produce a quality of 

works and saves times to install the tiles are relevance and effective. 
 

Keywords 

 
 

 

ETS, Tiling spreader 

 

Product description 

 
 

 

First of all, ETS body itself. It’s built by metal and specially designed to 

make it a lot easier to the user. The body itself design in a rectangular shape, 

which is painted blue and white with some yellow color coating with some 

letters on top of it. ETS is design with a holder so that we can carry the 

tiling spreader wherever we want to go, and it will be a less weight. It can 

help us for the tiling installation easy just by dragging the ETS using the 

holder that we have already been provided. Furthermore, we also have 

provided a pair of wheels for the tiling spreader so that the workers can 

bring the product easily wherever they want to go without carrying or 

pushing it. The fourth one will be the guide. Function of the guide is to 

make sure the cement has not got any overflow from the platform and when 

spread during while using it. It is the most important thing that we have to 

make sure before using the spreader. Last but not the least, the spreader. 

This is also one of the most important part in our product which is the part 

that use the toothed adjuster because the groove on the cement easy to use 

during the work.  It also forms up a pattern which is really look good and 

helpful so that the tiles will fit the cement during the installation. 
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Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots

/Graphs and etc. 

 

 

 

 
Figure 1.1 Parts of ETS 

 

 

 

 

 

 

 

 

 

 

Figure 1.2 Iron Weights 

 

This part (Figure 1.2) uses to compress the mortar. We already modified this 

part to make the mortar spread more smoothly. 
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Figure 1.3 Copyright details 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.4 Steps to use ETS 

 

 

Novelty  and 

uniqueness 

 

 
 

This product is a new innovation for Tiling Works with a comprehensive 

design which is more practical, consistent and user friendly. The Statutory 

Declaration in accordance with the Statutory Declaration Act 1960 has been 

made to prove the ownership. This product also has been copyright 

registered under Intellectual Property Corporation of Malaysia. 
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Benefit to mankind 
 

 
 

 

i. Eco and user-friendly. This is because the product can speed up the 

tile installation process. This product is not only for constructions worker 

but also for those who want to install tile by their own. Our products also 

does not have chemicals that affect the environment and human health.  

ii. Thickness of the mortar becomes evenly distributed. The advantage 

of this product is it can fit until 12 ”x12” sizes of tiles. It does not require a 

lot of hand tools. So the work area is not cluttered with hand tools and there 

is no need for tile surface cleaning after tile installation.  

iii. Saves money. This is because we use cheap and accessible materials. 

This product also reduces wastage of mortar or cement.  

iv. Easy to carry everywhere. This product is made for consumers to 

carry around with the wheels on the bottom and the handle in easy. Users do 

not have to spend a lot of energy to lift it up and take less space to store 

because of its rectangle shape.  

 

Potential 

commercialization    

 
 

 

ETS is a durable, affordable and user-friendly product. This is because these 

innovations simplify and speed up the tile installation process. This product 

is not only for employees or workers in construction industry, but also 

suitable for those out there who want to install their own tiles. 
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Abstract 

 

 

The present invention, called "Mathematical Thinking Enhancement Program 

(MaTh-EP)", generally relates to a program that enhances the development 

of mathematical thinking. This program is revolutionising from the problem-

solving model from Polya (1973) and Schoenfeld (1992). This program 

integrates the problem-solving stages, heuristics, and metacognitive 

strategies instruction to guide participants in solving non-routine problems 

that are intellectually challenging. This program is suitable for primary, 

secondary, and tertiary levels of education. Mathematics instructors, either at 

the school level or tertiary level, are encouraged to experience this program. 

The idea of MaTh-EP is to expose the participants to cognitive-metacognitive 

strategies and heuristics while solving non-routine problems. Non-routine 

problems are mostly concerned with developing participants' mathematical 

reasoning power and fostering an understanding that mathematics is a 

creative endeavour. Based on the experimental study conducted, MaTh-EP 

has developed participants thinking in Mathematics better, especially in 

viewing mathematics problems related to the application in daily life. The 

potential program is suitable for students or instructors interested in booster 

their way of thinking in Mathematics.  
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Keywords 
 

mathematical thinking, problem-solving approach, cognitive, metacognitive, 

heuristics  

 

Product description 

 
 

MaTh-EP is a course that aims to develop participants' mathematical 

thinking. This program consists of eight (8) modules (lesson) which each 

particular has its outcome. MaTh-EP is targeted to engage students in 

meaningful learning of mathematics through experience in solving non-

routine problems. Specifically, the objectives of the program are: 

 

1) to develop participants' cognitive-metacognitive strategies and 

heuristics in mathematical thinking;  

2) to reinforce mathematical processes (reasoning and proof, 

communication, connections and representation and problem-

solving). 

3) to facilitate the application of mathematical strategies and concepts.  

 

This program emphasised the role of cognitive-metacognitive strategies 

by implementing the six problem-solving stages (read, analyse, exploration, 

plan, implementation, verification) and heuristics when solving problems. 

This program encourages participants to participate in various exercises, 

problems, and investigations as they explore mathematics concepts from a 

problem-solving perspective in an interactive manner. The program 

emphasised the exploration of various mathematics contexts to learn 

mathematics, pose problems and problem extensions, solve problems, and 

communicate mathematical demonstrations 
 

Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots

/Graphs and etc. 
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Novelty  and 

uniqueness 
  

 
 

This program reinforces participants' exploration, thinking, 

knowledge and understanding in mathematics while concurrently hones a 

host of generic (teamwork, leadership and communication) skills via; 

exploration of ideas, application of concepts, involvement in hands-on 

activities. Of prime importance, nonetheless, is getting the participants 

excited about, having the interest in and continuously looking forward to 

learning and exploring mathematics, and doing so in a meaningful manner. 

By integrating the three (3) main components, namely problem-solving 

model, heuristics and metacognitive strategies, MaTh-EP could be 

categorised as a robust and ideal intervention program in producing a 

mathematical problem solver. Furthermore, the program's unique design has 
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led to successful learning outcomes whereby participants reported improving 

thinking, reinforcing computation skills and reasoning, problem-solving 

skills. 

 

 
Components of MaTh-EP 

 

Benefit to mankind 

 
  

 

 
 

This program promotes participants' consciousness of cognitive-

metacognitive strategies and provides an immediate boost in Mathematics 

strategies and concepts through contextual and meaningful learning. This 

program emphasises logical thinking skills, computation skills, reasoning and 

problem-solving skills, and mathematics skills (reasoning and proof, 

communication, connections and representation). 

 

Potential 

commercialisation    

 
 

 
 

It has a high potential in commercialising this product to students all over 

Malaysian and even the international market. The MaTh-EP is based on 

modules and instructional materials written on how the mathematics thinking 

activities are implemented. Seeing the demand from the industry, which 

places critical thinking and problem-solving skills as the mandate for the job 

plus with the direction of national curriculum education nowadays, which 

emphasises higher-order thinking skills, this program has great potential to 

be commercialised. Therefore, it will be in high demand among the 

community. The researchers have recently started collaborating with learning 

centres, educational organisations, and institutions (schools, universities, and 

colleges). The module developers and facilitators of the MaTh-EP plan are in 

the pipeline to aggressively market the program to targeted schools, colleges, 

universities, and communities. Besides, this program has many prospective 

participants (students, teachers, lecturers, parents). In addition, this program 

is also a program that does not require a high budget in its implementation. 

MaTh-EP could be implemented either in face-to-face or hybrid (online) 

mediums. As such, it makes the program more marketable in the future. 

Alternatively, the modules can be printed, digitalised, and sold as texts to 

complement mathematics learning in schools. However, this has to wait since 

the modules are still in the development of publishing. 
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Abstract 

 

 

 

               In construction industry, sand is an important material for preparing 

the building structure. The sand needs to filter before use to separate coarse 

aggregate and fine aggregate. Besides it also to separate size of sand and to 

remove unnecessary object like leaves, twigs, and others. This work uses a 

lot of energy in construction site. Indirectly it also affects quality of worker 

performance. Besides, it also increases air pollution around construction area 

cause of sand dust. Thus, the Universal Sand screening Machine is innovated 

from the idea of sand sieving machine that existed abroad. It is innovated for 

Vocational College students before being commercialized. This product is a 

prototype design. With the Ezy Sand Screening (ESS) machine (ESS) can 

make construction work easier, faster, and efficient. It also can avoid air 

pollution around sites construction. ESS can provide a good quality of 

construction work. Besides that, ESS can save manpower in construction site. 

This ESS Machine uses the Vibratory Motor system which can produce 

vibrations and promote sand to sift. The ESS Machine project design tool can 
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make work easy and smooth. This machine easy to use. It works to separate 

coarse aggregate and sand with a smooth, preventing the impurities from 

entering the sieve and obtaining suitable granules for use. It can separate into 

2 sizes of 0.1mm-1.5mm and size of 1.0mm-5.0mm. This product has been 

tested to run by some of respondents among the industry, lecturers, students, 

and members of the public and the feedback was very positive with 92% 

strongly agree this product is and have a high commercial value. The goal of 

the creation of Sand screening Machine is to produce a product that is 

innovative, effective and will provide a positive impact in the construction 

industry. 

 

Keywords 

 

ESS, Sandscreening, Sieve, filtered, Sand in Construction 

 

 

Product description 
 

 

      The sand to be used for construction must be screened first to separate 

rough and smooth sand. It also isolates impurities such as leaves and rough 

stems. The sieve is usually made of fine nets and is the arrangement of the 

same sized holes. As a result of sieve, the collected sand has the same size. 

This machine is a modern tool used today.  

       ESS body is a prototype design. This design made up from recycle and 

reuse product. Its body built up from wood and motor is reuse from washing 

machine motor. The body itself design in a rectangular shape. ESS is design 

with two size of sand output which is 0.1mm-1.5mm and size of 1.0mm - 

5.0mm.  

       At the first stage, sand will pour in input area where it at above of 

machine. Then, switch on motor to start sieving. The motor will make a 

shaking and sand will sieving according to size. Sand will collect by bucket 

or wheelbarrow. Impurities and unneeded sand will be removed from 

machine. 

       By use this machine, human energy can be reduced and can produce a lot 

of sand as the main ingredient in construction. If in ancient times we used the 

traditional way to sieve sand where two or three workers face each other to 

isolate the sand. The purpose of the sieve is to separate coarse grain with 

smooth, prevent impurities from entering the sieve and to obtain appropriate 

sand granules for use.  
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Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots

/Graphs and etc. 

 

 

 

 
Figure 1.1: Traditional/conventional sand sieve 

 

 
Figure 1.2: ESS Machine 

 

 

 
Figure 1.3 : Input Part  
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Figure 1.4 : Motor  

 

 

 
 

Figure 1.5 : Output 1.0mm -5.00mm 

 

 

 
Figure 1.6 : Output 0.1mm -1.5mm 

 

 

Novelty and 

uniqueness 

 
 

This product is an innovation in construction work. It was inspired after 

referring to a current situation at construction site. It is a comprehensive 

design which is more practical, consistent and user friendly. 

Benefit to mankind 

 
 

i. User friendly, save time and money for a long term. This is 

because the product can speed up construction process and provide a 

good quality of work.  
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ii. Easy-to-handle. It easy to handle which is pour sand, switch on 

machine, and collect the sand to use.  

iii. Efficient and systematic. This product makes our work efficient 

and systematic 

iv. Help to Improve productivity in construction work.  

v. Decrease air pollution around construction site  

 

Potential 

commercialization    
 

 
 

This machine ESS is a user-friendly product, easy to handle, efficient and 

systematic. This is because these innovations simplify and speed up the sand 

sieving process. This product is reasonable to use in construction industries, 

it very durable, affordable, and user friendly.  
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Abstract 

 

 

Smart Flash Flood Detector (SFFD) is an automatic flood detection system 

intended to help improve safety. This system is built to detect the presence of 

water that causes floods. By using the "GET URL method", data will be 

transferred online through the telegram application to facilitate users to receive 

notifications from time to time. This is to curb flash floods that cause damage and 

loss in terms of property and people. SFFD has been produced in the form of a 

short circuit system and the use of LED light tower as a gauge to the water level 

where installation can be done on the walls of the house and on the nearby 

drainage system. The study found that SFFD can help consumers from facing the 

threat of flash floods and has several advantages, including affordable costs and 

affordable for each consumer. Apart from that, SFFD is also a portable and 
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lightweight system, and its use is easy to understand and user friendly. 

 

Keywords 
 

 

Smart Flash Flood Detector,Arduino Uno, GET method. 

 

Product 

description 

 
*Guidelines:  

Briefly describe the 

physical projections 
of the product e.g. 

dimension, 

components, special 

features and etc. 

 

The Smart Flash Flood Detector (SFFD) operates hydraulically, where the flood 

detector circuit and the detection unit will send signals using sensors that have 

been installed at each level of flood measurement. Alarms are installed at the most 

dangerous level of flood measurements. In this study, the type of flood detector 

used is the type of “water level sensor.” This study also focuses on the use of 

microcontroller (Arduino uno) ATmega328P which is the main driver of this 

system. The microcontroller serves to control the input signal and process the input 

data to produce the desired result with a 'Light Emitting Diode' (LED) lamp, each 

color of the LED lamp indicates a different level of flood measurement, ranging 

from safe, alert, emergency to danger level. the pipes used in this study were 

modified to have sensors for the purpose of turning on lights (LEDs) and alarms. 

Pictures/ 

Schematic 

diagrams/ Flow 

Charts/Screensh

ots/Graphs and 

etc. 

 

 

DEVELOPMENT FLOW CHART 

 

 
Sources from:- 

a. Primary and secondary data (Journal, newspaper and internet) 

 

 
 

 

 

 

 

 
 

 

Step 1 Step 2 Step 3 

2) Innovation Development Phases 

1) Identifying Problem Statement 
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Connect wire to water 
level sensor and tower 
warning signals lights 

Fix the LCD 12C to the 
box 

Connecting wires are 
attach into the box 

 

 

 

 

 

SCHEMATIC DIAGRAM 

   
Step 1 Step 2 Step 3 

Fill the 
aquarium 
with water. 

Press the 
start 
button. 

The prototype is set online and start to detect the 
water level, then, send the reading in real-time 
using wi-fi connection. 

Novelty  and 

uniqueness 

 
*Guidelines: 

Briefly descibe the 

origins, product 

uniqueness and its 

differentiations 

compared to other 

available products.  

Manufacturing costs and materials used are easily available, affordable and 

emphasis on mobility as well as being able to detect flood disasters earlier and be 

able to deal with the prevention process in a more planned manner. recover any 

cause of the flood problem in advance. 

Benefit to 

mankind 

 
*Guidelines: 

This innovation project can help local people especially for areas at risk of flash 

floods, such as areas near riverbanks, housing areas near construction projects. In 

addition, it can assist authorities such as the National Disaster Management 

3) Test Run 
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Briefly descibe the 

product advantages, 

possible area of 

application and its 

benefit to the target 

persons or society.  

Agency and various other agencies such as the Department of Social Welfare, 

Department of Irrigation and Drainage in handling flash floods or floods during the 

monsoon season.  

Potential 

commercializati

on    

 
*Guidelines: 

Briefly descibe the 
product potential 

inmarketability and 

commercialization 

possibilities. 

 

 

The simple SFFD installation method, practical and fast notification system as well 

as the low development cost are the factors that give the potential for this SFFD to 

be commercialized. 

 

The following are the cost details of SFFD components: 

 

No. Material Cost 
1 LED Signal Pilot RM20 

2 Arduino RM98.57 

3 ESP32 Board RM29 

4 Water Float Sensor RM30 

Total  RM178 
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Abstract 

 

 

According to the UN Environment Programme’s Food Waste Index Report 

2021, around 931 million tons of food will be wasted every year and nearly 

75% of this waste arises from consumer homes. As recorded in the 2019 

Global Hunger Index, out of the 117 qualifying countries, Malaysia ranks 

57th and endures a moderate hunger level. Furthermore, with the impact of 

the Covid-19 crisis, more people lost their jobs and required food assistance. 

Therefore, this food donation platform (FoodBanker) was developed to 

respond the Sustainable Development Goal 2 (Zero Hunger) and Goal 12 

(Responsible Consumption and Production) through eliminating hunger and 

reduces food waste. FoodBanker is an Internet of Things (IoT) based 

shelves box locker to connect donators and receivers. It enables donators to 

drop off and store their donated food items in the shelves locker for 

receivers to collect later. The designing of FoodBanker as a device can 

sense the food items kept inside the system and publish the status of the 

shelves locker to the FoodBanker website through ThingSpeak IoT cloud. 

To collect the donated item details and avoid somebody taking advantage of 

kindness, the donators and receivers must fill up the different digital forms 

to unlock the locker. It can be integrated from any shelves locker and it is 

applicable in various communities. Based on the features provided by 

FoodBanker, it could help society indulge them in contributing to a noble 

cause without taking much time and reduce the food waste problem. 
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Product description 
 

FoodBanker is an Internet of Things (IoT) based shelves box locker for 

donators to drop off and store their donated food items in the shelves locker. 

Before the donation, the donators must scan the QR code and fill out the 

donator digital form to collect the food details. These details will be 

collected and published on FoodBanker website. Once the donator form is 

submitted, the form will pop up the HTTP request open button for donators 

to send an unlock trigger message to ThingSpeak. Then, the locker will be 

unlocked for them to drop off their food and the locker will be closed when 

the limit switch is pressed. The system will publish the status of the shelves 

locker to the FoodBanker website through ThingSpeak IoT cloud and the 

green lamp will indicate the food status. Then, the receivers can check the 

food status and details through this platform. The receivers also need to scan 

the QR code and fill out the digital receiver form for verification to obtain 

donated items. After successful verification, the receivers will submit the 

form and the locker will be unlocked again for them to collect the donated 

items. The FoodBanker platform also responds to white flag movement by 

providing receiver SOS requests to plot their location and publish request 

comments to the public. Based on administrator view, the ThingSpeak IoT 

Cloud also worked as a monitoring system for administrators to monitor the 

food status, storing time and locker unlocking status. 
 

Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots

/Graphs and etc. 

 

Methodology 

1. High-level communication system design 
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2. Build ThingSpeak Cloud 

 
 

 

 

3. Setup donator and receiver form for details collection and triggering  

 
 
 

4. Build FoodBanker website to publish status and item details 
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5. Setup storing time limit to ensure the food is still safe to consume 

 

 
 

 

 

6. Setup Receiver SOS request at FoodBanker platform 
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7. Setup sensors and actuators  

 
 
 

 

8. FoodBanker box locker 

 
Novelty  and 

uniqueness 

 

 
 

The donators for FoodBanker are open for everyone includes households 

and restaurants that sometimes might face over-prepared/over-purchased, 

leftover food and approach expiry date. In the mechanical view, this box 

locker has a locking system and cooling fan to protect the donated items. By 

using IoT cloud technology, it has real-time analytics capabilities and works 

as a monitoring system to check the status item, storing time and locker 

unlocking status. The digital receiver form also worked as a verification 

form to ensure all the receivers were pre-registered to the organization. Both 

digital forms are designed to collect the important details and act as trigger 

actions for unlocking the locker. The receiver SOS request features at 

FoodBanker platform also support the receivers who are disabled. 

 

Benefit to mankind 

 

 

Based on the working concept of FoodBanker, it has similar potential like 

community fridge able to reduce the food waste problem by managing their 

extra food as a supply source for food donation to reduce the hunger 
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 problem. It makes the food donation convenient, which does not take much 

time or contact to know the real-time food status and item details. The 

design of this box locker also provides a safe space to store the donated 

items. The verification features in digital form can prevent somebody from 

taking advantage of kindness. This system also can work with minimal 

human supervision without face-to-face appointments. 

 

Potential 

commercialization    

 
 

 
 

The FoodBanker box locker can be integrated from any shelves locker at the 

current market and the whole system can be operated independently without 

install kiosk machine to control it. These capabilities can bring the benefits 

such as low setup and operating cost. The FoodBanker locker and its 

platform are also applicable for everyone in various communities. 

Furthermore, since public donations support the supply sources for 

FoodBanker, it will be more sustainable than the current food bank, which 

highly relies on retailer or company sponsorship.   
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Abstract Phlebotomy is a skill required to draw blood from patients. The blood will be 

used for laboratory tests and disease diagnosis. Phlebotomy course is required 

to be taken by students of Diploma in Nursing, Medical Laboratory 

Technology and Bachelor of Medicine. 

 

The course required students to attend laboratory sessions where they will use 

phlebotomy training model arm (Figure 1) to practice phlebotomy. Practices 

are important to familiarize students with the anatomy of blood vessels, the 

feeling of blood vessels palpation and accuracy of needle insertion. This will 

help students to enhance their skill and confidence before performing 

phlebotomy in real patients.  

 

However, students are unable to use facilities in the laboratory due to 

movement control order (MCO) restrictions that prohibited students of coming 

back to campus. Teaching and learning have been conducted online. All 

students required to stay at home. Therefore, a phlebotomy training arm that is 

user-friendly and cost-effective which enable students to practice phlebotomy 

at home is in great demands. 
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The cost for this invention is far cheaper than phlebotomy training model that 

we have in the market. Therefore, it can be sold at a very competitive price. 

The cheapest in the market is costs more than RM500 per unit. Our price is 

expected to be around RM30 which very reasonable for students.  

 

Phlebotomy training model that we have in the market are prone to develop 

bubble problem. Bubbles trapped along the tube will cause problems during 

aspiration of the fake blood through the syringe. Our invention, PhlebVE21 is 

equipped with valve and pump which can prevent bubble entrapment inside 

tubes, thus ensure smooth phlebotomy trainings. This feature is the niche of 

our product and has never been introduced in the market. 

 

On top of that, our product is easy to assembled and easy to use. 

 
Figure 1: commercial phlebotomy training arm 

 

Keywords Phlebotomy, venepuncture, training arm. 

 

Product 

description 

PhlebVE21 is a smart phlebotomy training model which could assists teaching 

and learning of phlebotomy course. It is made of fake blood depository, robust 

tubes, smart pump and valve that resembles human blood flow system and 

could prevent bubble entrapment during training procedure. The robust 

material of the tubes enabled more than 1000 times of needle insertion. 
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Figure 2: Schematic design of PhlebVE21 

 

 

 

 
Figure 3: The assembling of PhlebVE21 

 

Sponge 

representing 

patient’s arm 
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Figure 4: Components of PhlebVE21 

Sponge and tube wrapped with a 

cloth representing patient’s arm. 

The arrangement of the tube 

representing the 3 veins; basilic, 

cephalic and median cubital vein. 

Fake blood tank representing the heart as a 

blood reservoir. 

The smart pump is pressed to let fake blood fill in the tubes. 

Valve is opened to 

allow blood flow 

Valve is closed to 

prevent blood flow 
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Novelty  and 

uniqueness 
 

Phlebotomy training model that we have in the market are prone to develop 

bubble problem. Bubbles trapped along the tube will cause problems during 

aspiration of the fake blood through the syringe. This is the main problem 

during phlebotomy training which will interfere with the accuracy of blood 

vessel palpation and needle insertion. Our invention is equipped with smart 

valve and pump which can prevent bubble entrapment inside tubes, thus ensure 

smooth phlebotomy trainings. This feature is the niche of our product and has 

never been introduced in the market. 

 

Easy to handling because it already have the automatic valve pump to avoid 

backflow of the fake blood. 

 

This model has a blood system that is almost the same as humans because this 

model has a pump that representing heartbeat, valve imitating heart valve and 

3 tubes that representing 3 type of veins (basilic, median cubital and cephalic 

vein). 

 

Benefit to 

mankind 

 
 

PlebVE21 is conducive for phlebotomy training. It provides an alternative and 

robust method in developing phlebotomy skill before working with real 

patients. The robust material of the tubes enabled more than 1000 times of 

needle insertion. Besides students, it has huge potential in assisting lecturers 

during teaching and learning session. 

 

Potential 

commercialization    

 
 

 
 

Besides a very competitive price offered, the smart valve and pump feature is 

capable to outbid the existing model in the market. Apart from that, PhlebVE21 

can play an important role as teaching and learning equipment especially for 

health sciences and medical study.  

Acknowledgment 
 

 
 

The head project member acknowledges financial support from the 

Government of Malaysia via the sponsorship by the Ministry of Higher 

Education under the Fundamental Research Grant Scheme (FRGS) 
(FRGS/1/2019/SKK15/UITM/03/1). No. fail RMC: 600-IRMI/FRGS 5/3 

(286/2019). 

Researchers 

Biographical Data 

 

 
 
 
 
 
 
 
 
 
 

 

 

Siti Farizan Mansor is a lecturer for Department of 

Medical Laboratory Technology at the Faculty of 

Health Sciences, UiTM (Pulau Pinang). She serves as 

a lecturer in this institution since 2017. She obtained a 

Master Sciences in Molecular Medicine from 

Universiti Putra Malaysia on 2014. She holds a 

Bachelor in Medical Laboratory Technology (Hons.) 

from Universiti Teknologi MARA since 2008. 
 

198



 International Invention, Innovation, & Design Expo 
(INoDEx2021)  

 

 
 
 
 
 
 
 
 
 

 

Muhammad Aqil Abbasy Bin Mohd Pudzi is a student 

from Kampung Paloh Rawa, Machang Kelantan who 

currently undertaking his Diploma in Medical 

Laboratory Technology under Faculty of Health 

Science, UiTM Cawangan Pulau Pinang. He now is 

waiting for undergo industrial training for semester 5 

and 6 at Hospital Raja Perempuan Zainab II (HRPZ) 

Kota Bharu, Kelantan. 

 

 

Shahrul Nizam is pursuing his Diploma in Medical 

Laboratory Technology, Faculty of Health Science 

which is located at UiTM Cawangan Pulau Pinang. On 

October 2021, he will proceed with his practical at 

Hospital Seberang Jaya, Penang to complete his 

studies. 

 

 

Ainul Hakim bin Saifuddin is a student from Kulim, 

Kedah that is undertaking Bachelor of Medical 

Laboratory Technology at UiTM Cawangan Pulau 

Pinang. He will be going to industrial learning next 

semester which is semester 5 at Hospital Sungai 

Buloh. 

 

 

 

Muhaimin Danish Syafi is a student currently 

undertaking his Diploma in Medical Laboratory 

Technology under Faculty of Health Science, UiTM 

Cawangan Pulau Pinang. He will be going to take 

industrial learning practical on next semester, which is 

semester 5 at Hospital Seberang Jaya, Pulau Pinang. 

 
 

 

199



 International Invention, Innovation, & Design Expo (INoDEx2021)  

 

Project Title: 
IOT BASED SMART LETTER BOX 

 

Category 

 

 A 

School 

B 

University 

C 

Academician 

D 

Industry 

√   

Local International 

√  

Project Member(s) 

 
 

Muhammad Irfan Hilmi Bin Kamal Rozaman1, Alhan Farhanah Abd 

Rahim1, Iman Amanina Binti Asim1, Zulhaikal Bin Zulkarnil1, Uzair Bin 

Nor Jasmin2, Rosfariza Radzali1 

 
 

Affiliation 
 

1School of Electrical Engineering, College of Engineering, Universiti 

Teknologi Mara, Cawangan Pulau Pinang, 13500 Permatang Pauh, Pulau 

Pinang, MALAYSIA 

2School of Professional and Continuing Education, UTMSPACE 

 
 

Email 1imanasim91@gmail.com, 1mih7175@gmail.com, 
1zzulhaikal98@gmail.com, 1alhan570@uitm.edu.my, 

2uzair.norjasmin98@gmail.com, 1rosfariza074@uitm.edu.my 
 
 

Correspondence 

 

Ir.Dr.Alhan Farhanah Abd Rahim 

Fakulti Kejuruteraan Elektrik, 

Universiti Teknologi MARA, Cawangan Pulau Pinang, 

13500 Permatang Pauh, 

Pulau Pinang, Malaysia. 

Tel: +604-3822565 

Abstract 

 

 

The global is facing Covid-19 pandemic, so this gives us an uncomfortable 

and apprehensive feeling about touching the objects around us. Owing to the 

presence of electronic mail (e-mail), users tend to forget to check their 

physical mailbox especially for the residents living in the apartment or flat. 

The aim of this project is to design an IOT based Smart Letter Box with 

sensing system to overcome those problems. The Smart Letter box was 

designed and simulated with its schematic diagram using Proteus software. 

The smart letter box was equipped with an infrared red (IR) sensor to detect 

the arrival of the letter and a rain sensor to detect the presence of moisture 

in the letter box. The data of the sensing system were then being analyzed 

and stored with IoT ThingSpeak at the cloud. Finally, the notification was 

sent to the user via Blynk application. In addition, the features of the Smart 

Letter Box such as creating a password has provided safety protection for 

the Smart Letter Box.  

200

mailto:1imanasim91@gmail.com
mailto:2uzair.norjasmin98@gmail.com


 International Invention, Innovation, & Design Expo (INoDEx2021)  

 

Keywords 
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Product description 

 
 

The design of the smart letter box revolves around improving the quality 

and integrating IOT in the conventional letter box. The use of this smart 

letter box can be used as a tool for receiving incoming mail at residences or 

even office. The main feature of the letter box is the ability of the box to 

detect the presence of the mails inside the box via an IR sensor. 

Furthermore, it also keeps track of the number of the letters in the box. In 

addition, the condition inside the box is also monitored by the rain sensor to 

ensure the letter is not being wetted by the heavy rain or any unforeseen 

circumstances.  The tracked number of received mails will be displayed on 

the LCD screen located on the outer side of the letterbox. Meanwhile, the 

data will also be sent and stored in the cloud and displayed on the Blynk 

application. The box is also equipped with a keypad that will assist the user 

to input the password for security. A servo motor will be activated and 

rotate to open the letter box once the correct password is entered. Figure 1 

shows the prototype of the smart letter box. 

 

 
Figure 1: Prototype of IoT Based Smart Letter Box 
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Figure 2: The complete schematic diagram of IoT Based Smart Letter Box 

 

 
Figure 3: Rain sensor replaced with Temperature sensor (Simulation). 
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Figure 4: Flowchart of IoT Based Smart Letter Box system. 

 

 

Figure 2 shows the schematic diagram of the smart letter box system 

designed by Proteus Professional software. The specifications of the circuit 

can divide into three which is Arduino microcontroller, inputs and outputs. 

To control all of the inputs and outputs of this Smart Letter Box, an Arduino 

Mega was utilized because this board has a larger number of pins. The 

inputs for Smart Letter Box project are IR sensor, rain sensor, push button 

and keypad 4x4. Meanwhile, there are three outputs which are yellow LED, 

LCD and servo motor. There were three main functions can be seen from 

the flowchart in shown in Figure 4. The first feature of this project is by 

adding the IR sensor. IR sensor is the best sensor that has been chosen to 

count the arrival of the letters. When the postman inserts the letters in the 

box, IR sensor will detect the letter and the counter will increase. The LCD 

will display the current number of the arrival of the letters. Then, the 

number of letters that has been counted by the IR sensor will be analysed by 

ThingSpeak and it will notify the user on the arrival of the letter by Blynk 

app. 

 

 

203



 International Invention, Innovation, & Design Expo (INoDEx2021)  

 

Next, for the second feature of this project is by the rain sensor. The rain 

sensor is a suitable sensor to measure the rainfall intensity. When a raindrop 

falls through the rainy board, it may be utilized as a switch, as well as for 

measuring rainfall intensity. In this project the threshold of water level that 

has been set to remind user to collect their letter is 50%. If the water seep in 

the letter box more than 50% then the yellow LED at the box will be turned 

on, the percentage of the water level that seep in the letter box will start to 

be analysed in the IoT of ThingSpeak. Then, it will send notification to the 

user by Blynk to remind them to collect their letters before the letter is 

getting wet as shown in figure 5. 

 

The last feature of this project is by improving the security of the letters by 

entering the correct password before the letter box can be opened. LCD and 

keypad 4x4 were used to make the last feature of this project works 

successfully. The user needs to enter the password before opening it. If the 

password that entered by the user is correct so the servo motor will rotate to 

90 degrees and the letter box will be opened. Once the user finish with 

collecting the letters from the letter box, the user can press the reset button 

so it will update the current number of the letters which is zero. In close 

condition, the servo motor will rotate to 0 degree. Figure 6 shows the data 

that has been recorded for Rain sensor and IR sensor. When there are 

changes in the value of the rain sensor, its means that the rain sensor either 

has water or no water on the rain sensor board. As shown in graph in figure 

6 for rain sensor, it detects that 75.195% of the board is having water on it. 

Therefore, notification will be sent through Blynk to user to remind them 

that there is water sip in the letter box. All the data will be recorded in the 

ThingSpeak. Similarly for IR sensor, the data will also be recorded in 

ThingSpeak as the IR sensor detect the arrival of the letter. 

 

 

 
Figure 5: Notification via Blynk app 
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Figure 6: Thingspeak data collections 

 

Novelty and 

uniqueness 

 

 
 

The enhanced design done to the letter box is expected to help notify the 

user of the letters in a much better way than before. The design is 

considered as novel and unique in a way that the conventional way had the 

user forgetful on the presence of the letters inside their letterbox. The user 

sometimes does not realize when the postman came and would not even 

know when the letters had arrived at their residences. The newly designed 

letter box can be deemed as a smart letter box as it is embedded with 

sensors that allow for detection of a presence within an area. The system 

also allows for data transfer enabling the user to monitor their incoming 

letters. Another unique feature of the system is that it can help notify the 

users for when there is presence of wet conditions that infiltrates the letter 

box which might damage the letters and cause inconvenience to the user. By 

incorporating a rain sensor and a yellow LED, it will detect the water and 

trigger the LED to light up to alert the user and send a notification via Blynk 

to notify the user when they are not near the letterbox. 

 

Benefit to mankind 

 
 

 
 

While digital letter box likes Ninja Van are available, our innovation to the 

digital letter box provides real time notification of the letters received via 

Blynk for the user as some important letters and documents are sent by mail. 

In addition to that, user can also be notified when rainy weather is coming 

up so that user can arrange ahead of time to collect the letters to avoid wet 

letters as well as user can monitor the number of letters received via 

ThingSpeak. 

 

 

Potential 

commercialization    

 
 

 
 

The potential for this idea to be realized and commercialized is huge due to 

the fact that every household must have at least one letter box. Apart from 

private use, commercial industry can also take the advantage of this system 

as a way to streamline communication from other company, government 

agencies and private individual itself. The process of making a letter box is 

already present, so producing a letter box shouldn’t be a burden except with 

some addition to the manufacturing process industry can invest into. 
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Abstract 

 

 

Agriculture is a vital component of the economy since it provides the country 

with food, raw materials, and job opportunities. Over the previous few years, 

most of the greenhouses in Malaysia have maintained their traditional 

management practices. Farmers rely entirely on their manpower to monitor 

and manage the plants, which includes watering, fertilizing, and use their 

expertise in diagnosing the plant diseases. Due to today’s widespread of 

Covid-19 pandemic, the government has ordered restricted movement control 

on the community to avoid the contagious spread of this dangerous disease 

affecting human races all over the world. As one solution to this world’s 

problem, our research proposes monitoring and regulating the greenhouse 

using Internet of Things (IoT) technology. The sensors used in this project 

includes temperature and humidity sensors to control the DC fan motor, and 

another sensor is capacitive soil moisture sensor which is used to control the 

water pump motor. As for the microcontroller, we use ARDUINO UNO, and 

cloud platform of choice is ThingSpeak, which is an open-source Internet of 

Things (IoT) application and API for storing and retrieving data from things 

over the Internet or a Local Area Network using the HTTP and MQTT 

protocols. Blynk is also used as a communication platform that allows users 

to control the microcontroller via the Internet using IOS or Android 
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applications. The water pump and the ventilation fan are utilized as actuators 

in this greenhouse project. The temperature and soil moisture data are 

processed in the cloud and some decisions are made based on certain 

thresholds. As a result, appropriate notifications are sent using Blynk 

application and actions are executed by the microprocessor on the actuators 

at the mini greenhouse. Notification includes if there is any problem with the 

motor on the water pump. The circuit in this project is designed and simulated 

using Proteus software. From the result obtained, it shows that modern 

farmers will be able to monitor and control their greenhouses remotely using 

the IoT technologies to avoid difficulties in the pandemic era and enhance 

their productivity in agriculture.  

Keywords 
 

greenhouse, smart agriculture, IoT, Proteus, blynk, ThingSpeak 

Product description 

 
 

The design of the IOT Based Mini Greenhouse is to ease the user from doing 

the tedious task of watering their plant every day and monitor the greenhouse 

condition manually. The main feature of the greenhouse is to monitor the 

greenhouse condition and only notify the user when there is a faulty in the 

system. From there, user can only focus only on troubleshooting the 

component problem when there is faulty in the system. This greenhouse is 

equipped with a dc motor for water pumping and for dc fan. A Wi-Fi module 

is also attached to the greenhouse so that the data from the greenhouse can be 

send to the cloud platform through Blynk software which can also be used to 

send the faulty notification to the user. The dc motor for water pump is 

triggered by the data collected from the soil moisture sensor while the dc 

motor for fan is based on the temperature and humidity sensor. The water 

pump and dc fan are set to be turned on when a certain condition is met. To 

detect faulty in the system, a reading will be taken twice and if the soil 

moisture didn't increase or the temperature in the greenhouse didn't decrease, 

a notification will be sent to notify user there is some faulty in the system. 

The prototype of our proposed system is illustrated in Figure 1 to Figure 3. 

 

 
 

Figure 1: Prototype for IoT Based Grenhouse 
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Figure 2: illustration of position inputs and outputs  

 

 
Figure 3: LEGEND of the prototype 

 

Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots

/Graphs and etc. 

 

 

Figure 4 shows the schematic diagram of this project designed using Proteus 

Professional software. The circuit can be divided two main parts namely, 

Arduino microcontroller at the farm site (locality) and IoT clouds as shown 

in Figure 5. To control all the inputs and outputs of this project, an Arduino 

Uno was utilized. The inputs for IoT Based Greenhouse are capacitive soil 

moisture sensor and DHT 11 sensor (Temperature and Humidity sensor). 

Meanwhile, there are two outputs used in this project which is 5V DC motor 

as water pump and 5V DC fan as the ventilation fan.  
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Figure 4: The complete schematic diagram of IoT Based Greenhouse 

 

 
Figure 5: Block diagram of IoT Based Greenhouse 

 

Based on the flowchart shown in Figure 6, both sensors will be triggered 

simultaneously as the power supply is on. After the sensor is initiated, the soil 

moisture will start to read the moisture value of the soil in the greenhouse 

while the temperature and humidity sensor will read surrounding humidity 

and temperature in greenhouse. Data that was read by the sensor will then be 

uploaded to the ThingSpeak cloud platform by using Webhook features in 

Blynk apps. By using this feature, users can update the current reading once 

they open the Blynk apps. The interval of next reading has been set to 2 

seconds due to simulation purpose. 

 

If the soil moisture is more than 75%, the data will be sent again to cloud 

platform and the value will be recoded. But when the soil moisture is not more 

than 75%, water pump actuator will start running. To detect faulty in water 
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pump, the system has been set where if the water pump has started running 

for 30 minutes and the soil moisture percentage is not increased, a notification 

will be sent to the user to notify the user to check if there is any faulty in water 

pump actuator. Meanwhile for temperature, if the surrounding temperature in 

greenhouse is above 30 degrees Celsius, the DC fan will turn on to ventilate 

the greenhouse. And if the temperature still did not drop after 30 minutes of 

ventilation, a notification will be sent to the user to notify the user to check 

on the DC motor fan in the greenhouse. 

 

 
Figure 6: Flowchart of IoT Based Greenhouse 

 

The notification to users is designed and would appear as depicted in       

Figure 7 and Figure 8, it consists of three conditions of messages, a) “Check 

your Pump”, b)” Check your Fan”, c) “Check your Fan and Pump” in case of 

any faulty conditions. This notification will pop up when there is no threshold 

value drop in the second reading.  
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Figure 7: Blynk apps structure 

 

 

 

 

 

When temperature 

high 

When soil moisture 

low 

When temperature 

high and soil moisture 

low 

 

Figure 8: Notification via Blynk app 

 

Thingspeak website is used, and 3 fields has been created indicate 3 reading 

which is humidity, temperature and moisture data. Thingspeak is connected 

to Blynk via Webhook features. Due to limitation of the website where 

Thingspeak can read only 1 data in one time, Thingspeak will read single data 

and update the data every 15 seconds. To analyze the data in offline mode, 

Thingspeak can be analyse by export csv file for the Microsoft excel or 

analyse in MATLAB software. Figure 9 shows the data collections of the 

three input parameters taking from the sensors in real-time. 
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Figure 9: Thingspeak data collections 

 

Novelty and 

uniqueness 

 

 
 

The mini greenhouse is designed to help the user maintain their plant inside 

the greenhouse. The design is considered unique in a conventional way where 

user can automatically water their plant and maintain their soil moisture and 

surrounding temperature in the greenhouse as set by certain thresholds. The 

greenhouse is equipped with sensor that can calculate the soil moisture level 

and the temperature in the greenhouse. Another uniqueness of this project is 

that although user is not notified with the data through notification, the data 

can still be monitored through a cloud platform where the data can also be 

converted into Microsoft Excel format, or it can also be viewed from an app 

called Blynk using the gauge meter feature. Blynk software is also used to 

send faulty notification of the system to the user. 

Benefit to mankind 

 
 

 
 

IoT technologies in a greenhouse provides benefits to growing plants using 

“anytime and anywhere” concept. Monitoring, controlling, and tracking in a 

greenhouse requires high precision since the cultivation taking place in a 

controlled environment. Deployment of IoT technologies in greenhouses 

have minimized the human resources, optimize resources (water, fertilizer 

etc.), increase yield and provides direct link between farmers to customers. 

IoT Based mini greenhouse for smart agriculture helps to improve the 

traditional irrigation system in a more innovative way by taking into 

consideration the current (in real time) weather and soil conditions. Irrigation 

is only done when its necessary based on the above parameters. This will help 

the farmers to reduce irrigation cost and optimize water resources. 

Potential 

commercialization    

 

The potential for this idea to be realized and commercialized is high due to 

the current pandemic situation where it is very easy to be infected by covid-

19. So, by using this device, user doesn’t need to tend to their crops frequently 
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and monitor from afar. Other than the use for agricultural industry, it can also 

be used inside house for personal use as people nowadays stays indoor most 

of the time, some people have started doing their own mini farm inside their 

house, so this device also is applicable for this sort of situation. The process 

of making this device is not that complicated since the components needed to 

be assembled in order to make this device are already in the market, by buying 

those components in a large amount, the price might even be cheaper. 
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Abstract 
 Online learning has seen a significant growth, particularly in year 2020 where 

education institutions across the world were forced to shut down due to 

COVID-19. The lack of proper supervision during online exams has provided 

student the opportunity to cheat easily under the radar. While institutions have 

devised different approaches in countering cheating during online exams, 

most of these approaches are rather ineffective or cumbersome. In online 

proctored exams, a remote human proctor observes and monitors students 

visually and acoustically via student’s webcam. Human proctors are labor-

intensive and costly. Moreover, the divided attention of a human proctor 

while monitoring a large group of students can compromise the accuracy of 

proctoring. Introducing ProctorEx, a web application that enables education 

institutions to conduct online exams that is automatically proctored in real-

time using face recognition and other detection algorithms. During an online 

exam, the system monitors students’ browser activity and camera and 

performs the following actions in real-time: Face Detection, Gaze Tracking, 

Head Pose Estimation, and Browser Monitoring.  Whenever suspicious 

movement or activity is detected, ProctorEx immediately flags the activity to 

the instructor conducting the exam. This serves as a viable, scalable, and cost-

effective solution to reducing the chances of cheating going undetected and 

provides a means for instructors to monitor a large group of students at once 

during an online exam.   
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Keywords 
 

Web application, face detection, online learning 

Product description ProctorEx is web application developed using HTML, CSS, and JavaScript 

for its front end and Python for its back end. ProctorEx enables instructors to 

easily create and distribute online exams and for students to sit for those 

exams through the application itself. To create an exam using ProctorEx, 

instructors must create an account and login. Once instructors have created 

an exam using the application, they may distribute the exams to their students 

through the exam PIN generated by ProctorEx. To take an exam in ProctorEx, 

students simply enter the exam PIN distributed by their instructors. The core 

feature of ProctorEx is its automated proctoring functionality. During an 

online exam, ProctorEx monitors students’ browser activity and detects when 

student switches browser or tab. It also acquires student’s webcam video 

frames from frontend web browser and sends them to the backend server for 

processing. From there, the faces in frames are detected using deep neural 

network and faces detected are counted to alert instructors when there is more 

than one person present or when student moves away from the computer 

(camera). The frames are also processed to detect and calculate students’ iris 

and head position to detect when they are looking away from the computer 

screen. When any of these activities are detected, the application immediately 

alerts the instructor.   
 

Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots

/Graphs and etc. 
    
 

Homepage: 

 

Creating Exam (Instructor): 
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Conducting Exam (Instructor): 

 

Joining Exam (Student): 
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Vizualization of what happens behind the scenes during an exam at 

student’s side: 
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Novelty  and 

uniqueness 

 

  
 

Unlike existing products on the market which requires lengthy registration, 

scheduling, installation, and verification procedures, ProctorEx prioritize 

simplicity by enabling its users to conduct online exams instantaneously in a 

simple and hassle-free manner. The most prominent aspect of ProctorEx is its 

online proctoring feature automated by computer vision. While products with 

similar mechanism do exist in the market, they often require a professional 

human proctor to oversee the activities flagged by computer vision. 

Moreover, instructor may only review the report generated along with stored 

video recordings of students taking the exam after the exams. The is not only 

a costly, lengthy, and time-consuming process, but also invasive to students’ 

privacy. On the other hand, ProctorEx immediately alerts the instructors when 

suspicious behavior is detected, allowing them to take immediate action as 

required. No additional human proctors are needed to act as an intermediary 

between the system and instructor, and no video recordings are required.  

 

Benefit to mankind 
  
 

 
 

Online learning and online examination are not only convenient, flexible, and 

incredibly cost-effective, it is eco-friendly as it can significantly reduce the 

negative environmental impacts that comes from transportation and paper 

waste.  Unfortunately, the high prevalence of academic dishonesty during 

online exams is causing academic leaders and employers to second guess the 

effectiveness of online education, hence stunting its growth and credibility. 

The development and implementation of an effective and scalable proctoring 

solution like ProctorEx can facilitate the growth of online learning by 

eliminating or reducing the prevalence of cheating during online exams. 
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Potential 

commercialization    
  
 

 
 

Online learning is experiencing a steady growth over the past decade. The 

outbreak of COVID-19 only catalyzed its growth, with educational 

institutions across the world forced to shut down, transforming online 

learning from a convenient option to a necessity during this period. As a 

result, the demand of an effective online proctoring solution like ProctorEx is 

at all-time high. Moreover, compared to other proctoring solutions on the 

market, ProctorEx is incredibly simple to implement and use, requiring no 

lengthy registration processes or installation to use. Additionally, it is very 

cost-effective as it does not require human proctors. Hence, ProctorEx has the 

potential to stand out amongst its competitors in the market. 
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Abstract 

 

 

This project provides a retrospective study of the ITAM process including IT 

device management in enterprises that supported by multiple researchers and 

highlight the usage of chatbot voice assistant in improving user experience 

and better interaction with the user. SMEs did not utilise appropriate 

technology tools to manage their company’s devices such as workstations, 

laptops, headsets, and other hardware equipment. Most of them are using 

traditional tools like Spreadsheet or QuickBooks to manage their digital 

device manually which alternatively increases the burden of administration 

with highly error-prone that impacts their productivity and data accuracy. 

Therefore, Smart Track is the right system infrastructure could facilitate the 

administration process of managing the IT devices while enhancing 

efficiency by keeping track of the data in real-time with a barcode scanner 

and the implementation of chatbot voice assistant to serve as a FAQ helpdesk 

which improves the user experience in supporting the users to manage digital 

device information and keeping the device inventory up-to-date with the least 

effort. A concise and clear explanation of the project background and the 

technical implementation of the DMS with Intelligent Voice Assistant is 
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documented in this report. In addition, the system architecture and 

requirements validation with testing results will be explained thoroughly too. 

Keywords 

 

 

Chatbot, Voice Assist, Web based  

Product description 

 

 

Smart Track is a web application that designed for the company to keep track 

of the company devices with the Chloe voice assistant. By implementing the 

DMS, the management will simplify the process of managing the device and 

increase their productivity in tracking the devices by using the barcode 

scanner and proper asset management system which will record every 

movement of the device. Besides, the Chloe IVA helps the user to find the 

device information immediately instead of searching one by one from the list. 

The voice bot also intended to replace the traditional FAQ which is long and 

hard to get the particular answer. 

Hence, the advantages will be time saving, save cost and helps the 

management to make sanity decision. In addition, the management could 

export the devices information and device application request list from the 

system according to the year. As there is cost center to collect monthly 

expenses for that department such as device charge, device repairing fees, and 

so forth, the export list that stated the total number of devices for that 

particular department would be able to makes the account clear at one click.   

 

 

 

Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots

/Graphs and etc. 

 

 

 
Novelty  and 

uniqueness 
 

 

• Ease organizational behaviour in device tracking and request 

management with a barcode scanner. 

• Chatbot Speech recognition& speech synthesis technology to replace 

traditional FAQ page or search function 

• Provide alternative way for employee to make IT service Request 

Benefit to mankind 

 
• Provide an alternative way for the user to input new device 

information with a barcode scanner that eliminates manual entering 
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for device serial number and model number which directly minimize 

the cost of human error  

• Provide a streamlined operation for the company to manage their IT 

devices efficiently with appropriate functions to keep track of the 

device as well as provide a graphical summary to aid the manager to 

make a viable purchase decision and identify “ghost” asset  

• Provide interactive AI voice bot to enhance the user experience in 

completing their daily task including provide easy navigation, find 

facts and helpdesk support  

• Provide communication channel for employees from each department 

to request devices services to improve work efficiency 

 

Potential 

commercialization    

 
 

 

 

Smart Track is suitable for the company used especially for large organization 

or SME which is expanding their team but without a proper system to manage 

the company IT devices. The target user could be organization in banking, e-

commerce, hospital and school. Hence, it can be direct sell to the companies 

with subscribing for the yearly maintenance at a price.  
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Abstract 

 
 

 

The washroom occupancy tracking and hygiene monitoring system – 

Woccupancy, is a blend of Internet of things, data analytics and a mobile 

application that addresses the displeasing reality of long queues and numerous 

visits to the shared/public washroom due to them turning out to be occupied. 

Passive-Infrared (PIR) sensors are used to detect the occupancy of washroom 

cubicles and a NodeMCU ESP8266 is used to process the data and communicate 

with the cloud database. Moreover, Real-time analytics are used to monitoring 

the traffic of washroom usage to determine the hygiene level of each washroom 

cubicles. The mobile application is developed using the Flutter framework and 

dart programming language catering for both Android and iOS users. The main 
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purpose of the application allows washroom users to view the occupancy and 

hygiene status of a particular washroom cubicle remotely. Washroom cleaners 

are deployed more effectively to washrooms that require more cleaning. The 

actual Woccupancy prototype was installed with the PIR sensors and the 

microprocessor with only two cubicles to demonstrate the occupancy and traffic 

of the cubicles. The Woccupancy prototype has great potential and capability 

to be implemented in real life washrooms shall provide tremendously useful 

information on washroom hygiene, especially amidst the COVID-19 

pandemic. 

Keywords 
 

Internet of Things, Mobile Application, Intelligent Software 

 

Product description 

 
. 

 

Woccupancy is a mobile application developed for both Android and iOS 

operating systems. Google Firebase cloud database is used to store data. The 

Woccupancy prototype is approximately 30cm3, consisting of two 

washroom cubicles built using cardboard and are equipped with two Passive 

Infrared sensors and a microprocessor interconnected with each other using 

jumper wires. The IoT components are powered by a charging adapter. 
 

Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots

/Graphs and etc. 
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Novelty  and 

uniqueness 
 

 

Woccupancy has its uniqueness especially in terms of the blend of 

technologies used to develop it. Compared to existing washroom tracking 

applications, Woccupancy focuses more on specific and accurate washroom 

insights such as its location, occupancy and hygiene status using IoT, and data 

driven techniques. Moreover, installing Woccupancy hardware in washrooms 

does not require much expertise and are easily maintainable. Furthermore, 

Sensors and other required components are of low cost. 

 

Benefit to mankind 
 

 
 

Woccupancy focuses on delivering a revolutionised and pleasant washroom 

experience for washroom users. With the current Covid-19 pandemic, 

hygiene is considered primordial. Woccupancy provides an effective solution 

in maintaining hygiene in shared washrooms. The innovation can be applied 

in several business sectors. These include shopping malls, airports, 

universities, stadiums, hospitals, transport hubs such as train stations, and 

other high-footfall areas. Woccupancy can not only improve lives in 

developed countries, but also in countries that are in the global south where 

toilet sanitation is a major concern. 

 

Potential 

commercialization    

 
 

 
 

Woccupancy can be provided as a SaaS (Software as a Service) on a monthly 

or yearly subscription basis to businesses such as shopping complexes, 

universities, hospitals as it add value to their services. Customers are more 

likely to recommend or revisit a certain place where they had a good 

washroom experience. 
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Abstract 

 

 

The covid-19 pandemic has resulted in a huge demand for sanitizing devices. 

Disinfection devices today are using either ultraviolet (UV) emission or 

disinfectant sprayers which could be detrimental to human health. UV-C 

emission with wavelengths of 200 nm to 280 nm has been widely used for 

disinfection purposes but prolonged exposure will cause acute effects such as 

temporary eye and skin damage. Disinfectant sprayer which can release fog, 

mist, and vapor possesses a risk to the respiratory system when inhaled in a 

closed area. Eventually, it is challenging to disinfect small items such as keys, 

watches, and cell phones since those items required to have close contact with 

the disinfectant and UV emission. Next, dust contamination also limits the 

disinfection efficiency when using UV-C LEDs. Therefore, a mini DIS-BOX 

is invented to overcome the limitations of the current disinfection devices. 

DIS-BOX is a disinfection device equipped with 9 units of UV-C LEDs and 

an 80-mm x 80-mm x 25-mm PC fan to conduct a double-disinfection by 

using UV emission and disinfection gas. UV-C LED emits UV emission to 

the exposed surface while the PC fan circulates the disinfection gas and 

removing dust contamination on the surfaces of small objects. All the parts 
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required to build a DIS-BOX can be obtained easily from the local electronic 

parts supplier which makes it easy to repair and expandable functionalities 

when necessary. The Mini-box was designed by using ‘SOLIDWORKS’ 

computer-aided-design (CAD) software. CFD simulation was conducted by 

using ‘SOLIDWORKS Flow Simulation’ module to study the air pressure 

and velocity inside the DIS-BOX at PC fan rotation of 2000, 2500, and 3000 

rpm.  The results show an increase in the air pressure and velocity as the 

rotation of the fan increased to 3000 rpm, which indicated better flow 

retention and distribution at higher fan rotation. Therefore, DIS-BOX has 

great potential and capability to support market needs for thorough 

disinfection via UV-C LEDs and internal disinfectant gas circulation.  
 

Keywords 

 
 

 

Disinfection, UV-C LED, Sanitizing gas, Portable, Lightweight, Low-cost 

 

Product description 

 
 

DIS-BOX is constructed with a circular container as a base with a unit of 80-

mm x 80-mm x 25-mm PC fan, 9-units of UV-C LEDs, 4 wooden support 

blocks and 4-units rubber stands. The zonal view, exploded view and the 

critical dimensions are as shown in Figure 1, 2 and 3. Figure 1 shows the 

component assembly of the DIS-BOX where the LEDs are at the top attached 

to the lid while the PC fan is located at the bottom of the container with 4 

pieces of wood to support the fan. Figure 2 shows the critical dimensions and 

Figure 3 shows the exploded view for all the components contributed to the 

DIS-BOX and a sanitizing gas input at the side of the container.  

  
Figure 1. Zonal View of the DIS-BOX Assembly 
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Figure 2: Critical Dimensions of DIS-BOX 

  
Figure 3: Exploded View of the Mini-Box 
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Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots

/Graphs and etc. 
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Novelty and 

uniqueness 

 

 
 

Issues with other disinfection 

devices 

Advantages of DIS-BOX 

Box type UV disinfection device: 

- Disinfection only to UV 

emission exposed area 

Standing type UV disinfection 

device: 

- Not suitable for small item 

disinfection 

- Big and bulky 

Hand-held UV disinfection device:  

- Close exposure to the UV 

emission  

Disinfectant Sprayer: 

- Disinfectant chemicals will 

release into the air which is 

harmful to the human 

respiratory system 

- Using dual disinfection 

method which combines 

UV-C emission and 

disinfectant gases in a 

confined container with a 

PC fan to circulate the gas 

for optimum disinfection.  

- No close contact with the 

consumer 

- Disinfectant gas does not 

release directly into the air  

- Suitable for small item  

- The components can be 

obtained easily at a cheaper 

price.  

- Light weight design 

  

Benefit to mankind 

 
 

 
 

DIS-BOX provides a comprehensive disinfection solution to ensure the daily 

use of gadgets and items received thorough disinfection via UV emission and 

disinfectant gas without needing the consumer to have close contact with 

those harmful elements. The parts can be obtained easily which provides it an 

expandable functionality and easy to repair feature. The DIS-BOX can be 

powered with a power bank and makes it easy to carry when traveling to 

different places.  

Potential 

commercialization    

 
 

 
 

The concept of using a container makes the product can be easily 

manufactured by using the plastic injection mold technique, which offers 

different sizes, spaces, and colors based on the market demand. The simple 

mold design also reduced the risk of potential warpage and uneven cooling 

upon packing and cooling processes. The usage of relatively cost-effective 

PC fan and UV-C LEDs could help to save up the components cost and 

increasing the product profit margins. The simple design makes it easy to 

conduct any repair and replacement of the components when necessary to 

reduce the losses due to product failure.  

Table 1: Estimated Price of a DIS-BOX 

Items  Unit Price (RM) Unit(s) Sub-Total (RM) 

Container  8.00 1 8.00 

UVC LED 3.65 9 32.85 

PC Fan  5.00 1 5.00 

Wooden block  2.00 4 8.00 

Rubber stand (4 units/set) 7.00 1 7.00 

Mesh stainless wire gauze 5.00 1 5.00 

Mini Funnel  1.00 1 1.00 

Miscellaneous  10.00 1 10.00 

  Total 76.85 
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Note: The price did not consider the labor cost, transportation, 

administrative fees and other charges.  
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TAJUK PROJEK: 
VEGAN ROSEMALLOWS ICE CREAM 

 

Kategori 

. 

 

 A 
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B 

Universiti 

C 

Ahli Akademik 

D 

Industri 

 √   

Tempatan Antarabangsa 

√  

Ahli Kumpulan 

Projek 

 
 

 

Jessica Anak Mong1, Muhammad Naseem Bin Ainie2, Nurennani Binti 

Abdullah3, Gwendolyn Hao Mawoh4, Eviaranjalyn Venny Anak Imbak5. 

 
 

Gabungan 
 

1Hospitaliti Seni Kulinari, Kolej Vokasional Bintulu, Sarawak, Malaysia 

 
 

E-mel  
1naseem.acm18@gmail.com, 2nurennani@gmail.com, 
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Surat Menyurat Jessica Anak Mong 

Jabatan Hospitaliti, 
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KM12, Jalan Tanjung Kidurong, 

97000 Bintulu, Sarawak, Malaysia. 

Tel:+013-9540899 , Fax:+086-253136 
 

Abstrak Kajian ini bertujuan untuk menghasilkan sebuah produk inovasi makanan 

yang berasaskan Bunga Raya. Produk makanan vegetarian telah banyak 

dikomersilkan di pasaran sungguhpun demikian, penghasilan produk 

vegetarian yang berasaskan manisan ataupun pencuci mulut masih lagi 

minimum. Oleh sebab itu, kajian ini dijalankan supaya produk makanan 

vegetarian dapat divariasikan dan juga sumber makanan bagi golongan 

vegetarian dapat dipelbagaikan bukan sahaja daripada sayuran dan buah-

buahan malahan, daripada sumber bunga juga. Vegan Rosemallows Ice 

Cream yang dihasilkan mengandungi kandungan gula dan lemak yang 

minimum serta 100% bebas kandungan tenusu. Perisa Bunga Raya 

diketengahkan di dalam Vegan Rosemallows Ice Cream kerana sifat anti 

bakteria pada ekstrak bunga tersebut sering digunakan oleh masyarakat 

tempatan. Kami telah membuat penambahbaikan dari segi warna dan rasa 

pada Vegan Rosemallows Ice Cream dengan menggunakan Bunga Roselle. 
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Selain memberi warna dan rasa baru kepada Vegan Rosemallows Ice Cream 

ini, ia juga dapat memberikan nilai pemakanan dan perubatan yang tinggi. 

 

Kata Kunci 
 

 

Rosemellows, Roselle, Vegan, Lactose Intolerance, Ice Cream 

Deskripsi Produk 

 
. 

 

Aiskrim yang dihasilkan mengetengahkan Bunga Raya dan Bunga Roselle 

sebagai asas perisanya. Yang mana, kedua-duanya ianya mempunyai sifat 

perawatan. Selain itu, aiskrim ini adalah 100% bebas kandungan tenusu 

manakala pemanis yang digunakan untuk produk aiskrim ini ialah gula stevia 

sebagai alternatif untuk menambah rasa manis dalam aiskrim tanpa perlu 

meningkatkan kandungan kalori.  

 

Gambar/ Gambar 

Rajah Skema/ 

Carta Alir 

/Tangkapan 

skrin/Graf dan 

lain-lain 
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ii)  Pembangunan Produk  

 

Formulasi 1 

Permasalahan yang timbul dalam daripada formulasi pertama ini ialah tekstur 

sangat kasar dan akan melebur dengan cepat apabila didedahkan pada suhu 

bilik. 

Formulasi 2 

• 200g kacang gajus  

• 450g air 

• 42.5g minyak zaitun  

• 2g serbuk bunga raya 

• 15 nos kelopak Bunga Raya 

• 17 titis stevia 

Fomulasi ke-2 gagal kerana hasil percubaan tersebut menjadikan aiskrim 

bertekstur kasar dan sangat keras dan juga tidak menyerlahkan rasa Bunga 

Raya. 

Formulasi 3 

• 200g kacang gajus 

• 450g air 

• 85g minyak zaitun 

• 100 ml air + 3g agar-agar 

• 20 titis stevia 

• 15 nos kelopak bunga raya 

• 5g serbuk bunga raya 

• 200g kacang badam 

• 100ml air 

• 28.3g minyak zaitun 

• 5g bunga raya 

• 15 nos kelopak Bunga 

Raya 

• 5 titis stevia 
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Pada formulasi ke-3, aiskrim yang dihasilkan masih tidak mempunyai 

konsistensi yang lembut bahkan ianya sangat keras dan mempunyai warna 

yang kurang menarik. 

Formulasi 4  

•     700 ml susu kacang kuda 

•     200 ml air + 6g agar-agar 

•     100 ml air + 21.3g tepung   

       jagung 

•     14g shortening 

•     42.5g minyak Bunga Raya 

•     20 titis stevia 

Pengkaji mengubah penggunaan susu gajus kepada susu kacang kuda pada 

formulasi ke-4, namun ianya masih menghasilkan aiskrim yang keras dan rasa 

yang kurang enak. 

Formulasi 5 

•         450g air 

•         21.3g tepung jagung 

•         15 titik stevia 

•         7g shortening 

•         7.5g minyak Bunga Matahari 

•         34.2g ovalette 

•         5g garam 

Permasalahan yang dihadapi pada formulasi ke-5 ini ialah tekstur aiskrim 

masih keras dan ianya terlalu manis apabila dimakan.  
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Formulasi 6 

• 250g kacang gajus 

• 450g air 

• 14.2g tepung jagung 

• 20 titis stevia 

• 38.7g minyak Bunga   

             Matahari 

• 34.2g ovalette 

• 0.7g tepung gandum 

•      3.6g serbuk Bunga Raya 

•      0.5g garam laut 

Formulasi ke-6 membuahkan hasil yang sangat baik. Tekstur aiskrim sangat 

licin dan lembut serta mempunyai rasa yang seimbang dan enak. Ini 

merupakan formulasi yang muktamad bagi produk Vegan Rosemallows Ice 

Cream. 

 

Kebaharuan & 

Keunikan 

 
.  

 
 

Vegan Rosemallows Ice Cream diperbuat daripada bahan yang bebas tenusu 

dan rendah kandungan lemak. Menawarkan perisa baru dan khasiat tersendiri 

daripada Bunga Raya dan Bunga Roselle. Vegan Rosemallows Ice Cream 

merupakan sebuah produk yang sihat dari segi kandungannya berbanding 

produk aiskrim yang biasa kerana gula yang digunakan adalah gula stevia. 

 

 

Kebaikan kepada 

Manusia 

 
 

 

 
 

Inovasi produk Vegan Rosemallows Ice Cream ini menghasilkan alternatif 

baru penghasilan dessert sihat yang sesuai untuk golongan Vegetarian, 

pesakit diabetes dan lactose intolerance. Keunikan rasa dan khasiat yang 

tersendiri aiskrim daripada Bunga Raya dan Bunga Roselle ini memberikan 

pengalaman rasa dessert yang baru kepada penggemar-penggemar aiskrim. 

 

Potensi 

Pengkomersialan    

 
. 

 

 
 

Keunikan dan khasiat yang tersendiri aiskrim daripada Bunga Raya dan 

Bunga Roselle menyebabkan orang ramai ingin mencubanya sekaligus 

meningkatkan permintaan terhadap produk tersebut. Selain itu, produk baru 

ini juga akan meningkatkan aliran pendapatan baru dan memperluaskan lagi  

pasaran produk yang berasaskan Bunga Raya dan Bunga Roselle seperti Jus 

Bunga Raya, Jem Bunga Raya, Crackers Bunga Raya dan sebagainya. 
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NUXPROVA: 

Development of Nut-based Allergen Test Kit 
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Abstract 

 

The detection kit named NUXPROVA is designed to detect the presence of 

nut-based allergen in food. The kit comprises a capped glass tube with a test 

strip and dry salt (buffer) inside it. One test strip has three sections that are 

labelled to indicate three different types of nuts namely peanut, hazelnut and 

walnut. Each section on the test strip has two lines that represent control and 

test. The NUXPROVA design is based on the immune response of 

immunoglobulin in detecting the allergic reaction in food. The main 

uniqueness of NUXPROVA is its simpleness with guided instruction that 

enables a user-friendly operation with no electricity consumption. 

NUXPROVA is rapid, accessible and portable. The NUXPROVA kit is 

designed to help people in preventing the unwanted allergic reactions 

towards these three types of nuts: peanut, hazelnut and walnut. The 

NUXPROVA kit has great potential in assisting individuals who are lacking 

the knowledge about nut allergen, an ingredient that may be present in food.  

Keywords 
 
 

Nut, Allergen, Immunoglobulin, Nanoparticles 
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Product description 

 
 

 

 

NUXPROVA consists of a capped glass clear tube which is made from 

amber borosilicate glass which contains a dry salt (buffer) and a covered test 

strip that is attached to the inner surface of the cap. The dimension area of 

the tube is  D20 x H60  while the test strip is L40 x W5 x H1 in millimeters. 

Two indicator lines are on the tube where the bottom food indicator line 

indicates the adequate amount of food sample being tested while the top 

water indicator line indicates the appropriate amount of water to be added 

(Figure 1). One test strip contains 3 sections that are labelled sequentially to 

indicate 3 types of nuts (peanut, hazelnut and walnut) as test lines with their 

respective control lines.  
 

 

Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots/

Graphs and etc. 

 
 

 

 

The NUXPROVA kit comprises a capped glass tube with a test strip and dry 

salt (buffer) inside it (Figure 1a). The dimension area of the tube is  D20 x 

H60  while the test strip is L40 x W5 x H1 in millimeters. 

 

One test strip has 3 test lines namely peanut (p), hazelnut (h) and walnut (w) 

with the respective control lines (Figure 1b). 

 
 

Figure 1. The NUXPROVA kit contains a glass tube and a test strip.   
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The description of the detection mechanism in the NUXPROVA kit. The 

design is based on the immune response of immunoglobulin in detecting the 

allergic reaction in food. 

 
 

Figure 2. The detection mechanism in the NUXPROVA kit. 
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The flow-chart of the step-by-step instruction on how to use the 

NUXPROVA kit   

 

Step 1: The glass tube is uncapped. Water and food sample are prepared.  

 
Step 2: A portion of food is added into the clear glass tube until it reaches 

the food indicator line. Water is then added into the tube until it reaches the 

water indicator line. The content inside the tube is known as the food mixture 

solution. 
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Step 3: Shake the tube for 5 min to ensure the proper mixture of the dry salt 

(buffer) inside the tube. Once everything is mixed, the test strip is dipped 

into the tube and ensures the bottom of the test strip is dipped into the food 

mixture solution.   

 
Step 4: Wait for 10 min until all the three-labelled sections on the test strip 

are pre-wet with the mixture solution.  

 

Step 5: Observe the positive/negative result by looking at the test strip. The 

strip contains three different types of nuts namely peanut (p), hazelnut (h) 

and walnut (w). 

 

(i) Positive result : Decolorized red bands on the test strip indicate the 

presence of nut allergen. 

 
                          ↑                   (p)    (h)   (w)           (cp) (ch) (cw)     

       water indicator line                  test line                  control line  

            

(ii) Negative result : No color change and red bands appear on the test strip 

indicates absence of nut allergen. 

 
                          ↑                (p)    (h)    (w)          (cp) (ch) (cw) 

        water indicator line                  test line                  control line 

 

                

 

Novelty  and 

uniqueness 
 

 

NUXPROVA's main uniqueness lies in its simpleness and user-friendly 

operation through guided instruction. The operation has no electricity 

consumption, gives rapid and specific results, and the kit is assembled in one 

bottle to ease the burden of carrying several test parts. Minimal reagents are 

required. This makes the NUXPROVA kit portable and convenient to use 

while travelling. 
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Benefit to mankind 
 

 

 
 

 

NUXPROVA is a portable and rapid test kit that involves minimal use of 

reagent to examine the presence of 3 types of nuts commonly found in food 

that cause allergy (peanut, hazelnut and walnut) intended for individuals with 

these nut allergies upon food consumption as the allergic reaction caused by 

these nuts are severe: rashes, hives, difficulty of breathing including 

wheezing, or the worst allergic response, anaphylaxis. Therefore, 

NUXPROVA provides preliminary information on the allergenicity to avoid 

unwanted allergic reactions from the food, especially when travelling, and 

the results enable non-scientific users to understand.  

 

Potential 

commercialization    

 
 

 

The NUXPROVA kit is a hassle-free allergen detection kit that allows the 

users who are lacking awareness on what sort of nuts are present in their food 

to view the results qualitatively without any need of laboratory equipment. 

Just a colour change that needs to be observed. It is a light-weight tube and 

easy to carry when travelling. It has significant potential to be marketed as 

an over-the-counter allergen test kit to the users. No scientific background 

and understanding are required to use this kit. A simple instruction is 

provided together with the kit. An innovative kit like NUXPROVA which is 

very specific with its mechanism can lead to a worry free and pleasant dining 

experience for the users. 
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Abstract 

Recording the poisoning occurrence is an essential step in toxicovigilance. 

However, current poison reporting systems had some limitations, mainly not 

localised towards Malaysian cases. myToxChat had been developed in this 

study to report the poisoning cases, specifically in paracetamol overdose. This 

system incorporates (1) poisoning data entry using Chatbot, (2) poisoning 

database report using an analytical dashboard, and (3) professional support 

tool with Malaysian National Poison Centre. This system is currently under 

Technology Readiness Level 7; technology demonstration. Evaluations 

findings had shown that health professionals in public hospitals have high 

satisfaction and intention to use myToxChat. The potential partners towards 

the commercialisation of the product are the digital health industries. It is 

expected that myToxChat will impact healthcare cost reduction, quick and 

reliable medical information, and indirectly provide an environmentally 

friendly digital healthcare option. 

Keywords toxicology, reporting system, health professional 

Product description 

Malaysian Toxicology Chatbot or myToxChat is an individualised mobile 

application for poisoning management. This app aims to guide health 

professionals in reporting poisoning cases and assessing the poisoning risk. 

Social collaboration features such as Whatsapp, Facebook, Twitter, email, 

and telephone service are integrated. These features allow health 

professionals to communicate with the National Poison Centre for further 

recommendations. With one-time login, health professionals can visualise 

their cases in the form of a graphical dashboard. Due to the hectic work 
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environments in the hospital, a chatbot as a virtual assistant has been 

implemented in the app. The Chatbot is deployed as site guidance. The 

chatbot implementation includes dialogue management modules to monitor 

the conversion process and chatbot knowledge base for user input response. 

Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots

/Graphs and etc. 

 
Figure 1: Case reporting using Chatbot 

 
Figure 2: Case summary with risk identifications 
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Figure 3: Analytical dashboard 

 
Figure 4: social support tool 

Novelty and 

uniqueness 

Based on comparisons studies with existing products, the developed 

myToxChat has the novelty and uniqueness in terms of: 

 Identification of poisoning risk 

 Chatbot 

 Graphical dashboard 

 Social collaboration for communication and consultation 

Benefit to mankind 

The developed myToxChat provides several benefits such as: 

 Environmental: An environmentally friendly option for digital 

healthcare. 

 Economy: A reduction in healthcare cost. 

 Community: A quick and reliable medical information for poisoning 

cases 

Potential 

commercialisation 

The developed myToxChat will be potentially commercialised with digital 

health industries. Two initial discussions had been arranged with (1)  

Health4uSoulutions Sdn Bhd-BookDoc, and (2) Remedi Innovations Sdn 

Bhd 
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Abstract 

 

 

A shelf is a piece of hardware that is often used in everyday life, it is a piece 

of hardware used to store or display an object. Electronic workshops also, use 

this hardware for the purpose of storing electronic components in the 

workshop it is known as component racks. This developed project is known 

as the Voice Control Component Box(VCCB) and the purpose for which it 

was created is to speed up the search for electronic components. A study was 

conducted on a project called Home Control Automation designed by 

Mohamed S. Musbah to identify ways to use voice control technology on the 

project to be developed. This project designed by Mohamed S. Musbah serves 

to control home automation using a microphone specially created for the 

project. This Voice Control Component Box project has several important 

components in it including the Arduino Nano which serves to store the 

programming of this project, Bluetooth Module HC-06 which allows voice 
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control and PCB circuit which works to hold all component legs. Among the 

studies conducted on this project are stability tests, normal voltage tests, 

functionality tests and endurance tests. Based on the observations and data 

obtained from the tests that have been conducted, it is found that the 

developed project can function as desired and meet all safety requirements. 

This Voice Control Component Box project will make component finding 

much faster especially in laboratory for student or lecturer. It also can be use 

at any lab, store and shop that need use of components box. 

Keywords voice component box, bluetooth voice control, arduino voice. 

Product description 
 

VCCB is a 3x3 voice controlled component box. It can place 9 components 

in 9 different component storage. It powered by 5V DC that can be found at 

any DC 5V charger. VCCB need to connect to the smartphone via Bluetooth 

using Arduino Bluetooth Voice Controller apps. When it connects to the 

smartphone, user can searching component that been program in VCCB and 

it will flashing LED on component box that the component been placed. 
 

Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots

/Graphs and etc. 

 

 

 

Voice Controlled Component Box (VCCB) Design 
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3D Printed Component Box 

 
 

Hardware and Software Testing 

 
 

Project Assemble 
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Voice Controlled Component Box (VCCB) 

 

 
 

Novelty  and 

uniqueness 

 
 

This project uses technology that is easy to use by all consumer. It was made 

from plastic by 3d printer. The technology used to operate this project is a 

smartphone that almost everyone has it and the application is already 

available on the Playstore for Android. The project also has no impact on the 

environment. This project suitable to use for replacing old component box 

that make user hard to find specific component. 

 

Benefit to mankind 

 
 

 
 

There are many benefits user can get from this project especially for student 

or lecturer who want to find specific component from this component box at 

laboratory. The component that been search by this project will easily find by 

LED flashing that show the correct location of the component. Time of 

searching component will be short and make no stress to the user. 

 

Potential 

commercialization    
 

 
 

The commercial target of this project is electronic laboratory that use the old 

manual component box which keep a lot of component for practical lessons. 

Although the old manual component box had label for each box, it will take 

more time to find some component.  With this project, it will make all 

component more organize and time for searching the component will be short 

and easy.  
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Abstract 

 

 

Smart Building Structure merupakan sebuah inovasi yang dapat membantu 

pensyarah untuk meningkatkan kemahiran pelajar dalam mentafsir struktur 

bangunan yang tersembunyi dan menggunakan istilah yang betul dalam 

Bahasa Melayu dan Bahasa Inggeris. Inovasi ini menerapkan kaedah 

pembelajaran berpusatkan murid dan menerapkan aktiviti berbentuk 

penerokaan serta menggabungkan elemen pembelajaran Visual, Auditori, 

dan Kinestatik (V.A.K) serta mengaplikasikan konsep Augmented Reality 

(AR) yang dapat membantu pelajar untuk membayangkan secara visual 

lukisan penuh, lukisan struktur dan lukisan tetulang dengan jelas. Kajian ini 

dijalankan ke atas 10 orang pelajar kelas 1 Diploma Vokasional Malaysia 

bagi Program Teknologi Pembinaan di Kolej Vokasional Melaka Tengah 

yang terdiri daripada 5 orang pelajar lelaki dan 5 orang pelajar perempuan. 

Data dalam kajian ini dikumpul menggunakan kaedah pemerhatian, 

semakan dokumen, temu bual, serta ujian diagnostik yang dianalisis secara 

deskriptif. Hasil dapatan kajian menunjukkan aktiviti yang dilaksanakan 

dapat membantu pensyarah menambah baik amalan pengajaran dan 

pembelajaran dari aspek merancang, melaksanakan aktiviti, membuat 

penilaian dan merefleksi tanpa mengubah isi kandungan serta kemahiran 

yang perlu dikuasi oleh pelajar. Kajian ini juga dapat membantu pensyarah 

memahami proses pelaksanaan kajian tindakan secara keseluruhannya. 
 

Keywords 

 
 

 

Smart Building Structure, Lukisan Struktur, Lukisan Tetulang,  

Augmented Reality 
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Product description 

 
 

 

Inovasi ini menggunakan konsep gabungan tiga lukisan 3D sama saiz iaitu 

lukisan sebenar, lukisan struktur dan lukisan tetulang yang akan membantu 

pelajar untuk membandingkan lukisan yang tersembunyi di dalam bangunan 

dengan jelas. Selain itu inovasi ini juga dilengkapi latihan yang terdiri 

daripada kad suai padan dan Augmented Reality sebagai pengukuhan kepada 

pelajar.Reka bentuknya pula bersifat mesra pengguna,mudah alih dan 

senang untuk di bawa ke mana-mana. Dengan erti kata lain inovasi ini 

bukan sahaja memudahkan guru-guru mengajar di dalam kelas tetapi juga 

sangat sesuai digunakan oleh pelajar untuk pembelajaran kendiri di rumah 

atau dimana-mana sahaja. 
 

Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots

/Graphs and etc. 

 

 

 

a) Langkah-Langkah penghasilan Smart Building Structure 

 

 
1.Memotong Mounting 

Board saiz A4 

 

 

 
 

 

2.Mencantumkan Mounting 

Board saiz A4 

 

 

 

 

3.Menampal sticker glossy 

paper A4 yang telah dicetak 

pada muka hadapan. 

 

 

4.Menampal sticker glossy 

paper A4  dan memotong slot 

perkataan muka surat pertama. 

 

 
 

5.Menampal sticker glossy 

paper A4 dan memotong slot 

perkataan muka surat ke-2. 

 

 

6.Menampal sticker glossy 

paper A4 dan membuat kad 

perkataan muka surat ke-3. 

 

 

7.Menampal sticker glossy 

paper A4 dan membuat kad 

suai padan muka surat  

ke-4. 

 

 

 

8.Melukis model 3D bangunan 

menggunakan perisian 

sketchUp 2016 

 

 

 

9.Menghasilkan Augmented 

reality menggunakan perisian 

Vuforia dan Unity 
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b) Langkah-langkah penggunaan Smart Building Structure 

 

a. Aktiviti 1 (Mentafsir) 

 

Aktiviti 1 dilaksanakan agar pelajar dapat membandingkan ketiga-tiga 

lukisan penuh, lukisan struktur dan lukisan tetulang, untuk mereka ketahui 

kedudukan sebenar komponen struktur bangunan yang tersembunyi. Pelajar 

diberi masa selama 10 minit untuk menentukan kedudukan sebenar 

komponen yang tersembunyi di dalam bangunan dan dilaksanakan secara 

kaedah koperatif. 

 

 
 

Rajah 3: Paparan muka hadapan, Paparan  muka surat satu (Lukisan Penuh), 

               Paparan Muka surat kedua (Lukisan Struktur) dan Paparan muka 

               surat ketiga (Lukisan Tetulang). 

 

 

b.Aktiviti 2 (Mengingat) 

Aktiviti 2 dilaksanakan untuk melatih pelajar untuk mengingat nama 

komponen struktur bangunan dalam Bahasa Melayu dan Bahasa Inggeris. 

Pelajar diminta untuk menyelesaikan kad suai padan dan menulis jawapan 

yang betul seperti rajah 4. 

 

 
 

Rajah 4: Aktiviti Suai Padan Kad dan Menulis Istilah Struktur Bangunan 
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c.Aktiviti 3 (Pengukuhan) 

Aktiviti 3 dilaksanakan untuk memberi gambaran jelas kepada pelajar 

tentang bentuk dan kedudukan komponen bangunan yang tersembunyi. 

Aktiviti ini memerlukan pelajar mengimbas menggunakan Augmented 

Reality (AR) seperti rajah 5. 

 

 

 

 
 

Rajah 5: Mengimbas Augmented Reality bagi Bangunan Penuh, Struktur 

dan Tetulang 
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Novelty  and 

uniqueness 

 

 
 

 

- Telah mendaftar di MyIPO 

- MyIPO Hak Cipta LY2021000063 

- Produk pertama di Malaysia 
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Benefit to mankind 
 

 
 

 

Kelebihan Smart Building Structure adalah seperti berikut: 

 

a) Sebuah alat bantu mengajar 2 dalam 1 yang dapat membantu pelajar 

untuk  menentukan kedudukan struktur bangunan yang tersembunyi 

dan menulis istilah struktur bangunan dengan betul dalam Bahasa 

Malaysia dan Bahasa Inggeris  

 

b) Ciri-ciri Hands On Activity, PAK 21, Pembelajaran Berasaskan 

STEM, Pembelajaran Kooperatif dan menerapkan elemen Visual, 

Auditori dan Kinestatik (VAK). Elemen-elemen yang diketengahkan 

memperkukuh dan memperkayakan pengetahuan pelajar semasa 

mengikuti sesi pengajaran dan pembelajaran di dalam kelas atau 

semasa pembelajaran kendiri. 

 

c) Penggunaan bahan-bahan berkos rendah dan mudah untuk 

dihasilkan. 

 

d) Mempunyai elemen pembelajaran kendiri, Iaitu produk ini juga 

dilengkapi QR kod untuk melihat video cara penggunaan SMART 

BUILDING STRUCTURE sendiri oleh pelajar. 

 

e) Memudahkan pensyarah teknologi pembinaan untuk mengajar 

struktur bangunan seterusnya memberi pemahaman yang jelas 

kepada pelajar sebelum mereka mengajar tajuk seterusnya dengan 

mudah. 

 

Potential 

commercialization    
 

 
 

 

Potensi Inovasi untuk disebarluaskan: 

 

a) Pensyarah Teknologi Pembinaan di Kolej Vokasional Malaysia 

b) Guru MPAV di sekolah Menengah 

c) Guru Sekolah Teknik (Mata pelajaran Kejuruteraan Awam) 

d) Universiti yang menawarkan kursus kejuruteraan awam 

e) Institusi Luar Negara 
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Abstract 

 

 

Multiple antennas have been introduced in 5G system to provide high speed 

signal transmission in multiple users’ environment. However, the existing 

parameter is increasing the power ratio at the transmitter system. Thus, the 

block coding technique is implemented to increase the efficiency and reduce 

the power ratio. The most common block coding technique for wireless 

communication is Asymmetric Arithmetic Coding (AAC) technique. The 

AAC is founded to reduce the power ratio and further improve the signal 

diversity. Recently, for the application of 5G, the AAC was enhanced by 

adding the number of symbol and improved the peak of average power ratio 

(PAPR). It is called the Enhancement Asymmetric Arithmetic Coding 

(EAAC) technique. The EAAC contributes to the lower value of PAPR. With 

the suitable EAAC as the block coding technique, the transmitter is said to 

support the system, when it is converted to the hardware part. The element of 

power ratio is calculated by using Equation (1). 
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Equation (1) 

Where, is the peak signal power and is the average 

signal power. 

Keywords 
 

 

PAPR, EAAC, 5G, MIMO, OFDM 

 

Product description 

 
 

 

 
The diagram illustrates the wireless system with multiple antennas at the transmitter 

and at the receiver. As input has coded into STFBC, the EAAC as block coding, is 

implemented to reduce the power ratio, (PAPR) at the transmitter part. The 

transmitter transmits the signals in multipath to improve the speed of the signal 

transmission. 

 

Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots

/Graphs and etc. 

 

 

The received signal, in a transmission process is shown as, 𝑌_𝑛 (𝑘)  for 𝑘^𝑡ℎ  

sub carriers are shown in the equation below. 

 
Where, 𝑋_𝑚 (𝑘),_(𝑚,𝑛) (𝑘) 𝑆_(𝑚,𝑛) (0)𝑎𝑛𝑑 𝑍_𝑛 (𝑘) are the transmitted 

signal, channel impulse response, desired 𝑘^(𝑡ℎ )component and complex 

Gaussian thermal noise, respectively. 

 

It is shown that the EAAC technique is outperform in achieving better PAPR 

improvement.  
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Novelty and 

uniqueness 
 

The system has a specific block coding technique, which is EAAC with 

multiple antennas is compared to normal block coding system, that offers 

higher PAPR and reduce the performance of the wireless communication 

system. 

 

Benefit to mankind 

 
 

 
 

EAAC is the chosen block coding technique in wireless communication with 

multiple antennas system. It provides a reduction method in measuring the 

PAPR value during the transmission process. It has huge potential in 

supporting 5G system in signal transmission process. It also helps the users 

in retrieving signal with less power. 
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Potential 

commercialization    

 
 

 

 

1)The need of a constant exchange messages and information is fueling the 

market demand, globally. 

2)Growing network of the wireless data services 

3)Device to device connections increased with rapid speed in the country 
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Abstract 

 

 

The Principal's Innovation leadership model was created particularly to assist 

Malaysian school principals in leading school innovation. The absence of 

principle innovation leadership models to guide principals in leading 

innovation is the main inspiration for this innovation. The development of 

this model has gone through several phases. The first phase involves a 

systematic review of the literature in identifying relevant theories. 

Transformational Leadership theory by Bass and Avolio (2004), 

Ambidextrous Leadership Theory (2011), Swart Innovation Leader 

Competency Model (2013), Leader Competency Profile Model (2012), and 

Gliddon Innovation Leader Competency Model (2006) are all related to 

innovation leadership, according to the results of the systematic literature 

review. A total of eight initial dimensions are proposed, namely Creative 

Behaviour, Ideal Influence, Effective Communication, Guidance and 

Empowerment, Technical Skills, Entrepreneurship, Opening Behaviour and 

Closing Behaviour. Next, in the second phase, the model goes through a 

validation process by experts in management and education. In the last phase, 

an actual study was conducted on 478 teachers in evaluating 32 school 

principals. Data analysis was performed using SEM AMOS version 24. The 

study's findings showed that Principals' Innovation Leadership could be 

measured through five dimensions, namely Creative Behaviour, Effective 
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Communication, Technical Skills, Opening Behaviour and Closing 

Behaviour. The developed model also meets the required Fit Indices values 

with RMSEA = 0.079, CFI = 0.967, TLI = 0.960 and Chisq/df = 4.019. This 

model also went through regression analysis toward innovation culture in 

secondary schools in Sabah, Malaysia. The result showed that the developed 

model substantially influences the school innovation culture (β=0.68, 

p<0.05). This model can significantly improve the principals' effective 

leadership to encourage teachers' innovation culture in schools and improve 

the quality of education in Malaysia. 
 

Keywords 

 
 

Principals' Innovation leadership, innovation leadership model, innovation 

culture, school reform  

Product description 

 
 

The Principal's Innovation Leadership was developed using Systematic 

Literature Reviews. This model consisted of five constructs: creative 

behaviours, effective communication, technical skills, open and closed 

behaviours. Creative behaviours construct consisted of four items: critical 

assumption, a different perspective, different angle and new ways to do 

things. The second construct, effective communication, consisted of 

optimism about the future, eagerness to achieve innovation goals and 

confidence to achieve the innovation goals. Next, the third construct of 

technical skills required the principals to contribute to innovation using their 

skills, identify innovative and commercialised ideas, and analyse the return 

of the commercialisation process. The fourth construct is open behaviours 

which require the principals to control goals achievement, set up a routine, 

emphasise that routine needs to be followed and followed the original plan. 

The final construct, the closing behaviours, needs the principals to generate 

creative ideas, give freedom, and continuously improve the existing 

condition. There are 18 items used to measure the five constructs. 
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Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots

/Graphs and etc. 

 

 

The model development approach is divided into three major phases: 

 

1st Phase: Systematic Literature Reviews 

The systematic literature reviews phase was carried out using four major 

databases: Scopus, Springer, Emerald, and Google Scholar. A total of 860 

records were identified, as showed in Figure 1. Then, detailed screening and 

analysis yielded 62 final pieces of literature to determine the constructs and 

items needed in this development. Eight constructs and 58 items emerged 

from this process.  

 

 

 
Figure 1. Systematic Literature Reviews Result 

 

2nd Phase: Expert Validation and Exploratory Factor Analysis 

Six experts in educational management and statistical analysis validated the 

items and constructs that emerged from the systematic literature reviews. The 

item content validity index (I-CVI) ranged from 0.50 to 1.00, and Scale 

Content Validity Index (S-CVI) at 0.88 to 1.00. Next, the final 57 items and 

eight constructs were distributed to 105 teachers randomly for exploratory 

factor analysis (EFA). Results showed that only five constructs emerged from 

the population studied, with total variance explained at 69.504%. 
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Table 1. Exploratory Factor Analysis Result 

 
 

All these items and constructs then went through the reliability analysis, 

which showed that higher Cronbach Alpha values were achieved. 

 

Table 2. Internal Reliability Analysis Result.  

 
 

3rd Phase: Confirmatory Factor Analysis and Regression Analysis 

towards Innovation Culture in school's context. 

In the final stage, this model needs to go through Confirmatory Factor 

Analysis to fulfil the requirement for model development indices. This 

process involved 478 teachers selected randomly in 32 secondary schools. 

Analysis performed using SEM AMOS version 24. Results showed that five 

constructs and 18 items were confirmed in this model.  
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Figure 2. Confirmatory Analysis Result 

 

This model also meets the requirement needed for model fit, as shown in 

Table 3. The model went through the convergent and discriminant analysis, 

which showed high reliability ranged from 0.760 to 0.875 (Average Variance 

Extracted) and 0.927 to 0.965 (Construct reliability).  

 

Table 3. Model Fit Indices  

 
 

Next, the developed model was tested to measure innovation culture in the 

schools studied. The result showed that the developed model substantially 

influences the school innovation culture (β=0.68, p<0.05). It's indicated that 

the Principal Innovation Leadership Model influenced the innovation culture 

at the schools at 68%. Regression analysis was also performed between these 

two variables, and it showed that when Principal innovation Leadership 

increased by one unit of standard deviation, the innovation culture increased 

by 0.83. Both results showed that the Principal's Innovation Leadership 

developed through this innovation substantially impacted school innovation 

culture. 
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Novelty  and 

uniqueness 

 

 
 

This model was the first principal innovation leadership model explicitly 

created for the educational setting. It can measure a principal's innovation 

leadership based on five elements and 18 items. Furthermore, the newly 

designed questionnaire may be easily administered manually or electronically 

for data gathering. It saved time and cost for the replication of this study. 

 

Benefit to mankind 

 

 
 

This invention has a significant impact in establishing that no single 

leadership theory can effectively lead innovation. Given the variety of types, 

phases, levels, and degrees of radicalism associated with innovation, it 

necessitates a multidimensional leadership paradigm. Furthermore, other 

researchers may replicate the study using this methodology for use in their 

nations. 

 

Potential 

commercialisation    

 
 

 
 

Principals and school administrators may utilise the dimension defined in this 

model to encourage and transform their school's innovativeness. 

Additionally, it can serve as a reference for the Ministry of Education to 

develop training modules for school administrators and principals. This 

model is applicable globally, not only to school principals but also to other 

innovation leaders. 
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Abstract 

 

 

 

This model was designed to measure the effectiveness of the Trust School Program 

(TSSP) in all Trust Schools in Malaysia.  The absence of a reliable and validated 

measurement model to assess the quality of the Trust School Program in Malaysia 

is the main inspiration for this invention. This model had gone through two phases 

of validation. In phase one, seven educational management experts were enlisted to 

verify the model. Then, this model was administered to 100 Trust School teachers 

in Perak and Terengganu in the second phase. Data were analysed using IBM SPSS. 

The analysis has confirmed four main dimensions through the Exploratory Factor 

Analysis: leadership, teaching and learning, pupils’ achievement and performance, 

and community involvement. The result showed that this model has high validity 

and reliability values, making it a potential standard measurement model to assess 

the quality of The Trust School Program in Malaysia. School administrators may 

utilise this model to measure the effectiveness of this program in their school and 

improvise their organisational strategies. Furthermore, it may be used as a reference 

for the MOE to re-evaluate the overall relevance of this program. 

 
 

Keywords Trust School Program, effectiveness, quality, validity, reliability 

 

281

mailto:1zilaaosman@gmail.com,
mailto:dgrafidah@gmail.com
mailto:sharifah.ppdkp@gmail.com


 International Invention, Innovation, & Design Expo 
(INoDEx2021)  

 

 

Product 

description 

 
. 

 

 

This model has four dimensions: leadership, teaching and learning, pupils’ 

achievement and performance, and community involvement. Dimension leadership 

contain seven items, teaching and learning with 10 items, pupils’ achievement and 

performance with eight items, and community involvement with five items. 
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Novelty  and 

uniqueness 
 

This model is the first validated model used to measure the quality of the Trust 

School Program (TSP)  in Malaysia.  

Benefit to 

mankind 

 
 

 

To ensure the objectives of TSP are accomplished, the effectiveness of this program 

must be measured. Till date, there is no model used to measure the effectiveness of 

this program as a whole. Therefore, this model will serve as a  measurement tool  

that benefits all parties involved in this program.  

 

Potential 

commercialisa

tion    

 
 

 

School administrators may utilise this model to measure the level of effectiveness 

of TSP in their schools in order to improve their administrative strategies to 

transform their schools progressively. Besides, the findings obtained from this 

model will provide the Ministry of Education and local education officials with 

realistic input of Trust Schools’ performance status. On that account, all parties 

involved with this program can focus on the betterment of this program. School 

administrators, local education officials and the Malaysian Ministry of Education 

can use this instrument.This model also can be utilised in nations that have a similar 

program like this. 
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Abstract 

 

 

Inquiry-Based Reciprocal Reading Module was developed to provide 

Malaysian ESL educators with appropriate reading comprehension lessons to 

enhance the reading comprehension skills Malaysian Form Four ESL 

learners. With systematic guidance through embedded ADDIE instructional 

framework in Design and Development Research (DDR), and close reference 

to the Standard-Based English Language Curriculum for Secondary Schools 

(SBELC), this module weaved four reciprocal teaching strategies: predicting, 

clarifying, questioning and summarizing, into five cycles of inquiry-based 

reading: engagement, exploration, explanation, elaboration and evaluation. 

The module development process was carried out in three phases. The first 

phase, needs analysis phase that identified the needs of Form Four ESL 

learners through their self-perceived use of reading comprehension strategies 

and justification from their ESL educators fueled the second phase of the 

module namely the design and development phase. In the second phase, prior 

to the validation of the module, systematic literature review was conducted 

to identify characteristics of effective reading comprehension interventions. 

The module validation took into consideration the views and decisions of 

seven experts on the overall design of the reading lessons, teaching notes, 

worksheets and self-assessments. Achieving 0.89 content validity coefficient, 

this module went through the last phase which was carried out as an actual 

implementation of the module through quasi-experimental pretest-posttest 

group design that involved 84 ESL learners. Their reading performance were 

analyzed using the pretest and posttest mean scores. The main findings 

indicated that the posttest mean scores of the Form Four ESL learners who 

285

mailto:1elainepdting@gmail.com


 International Invention, Innovation, & Design Expo 
(INoDEx2021)  

 

were exposed to the newly-developed module was significantly higher as 

compared to the ESL learners who were exposed to the traditional method 

with t (82) = 9.71, p > .05, d = 0.52, indicating medium effect size. It was also 

found out that this module also resulted in the ESL learners’ change of 

perceptions regarding reading comprehension. Designed to complement and 

ease the implementation of reading comprehension instruction and with good 

content validity as well as three recent publications, this module allows the 

educators and learners to scaffold and construct meaning in a classroom 

setting through modelling, think-aloud and discussion. It also serves as an 

authentic well-presented reading supplementary module which features well-

thought strategies and activities to enhance learners’ reading comprehension.  

 

Keywords 

 
 

reading comprehension, module, reciprocal teaching, inquiry-based reading, 

secondary school ESL learners 

Product description 

 
 

Inquiry-Based Reciprocal Reading Module contains eight units, each of 

which includes strategies and activities based on the four themes in the 

reading syllabus in SBELC: (i) People and Culture, (ii) Health and 

Environment, (iii) Science and Technology, (iv) Consumerism and Financial 

Awareness. Suggested reading activities in this module provide the content 

for language use in adherence to the four domains in SBELC: Personal, 

Public, Educational and Occupational. The four types of reading passages 

included in this module are narrative, descriptive, expository and 

argumentative. Therefore, this module is suitable for ESL learners working 

at Common European Framework of Reference (CEFR) level A1 and A2 

(Basic User) towards B1 and B2 (Independent User). They will benefit from 

this module as cognitive and metacognitive reading activities in this module 

will guide them on the strategies that efficient and fluent readers use to 

comprehend different types of texts.  
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The cover 

 

 
 

Unit overview 
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Sample lesson plan 

 

 

 

Sample teaching notes 
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Sample worksheets 

 

 
 

 

Sample Self-Assessment 
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Novelty and 

uniqueness 

 

 
 

Inquiry-Based Reciprocal Reading Module weaves reciprocal teaching 

strategies into BSCS 5E model as its basic guiding principle. This module 

integrates four reading comprehension strategies: predicting, clarifying, 

questioning and summarizing into the inquiry-based reading classrooms that 

incorporates five stages of learning cycle: engagement, exploration, 

explanation, elaboration and evaluation. The powerful combination of these 

duo could be a sovereign remedy to poor comprehension skills. 
 

The inclusion of reciprocal teaching strategies regulates metacognitive 

knowledge of reading strategies. Reciprocal teaching, though extremely 

effective, has little agreement as to how it should be delivered. The sequence 

adopted in this module starts with predicting, clarifying, questioning and ends 

with summarizing. Moreover, modelling and scaffolding are provided in the 

first two strategies; predicting and clarifying. As learners advance to 

questioning and summarizing, gradual release of responsibility and 

collaboration are enhanced.  

 

 

Benefit to mankind 

 
 

 
 

Inquiry-Based Reciprocal Reading Module contributes to the body of 

knowledge through the employment of the meticulous steps in creating a 

module content that adheres to the curriculum specification and the learners’ 

needs. The vast content of reading texts is parallel with the CEFR levels 

stipulated in the curriculum, hence, facilitated their learning. The elaborated 

and illustrated details in the module served as a guideline for future 

researchers to develop a similar module on reading strategies and reading 

activities.   

 

This module provides a complete guide on activities utilizing the merging of 

reciprocal teaching strategies into the five learning phases of inquiry-based 

reading classrooms, with the main aims as to allow learners to engage more 

actively with texts, reflect on their reading with greater understanding, take 

part and offer their opinions with greater confidence and think more critically 

about what they read. It is hoped that the combination of this powerful duo 

into reading intervention might produce encouraging and positive results.  

 

Potential 

commercialization    

 
 

 
 

This module incorporates the merging of reciprocal teaching strategies and 

5E model for the purpose of comprehension-fostering and comprehension-

monitoring activities in classroom resulted in the disclosure of reading 

outcomes and perceptual change in the ESL students. This module could 

therefore assist the teachers in gaining some insights on how to retain 

learners’ attentiveness in reading comprehension classrooms. The teachers 

then can strategize and make informed decisions on the appropriate 

instructional strategies to be practiced during their reading comprehension 

lessons. 
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Abstract 

 

This is an interactive first aid App that uses the image recognition 

technology, human-computer interaction system and the AI system to 

analyse the condition of the casualty and provide appropriate pre-arrival 

instructions for the bystander to follow. According to a study commissioned 

by the British Red Cross and conducted by the University of Manchester, it 

is found that up to 59% of deaths from injury may have been prevented if 

first aid was given before the emergency services arrived. It is also found 

that first aid was only provided in half of all cases despite bystander being at 

the scene of accident. The common barriers to applying life saving skills are 

lack of knowledges and necessary first aid skills, fear of doing harm, and 

lack of confidence. High accessibility and applicability are the biggest 

strength of this app. Under the help of AI system, the dispatching time will 

greatly be reduced and misinterpretation of the situation of the casualty can 

be avoided. The quality of the first aid treatment will greatly be improved 

and number of preventable deaths from trauma can be reduced. The most 

significant impact of this App is that more bystanders will be encouraged 

and be confident to provide first aid at the scene. In terms of the outcome of 

the casualty, this App can enhance the survival rate of the casualties for 

various emergencies and reduce the number of preventable and potentially 

preventable deaths as well as the handicapped rate. However, this App does 

not have commercialization prospect due to its nature is to save human 

lives, which should be treated equally for everyone. 

Keywords 

 
 

First aid, Pre-arrival instructions, Artificial intelligence, Image Recognition 

System, Human-Computer interaction. 
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Product description 

 
 

This first aid AI app can analyze the casualty in terms of type of injuries and 

emergency and give corresponding pre-arrival instructions for the 

bystanders to follow. This App is equipped with image recognition 

technology and a human-computer interaction system. In an emergency, the 

bystanders can simply open the App (with internet connection) and face the 

phone camera to the casualties, the system will start capturing live-video 

recording and analyze the situation. The App will also ask the user some 

simple questions with multiple choices regarding the emergency, the callers 

can respond in voice form or button form. After analyzing the situation, the 

App will provide appropriate pre-arrival instructions for the bystanders to 

follow. The App will instruct the users to follow the step-by-step procedure 

for first aid intervention through simple animations and pictures on the 

screen. For example, in handling bleeding casualties, the App will instruct 

the users to apply tourniquet technique to stop uncontrolled bleeding. In 

cases where the casualties are in shock or unconscious, the App will instruct 

the users to put the casualties into recovery position to allow a smooth 

breathing by opening the airway. This App will continuously monitor the 

situation of the casualty (worser/better) to ensure that the most appropriate 

first aid treatment is always attended to the casualty, until the arrival of the 

ambulance. The App acts like a dispatcher, but the pre-arrival instructions 

are given in both voice form and visual form on the screen. Not only that, 

but the App will also locate the caller and provide an option for the caller to 

call for an ambulance when necessary. 
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Novelty  and 

uniqueness 

 

 
 

1) High accessibility and applicability  

Any smartphone with internet connection can have this App to get 

the most appropriate first aid instruction, and its applicability not 

limited by the number of dispatchers, meaning that it can cater for 

the need of infinite number of emergency calling. Besides, this app 

can be translated into the other languages. This means that the local 

government in the world can save the cost of training and 

employment of more dispatcher. 

 

2) Reduce dispatching time and avoid the misinterpretation of the 

situation of casualty 

Some callers are not familiar with the locations where the 

emergency happened, and they might not know how to describe the 

emergency situations precisely. Getting these two pieces of 

information from the callers takes time, especially the caller 

becoming so panic that they could not respond to questions asked by 

the dispatchers. With the GPS built-in in the smartphone, this App 

can easily locate the casualty, which greatly reduce the time taken, 

especially when the bystander is not familiar with the surrounding 

streets or areas. This would prevent the ambulance from arriving at 

the wrong address, too. Misinterpretation of information that are 

common in emergency calls can be minimized also because the 

information gathered will not solely depend on the bystander only, 

but from the pictures, videos as well. For example, when the caller 

uses the word 'sitting', the dispatcher misinterprets this information 

as if the casualty is alive and has enough muscle tonus to sit. 

Besides, from the pictures or videos, the type of emergency and 

injured body part as well as the age of the casualty can be 

determined directly in seconds. All these information is very useful 

in quick determination of the emergency level. 

 

3) Improve the quality of the first aid treatment. 

After the situation of the casualty is analyzed, this App will give 

step-by-step first aid procedures in both visual and audio form to 

ensure that the bystander can have better understanding of the 

procedure. Previous studies show that: with the assistance of video 

clips, the lay persons are reported to have significant improvement 

in providing basic life support and they experienced a noticeable 

reduction of emotional stress in the simulated emergency, compared 

to only verbal instructions. For instance, with visual aid, the App 

users can carry out CPR in a more accurate posture, hand position 

and compression rate and hence improving the quality of CPR.  

 

4) Reduce the time taken for the identification for agonal breathing 

In the current EMD system, the dispatcher’s awareness towards the 

situation is solely based on the information provided by the caller. 
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Hence the caller’s awareness and interpretation of the scene is 

crucial for early identification and treatment of the casualty, which 

depends on how obvious the casualty needs help, especially in the 

case of out-of-hospital cardiac arrest (OHCA). For example, in up to 

half of the cardiac arrest cases, the casualties will have respirations  

during the first minutes after collapse, which is called agonal 

breathing. It is not a true breathing but a sign that a person is near 

death. This, however, can lead a bystander to give an incorrect 

answer to a dispatcher's inquiry about whether a casualty is 

breathing hence delays the initiation of early CPR. There are also 

cases where unresponsive persons who are not in cardiac arrest also 

breathe abnormally. To recognize the actual condition of the 

casualty, the emergency dispatchers often need to ask more 

questions, which in turn delays the CPR. This App is equipped with 

the cardiac arrest AI system developed by Washington researchers 

that can identify the breathing patterns of agonal breathing in 97% of 

the time, in less than 10 seconds. This greatly reduce the time taken 

for the identification of cardiac arrest hence it increases chances of 

survival for cardiac arrest cases by earlier initiation of CPR. 

Furthermore, the time taken, and accuracy of the system might be 

further enhanced by making use of the visual data of the casualties 

because agonal breathing has its unique face expression as well. 

 

5) Reduce the number of preventable deaths from trauma 

Previous studies have reported highly variable trauma preventable 

death rates from 6.7% to 61.6%. Besides, there is an estimated 40% 

of Road Traffic Accident deaths are due to uncontrolled bleeding. It 

is the main cause of preventable death from trauma. However, 

without visual contact, the dispatcher is almost impossible to instruct 

the callers to apply tourniquet to the casualties. With visual aid from 

this App, tourniquet and the other bleeding control measures for 

trauma cases which are hard to instruct without visual can now be 

attended. Previous data have shown that laypersons can learn and 

perform tourniquet placement quickly and even suboptimal 

tourniquet App may improve outcomes when compared to no 

intervention. 

 

6) Continuous monitoring of the situation of the casualty 

This App can continuously monitor and analyze the situation of the 

casualty through the live video recording. In case the situation of the 

casualty worsens, the App will immediately instruct for the 

appropriate first aid intervention. This is something that cannot be 

achieved by real emergency dispatchers. 

 

7) User friendly 

The existing first aid App in the market provide long written 
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instructions, which take time for users to get the information needed, 

which is unacceptable when real emergency happened. Comparing 

to this AI App, which take only seconds to analyze the casualty and 

provide appropriate first aid steps, the time saved is of great 

importance for the urgent need of the user. 

 

8) Future potential 

This App has the potential to be integrated into the dispatch centers, 

clinics, and hospitals with the cooperation from the local 

governments to further improve the outcomes of the casualty. 

Besides, more functions such as importing the database of registered 

phone numbers of trained volunteers and summoning them in 

emergency can be achieved with government’s cooperation. Not 

only that, since this App uses the smartphone’s camera to conduct 

analysis, it has the potential to cooperate with Google as part of the 

functions of Google Lens, to further promote the use of this lives 

saving App. 

 

Benefit to mankind 

 
 

 
 

1) Encourage more bystanders at the scene to provide first aid 

The main barriers of not providing first aid which are lack of first 

aid knowledge and confidence, fear of causing harm can be solved 

with this App. Since the App provide clear step-by-step instructions 

along with visual aids, they would not be afraid to make a mistake 

and cause harm to the casualties. Even though an untrained people 

that has zero first aid knowledge can quickly learn and provide basic 

lifesaving first aid techniques with the App. 

 

2) Enhance the survival rate of casualties for various emergencies, 

and reduce the number of preventable and potentially 

preventable deaths 

Identification of the emergency type that take long communications 

and pre-arrival instructions that are difficult to be provided via 

verbal communication in traditional emergency calls can be solved. 

With the App, cardiac arrest cases can be identified earlier hence 

increasing the chance of survival. Trauma deaths from uncontrolled 

bleeding can also be avoided because tourniquet applications that are 

hard to be instructed in verbal communications can be accomplished 

with the visual aid of this App. 

 

3) Improve the outcomes of the emergencies 

The early identification of the emergency and first aid intervention 

will have a series of benefits to the casualties, this includes: reduce 

the probability of becoming handicapped due to delay of treatment, 

shorten recovery and hospitalization period, reduce the pain 

experienced by the casualties and avoid unnecessary travel to the 

hospital. Financial and human costs can be saved as well. 
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4) Reduce the misuse of medical resources such as ambulance 

service and emergency medical dispatch system 

Since this App provide live-video streaming of the casualties, the 

appropriateness of dispatching an ambulance can be determined 

from the visual data, hence reducing the misuse of ambulance 

service. Besides, since the appropriateness of ambulance is partially 

due to the personal definitions and experiences of an emergency of 

the callers, this increase the workload of dispatch centers, and at 

times, the dispatchers are reported busy on the other line. With this 

App, the callers will have an alternative way to call for emergency 

medical services and receive instructions from the App when an 

ambulance is not needed. This will improve the work quality of 

emergency dispatchers since they can focus on the real emergency 

that needed an ambulance. 

Potential 

commercialization    

 
 

 
 

Unfortunately, this AI App do not possess the ability to make profit for 

three main reasons:  

1) The nature of this App is to save lives and minimize handicapped of 

the casualty. When it comes to human lives, everyone shall be 

treated fairly and there is no point that only the one who are able to 

afford the price of this App can receive the appropriate first aid 

instructions.  

2) This App is most probably used by the bystander, and not the injured 

person itself, meaning that this App is most probably being used to 

save the other people’s lives. Persuading people to buy an App to be 

prepared to help the others is not that easy. 

3) Advertisement shall not occur in this App because it will distract the 

bystander when performing first aid help. 
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Abstract 

 

 

Autonomous vehicles have become one of the key solutions to overcome 

adverse traffic conditions in most of the countries. This upcoming 

technology is aimed to decrease traffic congestion and road accidents in 

developing countries, such as Malaysia. Recently, Malaysian 7th Prime 

Minister has stated in the National Automotive Policy 2020 that one of the 

major focuses in this policy will be the digital industrial transformation 

from 2020 to 2030 in automotive industries. This policy will enable the 

automotive industries to focus more on development and deployment of 

Level 3 and Level 4 autonomous vehicles in Malaysia. However, a proper 

safety testing platform with integrated driver-in-the-loop (DiL) is required 

to achieve this policy. The purpose of this platform is to evaluate the 

performance of the Level 3 autonomous vehicle that adapts to Malaysian 

roads and traffic environments as well as to minimize road accidents. The 

Driver-in-the-Loop (DiL) is used basically to investigate the human-

machine-interface for safety testing of autonomous vehicle using driving 

simulator. The DiL is used as the study the human response while driving in 
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simulated environment which represents actual road traffic conditions and 

as an approach to take control the Level 3 autonomous vehicle during 

critical driving conditions. Hence, a safety testing platform framework for 

autonomous vehicle using DIL for simulated Malaysian environment is 

developed in this project. The performance of the autonomous vehicle will 

be evaluated based on safety assessment criteria to minimize the road 

accidents. Besides, the platform can be used to supervise autonomous 

vehicles that developed from other countries to adapt with Malaysian roads 

and traffic scenarios. The proposed solution could be one of the new 

breakthroughs for automotive industries in Malaysia to encourage more 

autonomous vehicle to be deployed in Malaysia. The safety testing platform 

could provide supports for the local agency such as Malaysian Road Safety 

and Research (MIROS) to conduct the safety testing evaluation virtually 

before on-road deployment of autonomous vehicle in Malaysia. This will 

create huge impact to socio-economic about human driving behaviors and 

investigate their driving pattern which leads to road accidents and used it as 

the benchmark to enhance performance of autonomous vehicle for 

Malaysian environment. This project has high chance for commercialization 

for automotive industries who currently looking forward for new research 

area such as Connected and Autonomous Vehicles. 
 

Keywords 
 

Driver-in-the-loop, Virtual Safety Testing, Autonomous Vehicle, urban 

environment, Malaysian road and traffic environment 
 

Product description 
 

The testing of autonomous vehicle in Malaysia is field testing based which 

brings high cost and safety risks. To provide a solution, this project focuses 

on interfacing driver-in-the-loop system with the vehicle dynamic and 

environment model, developing the advanced driving assistance system 

(ADAS) as plug-in model in vehicle driving simulator as well as 

investigating the driver-in-the-loop performance using vehicle driving 

simulator based on various driving scenarios. The software used in this 

project are IPG CarMaker and MATLAB. Two Malaysia-based vehicle 

models and five environment models based on five different locations in 

Malaysia were developed. Three Advanced driver-assistance systems 

(ADAS) controller was used as plug-ins into the simulation testing. Then, 

twelve different test cases focusing on ADAS such as Automated 

Emergency Braking (AEB), Adaptive Cruise Control and Lane Keeping 

Assisted System were developed, and test case automation was also part of 

the research for this project. In order to accommodate the automated driving 

scenarios, a driving platform was then built and integrated into IPG 

CarMaker, the driving platform consists of a test rig with total weight of 

35kg, with dimension such 100cm length, width of 53cm and height of 

50cm. The driving platform is integrated with Logitech gear shifter, pedals 

and steering kit. The special features of this for this project is the system 

integration of the hardware components from Logitech with IPG CarMaker 

driving simulation software by establishing Application Programming 

Interface (API) using Phyton as the interface medium. Through this 
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interface, the driver responses can be recorded and applied in the driving 

simulator during critical driving conditions. Other special features for this 

project are the virtual test case development based on the actual driving 

scenario happens in Klang Valley area, which is highly congested with 

traffic conditions. 
 

Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots

/Graphs and etc. 

 

 

 
Figure 1. System architecture for safety testing of Level 3 autonomous vehicle with driving inputs 

 

                     
                      Figure 2. Driver-in-the-loop interface with IPG CarMaker 

 

Simulation Test Cases in IPG CarMaker using ADAS and DiL 
 

           
     Figure 3: Test Case 1 – Pedestrians Crossing                   Figure 4: Test Case 2 - Two-Wheeler 1 

 

           
        Figure 5: Test Case 3 - Construction Site                          Figure 6: Test Case 4 - Bus Stop 

 

 
Logitech steering 

and pedal 

Logitech gear 
shifter 
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Virtual simulation testing results for Test Cases 1, 2 and 3: 

 

 
(i)                             (ii)                                    (iii) 

Figure 7: Test Case 1 – (i) Distance to Crossing vs Time for Driving with ADAS 

Controllers (ii) Velocity vs Time for Driving with ADAS Controllers and DiL Driving (iii) 

Distance to Crossing vs Time for Driving with ADAS Controllers and DiL Driving 

 

 
(i)                                                      (ii) 

 
 (iii) 

Figure 8: Test Case 2 – (i) Distance to Motorcycle vs Time for Driving with ADAS 

Controllers (ii) Distance to Motorcycle vs Time for DiL Driving (iii) Velocity vs Time for 

Driving with ADAS Controllers and DiL Driving 

 

     
(i)                                                     (ii) 

Figure 9: Test Case 3 – (i) Steering Angle vs Time for Autonomous Vehicle (ii) Steering 

Angle vs Time for DiL Drivers 
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Novelty and 

uniqueness 

 
 

The uniqueness of this developed product is the ability to integrate with 

human response during driving conditions in 3D scenarios based on the 

Malaysian road network. Other than that, this product also able to generate 

the traffic flow model based on Malaysian traffic conditions which is used 

for the virtual simulation testing. The developed environment models are 

selected based on Malaysian road and traffic network mainly for testing 

Level 3 autonomous vehicle. In order to evaluate various test cases in a 

shorter period time, test case automation has been established for simulation 

testing based on various driving and traffic conditions based on actual 

scenarios in Malaysia. This will enhance testing capacity of the Level 3 

autonomous vehicle in very effective way without increasing cost and 

testing period. There are a few products available in the market BUT the 

existing product does not design with Malaysian road and traffic conditions 

and driving behaviours. However, this developed product able to support for 

testing analysis for Level 3 autonomous vehicle in Malaysia. Lastly, this 

product able to integrate with deep learning-based driver prediction model 

for automated driving system based on the Driver-in-the-Loop responses. 

 

Benefit to mankind 

 
 

 

The advantage of this driver-in-the-loop simulation testing platform support 

for the research on safety testing of autonomous vehicle based on Malaysian 

and traffic conditions. The test case virtual scenarios are designed based on 

actual location in Klang Valley area. The main reason of this locations was 

selected to analyze autonomous vehicle driving behavior in urban 

environment and highly congested location. Besides, the platform was used 

to evaluate the driver behaviors to enhance the ADAS system to adapted 

with Malaysian traffic conditions. This driver platform also applicable for 

assessment of autonomous vehicle in Malaysia which can support 

government transportation agencies to conduct safety performance of 

autonomous vehicle before deploying the vehicle in open environment for 

physical testing. This platform benefits for autonomous vehicle researchers 

in most of the public and private universities and automotive developers 

who intended to develop and deploy the vehicle on Malaysian road. 

 

Potential 

commercialization    

 
 

The developed driving simulator has the potential in marketability and 

commercialization in automotive industries. The developed system can be 

used as the safety testing tool for new technology development focusing on 

Level 3 and Level 4 autonomous vehicle. Besides, this product has the 

potential to apply as a tool to investigate human driving behaviors which 

represents actual human drivers in Malaysia. The driving data can be used 

for development of driver prediction model which supports for the safety 

testing of autonomous vehicle for Malaysian road conditions. 
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Abstrak 

 

 

Kajian ini dilakukan untuk memperkenalkan produk berasaskan nangka yang 

baharu kepada masyarakat hari ini. Penyelidik memilih untuk 

menginovasikan macaron iaitu manisan berasal dari Perancis yang 

menggunakan tepung biji nangka sebagai bahan asas untuk membuat shells 

macaron. Di Malaysia penggunaan biji nangka kurang formal dan belum 

pernah divariasikan dalam manisan asal Barat. Biji nangka sering dijadikan 

bubur dan kuih seperti donat. Biasanya, bahan utama untuk pengeluaran 

macaron adalah serbuk badam. Maka, kajian dilakukan untuk mengubah 

macaron yang asli menjadi macaron yang sihat dengan menggunakan tepung 

biji nangka sebagai asas macaron. Secara tidak lansung, macaron dapat 
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dipopularkan lagi kepada masyarakat tempatan. Seperti yang kita semua tahu, 

proses pembuatan macaron yang biasa difokuskan pada bahan asas iaitu 

serbuk kacang badam yang harganya agak tinggi. Oleh itu, penyelidik telah 

menghasilkan macaron berasaskan ramuan tempatan yang merupakan tepung 

biji nangka yang lebih murah. Selanjutnya, penyelidik berhasrat untuk 

memperkenalkan dan mengubah produk vegan terutama dalam manisan. 

Vegan Jack Macaron adalah produk yang 100% bebas dari kandungan tenusu 

kerana menggunakan aquafaba sebagai pengganti telur untuk macaron. Ini 

kerana, penyelidik ingin mendorong kumpulan intoleransi laktosa untuk 

merasakan produk manisan. Dalam kes ini, kaedah yang digunakan untuk 

mengeringkan biji nangka adalah kaedah pengeringan matahari kerana ia 

adalah kaedah percuma dan menjimatkan kos. Inovasi ini dilakukan untuk 

mengkaji konsep produk untuk Vegan Jack Macaron dan untuk memenuhi 

objektif yang dinyatakan. Setelah meneliti para penyelidik mendapati bahawa 

produk Vegan Jack Macaron lebih baik daripada macaron biasa. 

 

Kata Kunci 

 
  

 

Vegan, Intoleransi Laktosa, Local Macaron, Biji Nangka,  

 

Deskripsi Produk 
 

. 

 

Vegan Jack Macaron adalah merupakan salah satu variasi manisan dalam 

makanan vegetarian. Macaron yang akan dihasilkan adalah menggunakan 

serbuk biji nangka sebagai asas untuk membuat shell macaron. Selain itu, 

macaron ini juga 100% bebas kandungan tenusu kerana ianya menggunakan 

Aquafaba sebagai struktur asas (base) sekaligus, merupakan pilihan yang 

sesuai bagi golongan yang menghidapi terhadap produk tenusu atau lactose 

intolerance 

 

Gambar/ Gambar 

Rajah Skema/ 

Carta Alir/ 

Tangkapan Skrin/ 

Graf dan lain-lain. 

 

 

Carta Alir Pembuatan Vegan Jack Macaron 

            
     

 

 

Menyediakan semua bahan seperti tepung 

biji nangka, gula kastor, gula icing, aquafaba 

dan cream of tar tar. 

308



 International Invention, Innovation, & Design Expo 
(INoDEx2021)  

 

 

  
 

  
 

 
 

  
 

Carta Alir Pembuatan Filling Nangka 

 

  
 

  
 

 
 

 

Masukkan adunan kedalam piping bag dan 

paipkan mengikut bentuk macaron asli. 

Masukkan adunan kedalam piping bag dan 

paipkan mengikut bentuk macaron asli. 

Bakar macaron pada suhu 150 darjah celcius 

selama 20 minit. Sejukkan dan simpan dalam 

bekas kedap udara. 

Rehatkan adunan selama 20 minit sebelum 

dibakar. 

Asingkan isi dan biji nangka, kemudian cuci 

bersih. 

Kisar isi nangka bersama air menggunakan 

food processor 

Masukkan isi nangka yang telah dikisar 

kedalam periuk bersama 
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Kebaharuan & 

Keunikan 

 
 

.  

 
 

VEGAN JACK MACARON ini unik kerana menggunakan tepung biji nangka 

sebagai asas untuk menghasilkan macaron manakala untuk filling pula 

mengunakan isi buah nangka. Selain itu, Vegan Jack Macaron ini juga 

merupakan produk yang 100 % bebas dari kandungan tenusu kerana 

menggunakan aquafaba sebagai pengganti telur dalam penghasilan macaron 

ini. 

 

Kebaikkan Kepada 

Manusia 

 
 

 
 

VEGAN JACK MACARON ini sesuai dinikmati oleh semua lapisan 

masyarakat tidak mengira usia termasuklah golongan intoleransi laktosa dan 

lacto vegan kerana Vegan Jack Macaron ini tidak menggunakan telur dan 

sebarang produk tenusu tetapi menggunakan aquafaba sebagai pengganti 

putih telur di dalam penghasilan macaron ini. 

 

 

Potensi 

Pengkomersialan. 

 

 
 

Dengan adanya produk baru yang menggunakan biji buah nangka, maka 

pelbagai lagi variasi produk berasakan biji nangka dapat dihasilkan. 

Penggunaan biji buah nangka dalam penghasilan produk makanan boleh 

dikembangkan lagi menjadi produk lain seperti tepung biji nangka, crackers 

biji nangka, ice cream biji nangka dan sebagainya melalui kajian lanjutan 

penyelidikan. Seterusnya, produk inovasi biji nangka ini merupakan satu 

produk yang mempunyai kelainan berbanding produk yang ada di pasaran 

sekaligus akan meningkatkan permintaan kepada produk ini. 
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Masak sehingga pekat menggunakan api 

kecil 

Simpan di dalam bekas kedap udara. 
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Abstract 

 

 

Vehicle Alert System adalah peranti berkonsepkan IoT (Internet of things) 

yang sentiasa berhubung dan berkomunikasi dengan “Cloud / Blynk Server” 

melalui talian internet dan sistem SMS (short message service). Ia terdiri 

daripada satu unit kawalan utama yang disambungkan dengan penderia terdiri 

daripada pengesan pergerakkan, pengesan tempat duduk kenderaan, 

pengesan suhu, pengesan gas karbon monoksida dan juga kamera. Ia 

direkabentuk agar dapat di integrasikan dengan sistem kenderaan supaya 

dapat mengawal sistem kekunci pintu, tetingkap kuasa dan suis utama 

kenderaan. Projek “Vehicle Alert System” telah direka bentuk untuk 

mengatasi masalah yang telah dihadapi oleh pengguna kenderaan agar dapat 

mengesan individu di bahagian belakang tempat duduk kereta dan 

menghantar notifikasi amaran serta gambar keadaan kabin kenderaan ke 

aplikasi “Blynk” telefon pintar ibu bapa atau pengguna jika terjadi keadaan 

dimana mereka terlupa.  Sistem ini juga mampu untuk mengesan kebocoran 
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gas yang masuk ke dalam kereta semasa enjin kereta dihidupkan. ‘buzzer’ 

akan berbunyi dan tingkap kereta akan dibuka secara automatik jika 

kandungan gas karbon monoksida tinggi dikesan di dalam kereta. Di samping 

itu, sistem ini mampu membuka kembali pintu kereta yang terkunci daripada 

dalam. Pengguna hanya perlu menekan butang “open” pada aplikasi “Blynk” 

dan kunci pintu akan dibuka secara automatik. Malahan jika telefon pengguna 

tertinggal di dalam kereta, sistem ini membolehkan pengguna mengguna 

mana-mana telefon lain dan menghantar SMS (Short Message Service) ke 

sistem VAS ini dan kunci pintu akan boleh dibuka. Matlamat utama projek 

ini dibangunkan adalah untuk mengatasi masalah-masalah kelalaian ibu bapa 

meninggalkan anak-anak di dalam kenderaan serta pengguna yang tertidur di 

dalam kereta sehingga membawa kepada kematian sekaligus diharap dapat 

membantu mengurangkan kes-kes sedemikian pada masa akan datang. 

 

 

Keywords 

 
  

 

Internet of things, blynk server, SMS (Short Message Service) 

 

 

 

 

Product description 

 
 

 
Projek inovasi Vehicle Alert System telah dibangunkan menggunakan kaedah  

‘Design Thinking’. Ia merupakan metodologi reka bentuk yang menyediakan 

pendekatan berasaskan penyelesaian masalah. Terdapat lima fasa utama iaitu Empati 

(Empathy), Kenalpasti masalah (Define), Pembentukan idea (Ideate), Prototaip 

(Prototype) dan Percubaaan (Testing). Litar kawalan utama projek ini menggunakan 

“TTGO T-Call ESP32 Development Board” berkeupayaan untuk mengakses 

internet dimana juga jika terdapat liputan. Projek ini juga mempunyai pengesan 

(sensor) PIR (pergerakkan),  pengesan tempat duduk (touch sensor), MQ-7 (sensor 

karbon monoksida) dan DHT11 (sensor suhu). Selain dari itu juga, projek ini 

menggunakan “ESP32 CAM” yang boleh diakses menggunakan ‘Blynk Server’. 

 
 

Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots

/Graphs and etc. 

 

 

 

 
 

 

313



 International Invention, Innovation, & Design Expo 
(INoDEx2021)  

 

 

 
Integrasi Antara VAS dan Sistem Kenderaan  

 

 
Prototaip VAS 

 

     
Aplikasi Blynk VAS 
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Novelty  and 

uniqueness 

 

 
 

  

Vehicle Alert System adalah hasil gabungan tiga fungsi utama iaitu Notifikasi 

Amaran Tempat Duduk Kenderaan, Pengesan Karbon Monoksida dan Satu 

Alternatif Membuka Pintu Kenderaan 

 

 

Benefit to mankind 

 
 

 
 

 

Pertamanya VAS akan dapat mengurangkan kadar kehilangan nyawa kanak-

kanak disebabkan tertinggal didalam kenderaan. Ibu bapa akan segera diberi 

amaran jika terdapat kanak-kanak ditempat duduk kenderaan selepas keluar 

dari kenderaan. Keduanya, pengguna tidak perlu risau jika tertidur akibat 

keletihan memandu terutamanya pada waktu malam. Ini disebabkan sistem 

akan membunyikan alarm, menurunkan tingkap dan mematikan enjin kereta 

jika ia mengesan gas karbon monoksida masuk ke kabin kenderaan. 

Ketiganya, VAS dapat mengelakkan berlaku perkara yang tidak terhadap 

kanak-kanak yang terkunci dan menjimatkan kos kerugian kerosakan kereta 

atau membayar perkhidmatan membuka pintu jika ia terkunci dari dalam. 

Sistem ini dapat membuka kembali pintu kenderaan yang terkunci dengan 

hanya mengirim arahan menggunakan telefon bimbit melalui aplikasi 

telegram atau sms. 

 

 

Potential 

commercialization    

 
 

 
 

 

Vehicle Alert System mudah untuk di integrasikan dengan sistem sedia ada 

kenderaan dan mesra pengguna terutamanya pengguna yang mementingkan  
ciri-ciri keselamatan. 
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Abstract 

 

A smart mirror is a mirror that can display information such as time, weather 

prediction, and news on its surface while both providing reflection and being 

used as a mirror. People nowadays are working hard to live more efficiently 

and productively by saving more time while doing everyday tasks. The 

equipment that we generally utilize in our everyday lives is a mirror and a 

smartphone. People generally prepare themselves in front of the mirror while 

checking their phone for the latest news, weather forecast, and timetable to 

plan their daily routine, but doing both activities at the same time will result 

in a large distraction and more time used. The main goal of this project is to 

study a Smart Mirror that can give information on the mirror as well as unlock 

profiles using a camera and facial recognition technology. The Raspberry Pi 

was offered as the Smart Mirror's CPU in this project. Then, as a 

programming language, Python will be utilized for the system, as well as for 

the link between OpenCV. IR Frame is used to determine the touch position 

in order to provide touch capability to the mirror. The two-way mirror's 

purpose is to offer transparency for the LCD screen to be able to receive light 

via the mirror while also acting as a conventional mirror from the other side. 
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In conclusion, the Smart Mirror is more suited to utilize Raspberry Pi 4B 

(2GB RAM) as a processor than Arduino since the processing speed of the 

Raspberry Pi is faster. Because the facial recognition system required Python 

and OpenCV for programming, the Raspberry Pi was able to run the Python 

application with this advantage. An experiment was carried out in which the 

time taken by phone was compared to the time taken by the suggested project, 

with the conclusion that the proposed project was able to save more time. 

Another experiment was conducted, and the results showed that the detect 

range of facial recognition was within 5 metres. The suggested project is 

dependable, cheap in cost, convenient, time-efficient, and ecologically 

friendly. 

Keywords 
 

 

Mirror, convenience, IoT, time saving, lifestyle. 

 

Product description 

 
 

The camera is always scanning for users; if someone appears in front of the 

Smart Mirror and their faces is detected, the face recognition system will 

begin to identify the user from the database; if the user is known, the system 

will login to his/her profile and display their personal Google schedule; if the 

user is unknown, the system will continue to scan for a known user. After 

logging into the schedule, if the user leaves the Smart Mirror for more than 

15 seconds, the system will immediately logout of the profile and begin 

searching for a recognized user. 
 

The IR Frame will be utilized as a touch screen sensor for the smart mirror in 

this project. The smart mirror is constantly on in this project's design, and 

there will be an onscreen button that may be pressed via the IF Frame. When 

the button is pressed, the LCD displays the current time, weather forecast, 

and news. Simultaneously, the camera will scan the user for FaceID 

recognition; if the ID matches the database, the user profile will be available, 

and the user schedule and user name will be shown on the mirror. 

 

The suggested software is capable of recognizing the user and logging into 

his or her personal Google schedule without the need for any control. When 

the face recognition system detects a user's face, it will automatically open 

the user's schedule, which is updated every 2 seconds, so any new schedule 

added can be seen in real-time in the mirror, regardless of whether it is added 

from a phone or a computer as long as it is from the same Google account. 

Face recognition allows many users to swap accounts without any 

management, making it more convenient for family usage. 

 

The results of the trial show that the camera's range for face recognition is 

within 5 metres. The trial also demonstrated the time savings and convenience 

of the proposed project's multi-tasking feature. When the pricing and features 

of a few different types of Smart Mirrors on the market are compared to the 

proposed project, it is clear that the suggested project is far less expensive. 

The suggested project re-purposes a discarded television LCD panel. 
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Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots

/Graphs and etc. 

 

 

 

 
 

Fig 1: Flow chart of the proposed system 

 

 

 
Fig 2: Hardware design of the proposed smart mirror 
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Fig 3: Hardware of the proposed smart mirror 

 

 

 
Fig 4: User interface of the proposed system 
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Novelty  and 

uniqueness 

 

 
 

 

 
 

The proposed smart mirror covers all the features with low cost.  

 

Benefit to mankind 

 
 

 
 

 

1. Smart home. 

2. Save time for more than 71% to complete a task since both hands are 

not occupied. 

3. Convenience and lifestyle. 

 

Potential 

commercialization    
 

 

Potential to ALL who wish to have convenient and smart lifestyle. 
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Abstract 

 

Supervisory Control and Data Acquisition (SCADA) is an automated control 

system that can reduce human intervention. SCADA has the capability of 

remotely controlling operations, monitoring real-time data during the process, 

and routinely recording the event into a file, as well as allowing the user to 

interact directly with transmitters, control valves, or motors using Human 

Machine Interface (HMI) technology. SCADA systems are now widely 

utilized in industrial automation, including manufacture, research, 

fabrication, and production. However, SCADA systems are not typically 

installed in low voltage distribution boards (DB). A Low Voltage Distribution 

Board with a SCADA-based architecture that may receive and communicate 

data to a control device such as a personal computer (PC), smartphone, and 

further remote control is possible. When the power supply to the main switch 

is suddenly turned off, it is unsafe for the user to touch or flip the circuit 

breaker and also the main switch, which may cause electrical shock if there 

is overload current leaking in the main switchboard. The primary goal of this 
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project is to provide serial communication between the Internet of Things 

(IoT) and the Control Unit. Improve the accuracy of the fault alarm message 

to detect the state of the circuit breaker inside the distribution board when the 

fault occurs. This proposal suggested a smart low voltage distribution board 

that can be controlled and monitored remotely through SCADA and Human 

Machine Interface. As a consequence, the household switchboard is designed, 

and a low rate of defect alert message is transmitted to the user via the 

Arduino Mega 2560 and ESP8266 with the smartphone. Finally, a smart low 

voltage distribution board based on a SCADA system is more helpful and 

safer than a traditional residential switchboard. Because the user may monitor 

the state of the switchboard and securely turn on or off their switchboard 

using a smartphone or PC. The suggested method is dependable, safer, more 

convenient, and less harmful to the environment. 

Keywords 
 

 

SCADA, IoT, protection, energy monitoring, fault, safety. 

 

Product description 

 
 

The Arduino, relay module, MCB, auto-manual AC contactor, and switch-

mode power supply are the key components of the suggested system (SMPS). 

The switchboard receives power from an alternating current voltage of 240V. 

The primary switch was linked to the auto-manual AC contactor through the 

appropriate connections for automatic and manual control of the electrical 

flow. The casing for the suggested switchboard design was constructed of 

metallic material and measured about 400mm by 420mm. The main switch, 

MCB, earth, and neutral connections are installed in the same manner as a 

traditional switchboard. The Arduino Uno and relay module were linked to 

the ESP module, which served as a remote control and monitoring system. 

The upper part's input was wired with sensors, and the relay was wired to an 

AC contactor for control. The ESP is a WiFi module that communicates with 

the Internet via an IoT platform's user interface. The SMPS was fitted to 

power the Arduino Uno. The ESP was linked to the internet, allowing the 

device to communicate with the network through the IP address. The user 

may access and control the gadget more efficiently and safely over the 

internet. It can also be controlled by the local computer. If the sensors identify 

a malfunction, an alert message will be sent to the provided email address. 

For the trials, four 6A circuit breakers were employed, and the current flow 

values were measured using a suggested method. The switchboard was tested 

by overloading and then repeated 100 times to determine the efficiency (rate 

of true positive) of sending out an alert message. For this first stage of testing, 

the threshold current load was set at 0.11A. To replicate the overload 

scenario, two light bulbs were utilized. Overcurrent was defined as any 

reported current greater than 0.13A (overload). 
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Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots

/Graphs and etc. 

 

 

 

 
Fig 1: Flow chart of the proposed system 

 

 
 

Fig 2: Block diagram of the proposed system 
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Fig 3: Hardware design of the proposed domestic system 

 
Fig 4: User interface of the monitoring and alerting proposed system 

 

Novelty  and 

uniqueness 

 

 
 

The primary goal of the research is to create a home SCADA system for 

remotely operating and monitoring the state of the switchboard. The system 

will be more efficient with IoT since it can be controlled from anywhere over 

the internet. The sensor may be used to monitor the state of the circuit breaker, 

and the high accuracy of the fault warning message system will aid in 

identifying the condition of the circuit breaker when a problem occurs. Even 

if the user is experiencing internet loss, the switchboard may be utilized for 
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overload detection. As a consequence, the rate of tripping due to overcurrent 

is 100 percent, while the rate of alarm alerting messages sent out is 85 percent. 

When the measured water level exceeds the threshold, the flooding cut-off 

mechanism trips all relays 100 percent of the time. When the smoke was 

detected, the fire prevention system tripped 100 percent of the time, sent 100 

percent of SMS, and received 100 percent of calls. Blynk may be used to 

monitor the current. The switchboard is dependable, and operating the circuit 

breaker from a distance is safer. The switchboard will be ecologically friendly 

since it allows the user to monitor the household's energy use. 

Benefit to mankind 

 
 

 
 

Until recently, people paid little attention to an electrical switchboard, which 

is quite prevalent in our daily lives. The switchboard is an important part of 

the home that everyone should be aware of. According to [1,] over 5300 

incidents have been documented as defective electrical sources, which have 

risen to the top of the list in Malaysia over the last three years among all 

causes of fire danger. According to the president of the Electrical and 

Electronics Association, Malaysians have low knowledge of electrical safety 

since many individuals are unaware that the human body is a conductor, and 

most of them believe they can fix the switchboard by watching some videos 

online. Thus, instead of direct touching, the construction of a household 

electrical switchboard utilizing a SCADA system was recommended offering 

people a safer approach to operate and monitor the state of the switchboard. 

When the power supply to the main switch is suddenly turned off, it is 

dangerous. If there is overload current leaking in the main switchboard, the 

direct contact to re-open the circuit breaker or main switch will cause 

electrical shock. As a result, remote control on the main switch is required to 

re-open the main switch, which is more secure than direct contact. Using the 

SCADA system, the alarm message is used to notify the user of a defect that 

has occurred within the switchboard and to remotely regulate the functioning 

of the circuit breaker. The state of the leaking or overloaded current may be 

checked using a computer or mobile app application. The design of a 

household electrical switchboard utilizing SCADA is safer device than a 

traditional switchboard because it may avoid a deadly electric shock from 

direct contact when the electrical switchboard is re-operated. On the other 

hand, for convenience, it also functions as a home automation system. The 

SCADA system will enable users to manage lighting, circuit breakers, and 

electrical equipment in the timed mode for energy savings, increased 

efficiency, and cost-effectiveness. 

Potential 

commercialization    

 
 

 
 

Due to the monitoring, alerting, remote controlling and protection purposes, 

this product can be applied in: 

1. ALL residential type switchboard with ALL level of current. 

2. ALL commercial type switchboard with ALL level of current. 

3. ALL industrial type switchboard with ALL level of current. 

4. ALL electrical components. 

5. Specific sectors with specific level of current. 
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Abstract 

 

 

People who live in apartments or flats tend to have a laundry rail outside 

their windows. Due to the rail location, many problems may arise when the 

hanging clothes are left unattended during daytime. Among the problems 

are the wet clothes due to the unpredictable weather, contaminated clothes 

due to birds’ droppings and the clothes fell off due to strong wind. Hence, 

this project aims to design an IOT based smart cloth drying rack to 

overcome these problems. This project employs an Arduino Microcontroller, 
which will provide instructions for effectively operating the system. By using a DC 
motor to convert electrical power into mechanical power, the system will 
automatically retrieve out the clothing on sunny days and retrieve in the 
garments on wet days. A rain detector detects when it starts to rain outside by 
detecting the rain dripping from the roof. A temperature sensor is also included in 
the system, which properly measures temperature and humidity. When hanging 
clothes at night, a Light Dependent Resistor (LDR) sensor is included to provide 
light. The garments' dry time will be adjusted using a rotary knob switch, and 
when the time is up, the clothing will be immediately retrieved using a DC motor. 
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In addition, when it's raining, this foldable cloth rack with an ingenious top cover 
may be moved inside or out automatically. This smart cloth drying rack will be 
linked to an IoT system that will process the data before sending it to the end user 
via the Blynk app. The prototype will use a Liquid Crystal Display (LCD) and a Light 
Emitting Diode to display information about the day's weather, temperature, and 
dry timer. The end user will receive notifications from Blynk about the day's 
weather, temperature, and dry timer. 

 

Keywords 

 
 

Smart Clothing Rack, IoT, Proteus, Blynk, ThingSpeak 

Product description 

 
 

The product is designed to integrate IoT and enhance the quality of 

conventional cloth drying systems. This newly innovative cloth drying 

system's main feature is to automatically extract in and out the drying rack 

to dry clothes using the DC motor controlled by the Arduino 

microcontroller. The temperature sensor will measure the temperature and 

humidity to extract information about the current weather condition. A dry 

timer is provided to set the dry time for effective clothes drying. A rain 

detector sensor is included to detect the presence of rain drop. So when the 

detector detected rain dripping, an overhead canvas will be instructed to 

retrieve-out to protect the dried clothes. The rail is equipped with a small 

motor to control the movement of the canvas. All the data(temperature, 

humidity, rain drop sense and timer)  will be sent and analyze in the cloud 

via Thinkspeak. Users can monitor the data by using the Blynk application. 

User will get notification when the drying is complete (indicated by the dry 

timer) together with the information about the current weather condition. If 

the data collected indicate the weather condition is not suitable for drying 

clothes, it will extract the canvas. In addition, the user can manually retract 

or extract the laundry canvas according to their convenience even when the 

user is not there to collect them. 
 
 

Schematic diagram 

 
Figure 1: Schematic diagram for the IOT based smart drying rack 
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Figure 2 : Prototype Sketch of the IOT based smart drying rack 

 

Novelty and 

uniqueness 

 

 
 

Conventional drying rack is just only functioning to hang wet clothes with 

maximum involvement and management by user. It cannot decide and take 

action to save the clothes during rainy day like this invention can do. In 

additional, this IOT based drying rack can also notify user by reminding 

them about their hung clothes through apps. This new invented drying rack 

also equipped with motor system that does not need human force and 

supervision to move the rack in and out. The user can access their drying 

rack from distant places as long they stay connected to internet. 

 

Benefit to mankind 

 
 

 
 

Rainy day frequently affected people to spend more time in drying clothes 

process. With this invention, early action can be done as the raindrop sensor 

detects a small amount of rain droplet, the drying rack will reel the hung 

clothes to the safe area and notify user through the apps. This invention 

helps people to manage drying clothes process by simply minimize their 

involvement and decision- making. 

 

Potential 

commercialization    

 
 

 
 

The potential for this idea to be realized and commercialized is huge 

because laundry is every household important chore. Moreover, most people 

nowadays have a very busy daily schedule and really wanted to reduce time 

in managing simple chore like drying cloth. The model of the drying rack is 

a conventional wall mounted drying rack which has been mass 

manufactured. With some invention with the usage of IOT based devices, 

the cost is still affordable and perhaps this invention will be a high demand 

product in the future. 
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Abstract 

 

 

        2021 dan IR 4.0 tidak dapat dipisahkan dengan teknologi yang dapat 

membantu dan memudahkan sesuatu aktiviti atau kerja yang menjadi rutin 

dalam kehidupan manusia. Antara aktiviti yang menjadi rutin manusia 

adalah menjaga kebersihan dikawasan persekitaran kediaman mahupun 

dikawasan pertanian antaranya adalah aktiviti memotong rumput. Aktiviti 

memotong rumput, sama ada dikawasan kediaman atau pertanian perlu 

dijalankan secara rutin mingguan bagi memastikan kawasan persekitaran 

sentiasa bersih dan kemas. Bagi membantu dan memudahkan aktiviti 

memotong rumput, semestinya penggunaan mesin rumput adalah menjadi 

pilihan pertama. Kebanyakkan mesin rumput sedia ada dipasaran 

memerlukan tenaga manusia bagi mengoperasikannya. Mesin rumput sedia 

ada juga yang dioperasikan oleh manusia tidak dapat menjamin keselamatan 

pengendalinya apabila beroperasi dikawasan rumput yang terlalu semak dan 

tebal. Antara risiko-risiko yang mungkin terjadi semasa pengendalian mesin 
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rumput sedia ada adalah pertembungan dengan haiwan berbisa seperti ular 

yang akan mengakibatkan pengendali mesin rumput tersebut berisiko untuk 

dipatuk. Selain itu, pengendali mesin rumput juga berisiko terpijak objek 

yang tajam seperti kaca, paku dan serpihan besi pada kawasan yang semak 

dan rumput yang tebal, kerana pengendali sukar untuk melihat pada 

bahagian bawah semak, justeru akan mengakibatkan kecederaan serious 

kepada pengendali sekiranya terpijak objek yang tajam. Antara risiko yang 

berikutnya adalah melibatkan pengendali mesin rumput, orang sekeliling 

dan aset yang berada berhampiran kawasan pemotongan rumput kerana 

berisiko untuk terkena percikan objek akibat daripada pelanggaran mata 

mesin rumput dengan objek yang keras. Bagi menyelesaikan masalah diatas, 

tercetusnya idea daripada kumpulan kami untuk mereka cipta sebuah mesin 

yang dapat dioperasikan menggunakan alat kawalan jauh. Mesin ini 

dinamakan Robot Mesin Rumput Control Assis (ROMERCA). ROMERCA 

dihasilkan bertujuan untuk membantu dan memudahkan aktiviti memotong 

rumput dikawasan kediaman dan pertanian dengan mengurangkan risiko 

kemalangan kepada pengendalinya kerana mesin ini menggunakan alat 

kawalan jauh yang dapat beroperasi pada jarak sehingga 5KM. Antara 

kelebihan yang terdapat pada ROMERCA adalah dapat beroperasi dengan 

menggunakan alat kawalan jauh. ROMERCA berupaya mencapai 

pergerakan putaran 360° justeru dapat memotong rumput pada setiap sudut 

dan pada kawasan yang sukar. ROMERCA dapat mengawal suis pncucuh 

(ignition switch) pada alat kawalan untuk menghidupkan dan mematikan 

mesin. ROMERCA boleh melaras throtlle bahan api untuk mengawal 

putaran enjin. Disamping itu, Rekabentuk ROMERCA juga dihasilkan bagi 

memenuhi ciri-ciri keselamatan pengguna, orang sekeliling dan aset (bahan 

mudah pecah) berhampiran. Antara ciri-ciri keselamatan yang terdapat pada 

ROMERCA ini adalah mempunyai penghadang dibahagian pemotong yang 

dibuat daripada mild steel plate dengan ketebalan 1.5mm bagi menghalang 

serpihan objek keluar dari ruang mata pemotong. Mild Steel plate dengan 

ketebalan 1.5mm telah diuji dan terbukti mampu menghalang serpihan 

objek keluar daripada ruang mata pemotong. Selain itu, rekabentuk 

ROMERCA yang mempunyai kerangka kiri dan kanan dapat menghalang 

pengendali daripada tersentuh tali sawat atau rantai ketika ROMERCA 

beroperasi. 
 

Keywords 
 

Mesin rumput kawalan jauh, selamat, mesra pengguna 

 

Product description 

 
 

Robot Mesin Rumput Control Assis (ROMERCA) adalah mesin rumput 

yang menggunakan sistem kawalan jauh, isyarat daripada alat kawalan jauh 

(aerial joystick-6 Channel 2.4Mhz) dihantarkan kepada mesin rumput 

dengan menggunakan ‘radio frequency signal (RF)’. ROMERCA dicipta 

bagi mencapai keupayaan pemotongan rumput yang maksimum, dimana 

rekabentuk ROMERCA dilengkapi transmitter & receiver circuit, alternator, 

DC Brush motor, controller cytron smart mdds-60, bateri 24V dan lain-lain. 

Disamping itu, ROMERCA juga berupaya mencapai pergerakan 360° 
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justeru dapat memotong rumput pada setiap sudut dan kawasan yang sukar 

berbanding dengan mesin rumput yang sedia ada. Selain itu, ROMERCA 

juga menggunakan SmartDriveDuo60 yang merupakan salah satu pemacu 

motor siri pintar terkini yang direka untuk mengawal medium motor DC 

bertenaga kuasa dengan kapasiti arus sehingga 100A dan 60A secara 

berterusan pada setiap saluran. Pemacu ini direka khas untuk mengawal 

pemacu pembezaan pada robot bergerak dengan menggunakan alat kawalan 

RC. Selain itu, ROMERCA juga menggunakan enjin model Robin EY20D. 

Enjin yang digunakan ini selamat digunakan dan sukar rosak berbanding 

model enjin yang lain. Disamping itu, ROMERCA juga menggunakan 

alternator, dimana fungsinya mengecas semula bateri serta memberikan 

bekalan tenaga untuk sistem elektrikal ROMERCA. Antara kelebihan 

berikutnya, ROMERCA mempunyai ciri-ciri keselamatan, dimana 

rekabentuknya yang mempunyai penghadang di bahagian bawah dapat 

mengelak serpihan batu dan kayu daripada terpelanting dan membahayakan 

orang yang berada disekeliling. Selain itu, keupayaannya meredah kawasan 

yang semak juga dapat menghidar bahaya, sekiranya terdapat haiwan 

berbisa seperti ular. 
 

Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots

/Graphs and etc. 
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Novelty  and 

uniqueness 

 
 

ROMERCA merupakan mesin rumput kawalan jauh dimana pengendali 

dapat mengawal mesin rumput pada kedudukan setempat justeru dapat 

menjimatkan tenaga manusia. Disamping itu, ROMERCA juga berupaya 

melakukan gerakan putaran 360° justeru mencapai tahap pemotongan 

maksimum pada setiap sudut. ROMERCA juga dapat menghidupkan dan 

mematikan mesin rumput dengan hanya menggunakan alat kawalan jauh 

(remote control). Maka untuk mengoperasikan ROMERCA ini bukan sahaja 

lelaki tetapi perempuan juga mampu mengoperasikanya. Selain itu, 

Rekabentuk ROMERCA dapat menampung berat komponen serta 

mempunyai ketahanan yang tinggi untuk meredah kawasan yang semak atau 

rumput yang tebal tanpa sebarang masalah. 

 

Benefit to mankind 

 
 

 
 

Rekabentuk ROMERCA dihasilkan bagi memenuhi ciri-ciri keselamatan 

pengguna dan orang sekeliling. Ciri-ciri keselamatan yang terdapat pada 

ROMERCA ini adalah mempunyai penghadang dibahagian pemotong yang 

dibuat daripada mild steel plate yang dapat menghalang serpihan objek 

keluar dari ruang mata pemotong. Mild Steel plate dengan ketebalan 1.5mm 

telah diuji dan terbukti mampu menghalang serpihan objek keluar daripada 

ruang mata pemotong. Berdasarkan kajian yang dibuat terhadap mesin 

rumput yang sedia ada, banyak berlaku kes-kes kecederaaan kepada 

pengendali dan orang sekeliling serta kerosakan pada aset berhampiran 

kawasan pemotongan rumput. Maka dengan adanya penghadang pada 

bahagian bawah ini, dapat menjamin pengendali, orang sekeliling serta aset 

berhampiran. Selain itu, rekabentuk ROMERCA yang mempunyai kerangka 

pada bahagian kiri dan kanan mesin dapat mengelakkan pengendali 

daripada menyentuh tali sawat atau rantai ketika ROMERCA beroperasi. 

Antara kelebihan berikutnya adalah ROMERCA dapat menjimatkan tenaga 

manusia. 

 

Potential 

commercialization    

 
 

 
 

ROMERCA perlu dipasarkan dipasaran kerana kelebihanya dapat 

membantu dan memudahkan proses pemotongan rumput pada kawasan 

yang semak serta dapat menjamin keselamatan pengendali dan orang 

sekeliling. ROMERCA juga dihasilkan daripada komponen-komponen yang 

berkualiti dan mempunyai tahap ketahanan yang tinggi apabila beroperasi 

pada masa yang lama. Maka, ROMERCA wajar dipasarkan dipasaran 

kerana teknologi yang digunakan dapat membantu dan memudahkan proses 

pemotongan rumput dikawasan kediaman mahupun kawasan pertanian.   
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Abstract 

 

 

 

With the intention to bridge the gap in pupils' mastery of SVA and writing 

sentences in correct order, an intervention has emerged under the guise of a 

language game called "Nego or Let-go." Although there are a few minor 

issues in language learning, pupils' difficulty mastering writing skills has 

topped the list. A compendium of documents such as worksheets and 

notebooks collected and scrutinized proves the existence of the writing 

problem. Hence, the thought of incorporating language game turns out to be 

an affirmative resolution for language learning-related issues as numerous 

studies yield promising outcomes. Taking pupils' interests and motivation 

into consideration, the idea of empowering pupils' mastery of sentence 

construction using correct SVA patterns students through an interactive 

language game has come to realisation. In alliance with the trending games 

of this era, the "Nego or Let-go" interactive game is designed with amazing 

graphics and astounding concepts to help pupils learn SVA patterns. 

Continuous usage of SVA sentence construction is needed throughout the 

game for the students to level up to the following stages. As a consequence, 

the pupils are given a golden ticket to elevate their knowledge in SVA pattern. 

This is the predominant merit of the game. In terms of social contribution, 

this game will be a fruitful tool for educators in helping pupils' to master in 

writing sentences using correct subject verb agreement. 
 

Keywords Interactive game, writing skill, SVA pattern. 
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Product description 

 

 

The "NEGO OR LET-GO" interactive game is designed with amazing 

graphics and astounding concept to help the pupils to learn SVA patterns. 

These interactive powerpoint slides have a special theme to attract pupils in 

constructing simple sentences. This interactive game will challenge their 

minds to jump to the next level with enthusiasm. Added to that, the points 

created in the game will make them be occupied and construct a zero-error 

sentence to complete the level.   
 

Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots

/Graphs and etc. 

 
*Guidelines 

We suggest that you use 

the insert picture 

function to insert the 

graphics (which is 

ideally a 300 dpi 

resolution TIFF or EPS 

file with all fonts 

embedded) because this 

method is somewhat 

more stable than directly 

inserting (copy-paste) a 
picture. 

 

 

 

 
 

 

 

Novelty and 

uniqueness 

 

 

 

Although there is a plethora of language games, The Nego or Let-go 

interactive game is specially designed to resolve writing problems among 

pupils. The fantastic graphics used in the game will definitely draw the 

complete attention of pupils, while the astounding concept of it will pique 

their curiosity. 

 

 

Benefit to mankind 

 
 

 
 

 

The introduction of the game will be a promising resolution for the 

aggravating writing issue among the pupils. It paves the way for the pupils to 

deal with the problem by recalling, practicing and improvising the SVA 

patterns until the attainment of success. 

 

Potential 

commercialization    

 

 

This game will be a fruitful tool for educators in helping pupils' to master in 

writing sentences using correct subject verb agreement. There is a plenitude 

of interactive ppt slides games on the market varying of different content. 
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This game is a way exceptional due to the different concept implemented 

throughout this game. It is not adapted from any other games from the market.  
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Abstract 

 

‘Dumbomy’ is a game which had been created based on the game-based 

learning concept through interactive power point slides. The research issue 

focuses on the inability of the Year 3 pupils in using the acquired 

vocabulary in sentence writing. The aim of this study is to help the pupils to 

use learnt vocabulary in writing sentences correctly by using the 

intervention ‘Dumbomy’ via interactive PowerPoint through game-based 

learning method. This research was conducted with 40 Year 3 pupils with 

mixed abilities from 2 different urban schools (SK & SJKT) in Johor Bahru 

who faced problems in using the acquired vocabulary in sentence writing. 

There are three main stages in the game which are read, revise and review. 

These three stages allow pupils to use the vocabulary in sentence writing 

accurately. Furthermore, the game provides different activities and 

vocabulary games for the advanced, intermediate and lower intermediate 

pupils. Thus, it can be used for differentiated learning. Dumbomy also 

suitable for self - paced learning as the pupils may learn the meaning of 

vocabulary and check their answers on their own. Moreover, there are some 

links for quiziz and wordwall games in Dumbomy. Although it is 

completely accessible for everyone as the pupils can play other interactive 

power point games without internet connection. It is beneficial for the pupils 

who do not have internet facilities at their home and it is also free for 

everyone. Therefore, this intervention positively boosts pupils’ confidence 

level as well as motivation towards English language learning. 

 
Keywords 

 
 

: Dumbomy, vocabulary, Year 3, writing and pupils 

 

 

 

Product description 

 
 

DUMBOMY is created as interactive power point slide game as it is 

predominantly focuses on the vocabulary of Year 3 pupils. There are three 

essential stages in this intervention which are read, revise and review. There 

are several games for the pupils in the review part in order to check the 

pupils’ comprehension.   

 

 

  
 
 
 
 
 
 
 
 
 
 
 
 

344



 International Invention, Innovation, & Design Expo (INoDEx2021)  

 

Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots

/Graphs and etc. 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

Novelty and 

uniqueness 

 

 

 

DUMBOMY has uniqueness especially in terms of the materials and games 

used. Variety of activities and materials had been created newly for this 

intervention. Moreover, the usage of GIF pictures helps the pupils to learn 

the vocabulary in a different way, especially it enables the pupils to learn it 

through total physical response technique.  

 

 

 

Benefit to mankind 

 
 

 
 

DUMBOMY is suitable for all the Year 3 pupils as it promotes 

differentiated learning. The advanced, intermediate and lower intermediate 

pupils can play this game. The best part of this intervention is it has review 

part which enables the pupils to apply the vocabulary they have learnt in 

their sentences.  
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Potential 

commercialization    

 
 

 

 

DUMBOMY can be used as online or offline learning material as has online 

games and offline games for the pupils of all the levels. It is also completely 

free for everyone and it is easy to be used. Apart from that, DUMBOMY 

can be used both in conventional and online classes. It is also suitable for 

self - paced learning as it provides the answers. Thus, pupils can check their 

comprehension at the end.  
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Abstract Skin cancer is one of the most lethal diseases in the world. Because there are 
so many similarities between different types of skin cancer, dermatologists 
spend a lot more time examining into these lesions. The dermoscope, which 
is used to assess the skin's condition, is quite expensive. This tool is also 
incapable of providing a straightforward cure and necessitating the assistance 
of a dermatologist. The use of deep learning on a mobile application to 
automate the identification of skin cancer would save time, effort, and human 
lives due to the advancement of smartphones and Artificial Intelligence. In 
this research, the usage of SSD-MobileNet on a mobile application for skin 
cancer early detection is proposed. The performance of SSD-MobileNet 
allows the mobile application to effectively detect skin cancer images and 
will make it easier for dermatologists to diagnose skin conditions. In this 
design, mobile application is developed using Android and can be used via 
mobile phone. User will be able to scan through the skin that has mole to 
check their skin condition. The prediction will be passed to the TensorFlow 
Object Detection API and push to the server which contain all the images 
related to skin cancer. The trained SSD-MobileNet model then will be called 
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to predict the mole that detected. The predicted result will be pushed to the 
server, then wait and fetch result to the TensorFlow Object Detection API. 
Finally, the TensorFlow Object Detection API will be responded to the user 
by displaying the result on the mobile application. In addition, the result will 
be saved as file and also provide the feedback and advice to the user. This 
application is very useful and user friendly for the early detection of skin 
cancer.  
 

Keywords 
 
 

Skin cancer, AI, SSD-Mobile Net, TensorFlow, deep learning 
 

Product description 
 
 

DeepSkin is a mobile app, designed for detection of early skin cancer images 
spotted in human skin. This app is developed by using ANDROID and AI 
technology.  
 

Pictures/ Schematic 
diagrams/ Flow 
Charts/Screenshots
/Graphs and etc. 
 
 

 
Figure 1 

 
 
 
 
 
 

 
 
 
 
 
 
 

Figure 2 
 

Figure 1 and Figure 2 shows the pictures and example of the apps.  
 

Novelty  and 
uniqueness 

DeepSkin is designed especially for Malaysian. This app is secure. User need 
to access their own information via google accounts to enter the app. The data 
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can be stored in their phone or in the apps itself. Indicator is designed in the 
apps to make distinguish either the images are cancer/not cancer or need 
further follow-up. It is also designed with nearby clinic for easy suggestion 
for the users.  

Benefit to mankind 
 
 
 

DeepSkin can be easily download via ANDROID phone. User can do self-
checking before proceeding for further action. This app is also suitable for 
Medical Officer who is new in this field.  

Potential 
commercialization    
 

DeepSkin is suitable for medical sector and also for self-checking test.  
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Abstract 
 

 
Vocabulary is the integral aspect of language mastery that serves as the 

foundation for learners' ability to speak, listen, read, and write. However, 

most learners are unable to express their own ideas and thoughts 

comprehensively and efficiently due to limitations in vocabulary. In the 

Malaysian context, the situation is not dissimilar as limited vocabulary 

knowledge has become a major problem as it hinders English learning among 

Malaysian students. Teaching vocabulary can be challenging for teachers, and 

they should select appropriate learning tools to facilitate the students. 

Therefore, this study utilizes iMovie as a learning tool to facilitate 30 

intermediate proficiency level of Year 2 students in vocabulary acquisition. 

The finding shows that iMovie is a highly engaging tool for learners to 

improve their vocabulary by emphasizing the correct usage of terms and 

vocabularies in a sentence through sounds and pictures. Based on the findings, 

it can be seen that the intervention of iMovie has increased learners’ 

vocabulary bank. iMovie enables learners to indirectly learn vocabularies 

while locating information and it is a good method of teaching vocabulary 

especially for students who are intermediate proficiency level. 

 

 

 Keywords 

 
. 

 

 

Vocabulary acquisition, iMovie, vocabulary bank, technology use in 

education, learning tool 

 

 

 

Product description 

 
. 

 

The Malaysian education system uses textbooks based on the Common 

European Framework of Reference for Languages (CEFR), an international 

standard for describing language proficiency, and most of the content is based 

on Western culture and themes. Therefore,We have chosen to expose students 

to local cultures and topics.Hence, most of the content used in MISSION 

POSSIBLE WITH iMOVIE (MPiM) is based on the Malaysian context, 

which helps students to familiarise themselves with the local context as an 

additional input while also learning about the western context. It helps to 

expand students' vocabulary and distinguish the different use of words in the 

two cultures. It is very easy to use in class, with a computer, a projector, a 

student worksheet and a speaker, teachers can use this product for online and 

face-to-face teaching. Since most teachers have their own computer, they can 

use it more easily in PDPR and face-to-face teaching: teachers introduce the 

vocabulary words from the video at the end of each chapter so that students 

can relate the topic to the Malaysian context, and teachers provide students 

with a worksheet consist of bubbles and pictures where students have to fill 

in the correct vocabulary words to consolidate the vocabulary learned in the 

video. MPiM was developed using iMovie and is used as a reinforcement 
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activity that focuses mainly on colourful pictures and sounds with the correct 

words. When students use it in the classroom while seeing the pictures and 

hearing the sounds through iMovie, they are able to learn the words associated 

with the picture faster and in the correct way because MPiM acts as an 

interactive tool and receives additional explanations from teachers. MPiM 

also helps to improve traditional teaching and learning methods and focuses 

on 21st century learning.  

 

Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots/

Graphs etc. 
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Novelty  and 

uniqueness 

 
 

 
 

iMovie was developed to allow users to make a full-fledged video out of 

photos, videos, and sounds. Users can change the software's themes and 

templates to make them their own. So, educators may utilise iMovie to create 

the greatest video to be used during lessons. MPiM, on the other hand, uses 

iMovie to produce videos which incorporate the Malaysian context for 

example traditional wear. MPiM will aid students in learning visually and this 

allows them to distinguish between western and Malaysia cultures. This 

visual organiser is important since it helps students to brainstorm images to 

understand and not to just memorise the vocabularies. There is little doubt 

that MPiM will be the most popular and easy learning tool to learn vocabulary 

especially among students who are at an intermediate level.  
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Benefit to mankind 
 

 

 
 

We wondered how we could help students who are at an intermediate level to 

expand their vocabulary list, as many students struggle to use appropriate 

terms and vocabulary in a sentence that is relevant to the context. We chose 

this project because we believe MPiM caters different types of learners, 

namely visual learners and auditory learners. In addition, this product can 

replace objects that cannot be brought into the classroom so that students can 

expand their vocabulary through videos, sounds and images. The use of 

MPiM thus relieves teachers’ burden and saves time and money in the 

creation of authentic teaching materials. MPiM can therefore create an 

effective learning experience for students, making it easier for them to expand 

their vocabulary lists. 

Potential 

commercialization    

 
 

 

 
 

The video created using iMovie is simple and colourful. It has clear pictures 

and audio which caters to the 21st century students. Besides that, MPiM is 

also eligible for all primary level students as it covers all the units in the 

syllabus. Looking at students nowadays, they prefer more technology-

integrated lessons more than the traditional chalk and talk method. Therefore, 

using MPiM provides a fun and meaningful learning experience. It is 

important to create a learning environment that is fun and engages students 

throughout the lesson. We believe that MPiM promotes fun in the lesson. 

Indirectly, it motivates passive learners to engage more confidently in the 

lesson as they correctly understand the meaning of words and usage. We are 

sure that a lot of teachers will benefit from MPiM and they would use this 

learning tool to improve their students’ vocabulary. Videos created with 

iMovie, for example, will teach students the names of historical buildings and 

encourage them to learn more easily. The commercialisation of MPiM will 

certainly benefit not only teachers but also students, as it is a self-learning 

tool that can be used for self-revision before an exam. Moreover, the videos 

only need to be downloaded, making it easier for teachers and students 

especially in rural and urban schools to use this product. This shows that 

MPiM is a technology-based and user-friendly platform for students in the 

21st century or during the pandemic. 
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Abstract 

 

  

Nowadays, school vans and buses are the main transportation for school 

students. It was made a necessity to send a child to school and back home. 

However, there are also issues regarding school bus or van services, among 

which there are more than 50,000 vans and multi -purpose vehicles (MPVs) 

operating illegally used to transport school students throughout the country. 

Due to the issue of the service, it gave a new idea to develop a BUSGOO 

application which is an application that makes it easier for parents to find a 

school bus or van driver who has a license and permit. This app was created 

by having a School Bus hybrid interface on the android platform. With the 

existence of this application, it can help parents to know the condition of their 

children if they have taken the bus to school or back home. Among the 

functions provided in the BUSGOO app is that parents will be notified if their 

child has boarded or disembarked from the bus, has a map showing the 

movement of the bus, has a bus arrival schedule and has detailed driver 

information. Therefore, with this application, it can reduce the rate of road 
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2 

accidents among students because parents can choose safe transportation and 

have permits and licenses. 

 

Keywords 

 
 

 

Application, Smartphone, Bus 

 

Product description 
 

 

BUSGOO is a mobile application that makes it easy for parents to find school 

buses or vans that have permits and registered licenses. BUSGOO has a 

School Bus hybrid mobile application interface design on the android 

platform using UI/UX design. 
 

Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots

/Graphs and etc. 

 

 

 

Customer Site  
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3 

 

Admin Site  

 

 
 

 
 

 

Novelty  and 

Uniqueness 

 

 
 

 

BUSGOO have its very own uniqueness in terms of the features and elements 

such as providing a notification system that help send messages to parents. 

This very useful app also has a map that allow parents to check and observe 

the movement of the school bus as well as taking insurance in the event of 

any accidents to the school bus passengers. 

Benefit to Mankind 

 
 

 
 

 

BUSGOO can provide methods and alternatives in expanding the business to 

Malaysian school bus or van drivers. The app also benefits parents who are 

busy working in searching for school buses or vans for their children. Thus it 

provides guaranteed safety of children by using BUSGOO. 
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4 

Potential 

Commercialization    

 
 

 
 

 

BUSGOO app is an application that is easy to use for parents in order to 

search school bus services for their children. This app has a GPS function that 

can help parents to find school bus operators which is close and nearby to the 

area of residence and also can see the movement of the bus up to 10 km. The 

application also has a notification functions that will send a message to 

parents that their children has boarded the bus, safely arrived and reached the 

school and also returned home safely. The application also has an online 

payment system that makes it easier for parents to make online payments on 

a monthly basis. 
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Abstract 

 

 

With the development of the automobile industry and the 

improvement of the living standards of the masses, the number of personal 

automobiles increased dramatically, which increase the convenience of 

people’s traveling. However, the number of public parking lots cannot 

afford the drastic increase in the number of automobiles, especially for 

metropolitan. Thereby, this situation results in automobile owners always 

need to waste a lot of time finding an available park slot. The worst situation 

happens especially during public holidays, customers even need to find 

available park slots far away from their destination. For some other 

industries, there are already online platforms that can let customers get 

some services, such as online medical registering, cinema sets reservation, 

and restaurant table booking. All of those online platforms can let 

customers book the service they wanted easily and conveniently. At the 

same time, the online platforms can also play the role of an advertiser to 

boost the latest promotions for revenue generation. However, the one-stop 

solution which links the online parking system and other purchased services 

is still limited in Malaysia. Therefore, Smart Parking System (SPS) has 

been designed to fulfill the limitations of the current online parking 

systems. SPS is an inquiry and booking platform that will provide 
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assistance to the registered customers to check and book available parking 

lot at the destination location for the intended arriving time, which helps 

the customers to reduce hustle-and-bustle to find a parking lot. SPS is also 

equipped with parking rental services to help their customers to search for 

the nearest private parking lot for season parking. Save up your time and 

enjoy your hassle-free lifestyle with SPS one-stop parking solution.  

Keywords 
Smart System, Parking Lot, Online Booking Platform, Hassle-

free, One-stop Parking Solution 

 

Product description 

 
 

The SPS system includes the parking placing terminal and the client 

terminal. For the parking placing terminal, it is an automatic tripod parking 

space lock that can access the network and synchronize data with the client 

terminal. Until the booked customer arrived, located near the booked 

parking placing (judged by the GPS of the client terminal), the lock can be 

opened via the operation on the client terminal. For the client terminal, it is 

mobile software, which can let the registered customer inquire and book an 

available parking slot, and execute a series of operations, such as pay the 

parking charge, the liquidated damages, extend the retention time, cancel 

the booking, post and rent the private parking lot information and so on. 

 

Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots

/Graphs and etc. 

 

 

Brief UI design of client terminal 

 

Key features in Home Page:  

- Online booking for parking lot 

- Hot key for navigating to the booked 

parking lot 

- Hot key for unlocking the parking slot 

terminal when arrive. 

- Hot key for paying the parking fees 

- Hot key for becoming a supplier of 

personal parking slots. 

- Advertising promotion. 

 

-  
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Parking slot terminal 

Parking slot terminal equipped with simple gearing system, spare lithium battery 

and microprocessor with sim card connection or Wi-Fi module. The parking slot 

will be embedded onto the parking floor, once the parking has been confirmed, the 

motor will lift the tripod up as a road block.  

 

Online booking system will show:  

- Location navigation (GPS) 

- Parking charge and 

conditions  

- Booking selection  

- Cancel and delay the 

booking selection 

- Paying for parking fees 

- Unlock the parking slot 

terminal 
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Operation flow charts 
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Novelty and 

uniqueness 

 

 
 

Current Solution SPS One-Stop Parking Solution 

Penang Smart Parking (PSC) 

- The available parking lot 

cannot be booked  

- “Park and Pay” only  

- Less customer database 

EZ Smart Park 

- The available parking lot 

cannot be booked  

Flexi Parking  

- The available parking lot 

cannot be booked  

 

- Parking lot can be booked and locked 

to prevent other occupy  

- Supplier and customer registration for 

private rental services 

- Advertising board for marketing 

purpose and customer preference 

collection  

- Expandable product scopes (cinema, 

car washing and etc.) 

- Ease to use UI 

 

Benefit to mankind 
 

SPS is a one-stop parking solution that not only combines remote parking 

lock and the smartphone app but also serves as the platform for other 

commercial services. The platform helps people nowadays to maximize 

their daily productivity by reducing the need to use different apps and 

websites for daily activity planning. The target audience for this solution is 

the people who use smartphones and have their own transportations. This 

large-scale investment also helps to provide new jobs to the market as well 

as establishing a new milestone for online parking system. 
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Potential 

commercialization    

 
 

 
 

The commercialization has to be synchronized between two separate 

entities which are software and hardware. The commercialization criteria 

are as stated in the table below:  

Software Support Criteria  Hardware Criteria  

- Cloud server and database 

maintenance  

- Backend programmer 

support and subscription 

update of services  

- Inside sales for marketing 

and advertisement 

business  

- Customer support team 

for inquiry  

- Outsource and/or design 

hardware  

- SIM card or Wi-Fi module 

- Micro-processor 

incorporation and anti-thief 

alarm system  

- Electrical cabling system 

- Maintenance subscription 

and replacement 

 

The estimated cost of SPS is shown below (100 units, 1 year) 
Client terminal Unit price Total (1 year) 

App research and development (one-time) - RM 40,000.00 

App maintenance and upgrade (every month) RM 200.00   RM 2,400.00 

Network Server (Early stage) - RM 5,000.00 

Parking slot terminal  (100 units) 

Automatic parking space lock (unit) RM 150,00 RM 15,000.00 

Installation fee (unit) RM 10.00 RM 1,000.00 

Maintenance (1 unit/ 1 year) RM 50.00 RM 5,000.00 

Total cost (for 100 units, one year) RM 68,400.00 

 

The estimated potential income of SPS is shown below (100 units, 1 

year) 
If each parking slot unit will complete 3 bookings every day,10% of customers will 

cancel a booking after book10 min (liquidated damages is RM 2).10% will extend the 

booking time 20 min (1 RM/ 10 min for extending booking time). In this year, there 

are 20 private suppliers, each private parking slot provides 1 slot every day, and the 

parking time is 2 hours, parking fees is RM 1.5/ h. The system charges 30% of the 

private parking fee income. There are 8 advertisements per month, and each 

advertisement costs RM 500 per month. 

 % units quantit

y 

Price 

(RM) 

time day Total (RM) 

Cancel 

charge 

10

% 

100 3 2.00 - 365 RM 21,900.00 

Extend 

charge  

10

% 

100 3 1.00 20 min 365 RM 21,900.00 

Parking fee 

commission 

30

% 

20 1 1.50 2 h 365 RM 6,570.00 

Advertising - - 8 500.00 12 months - RM 48,000.00 

Total income (100 units, 1 year) RM 98,370.00 

As the number of customers, and the number of platform users increases, the cost will 

drop sharply, and the revenue will gradually increase. 
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Abstract Injection moulding is normally used to produce several everyday items such 

as toothbrushes or small plastic toys. This sometimes leads to defects which 

are affecting the quality of the products. As a result, the production is 

inefficient, time and cost consuming. However, one of the problems that have 

been discovered is how the hybridization improves the product quality, 

especially in minimizing shrinkage defect at a thick plate part by providing 

the best parameter setting.  “Development of intelligent software for the 

design of injection moulds” namely ‘WOLF-Coms’ software to assist the 

problem to estimate optimal parameters so that the value of shrinkage at the 

thick plate part can be minimized. The “WOLF-Coms: Improved Grey Wolf-

Sine Cosine Optimiser Injection Moulding Software” is made to enhance the 

searching strategy by increasing the movement of direction and speed while 

sharing of information among the alpha, beta, and delta in finding the 

optimum value. From the modelling and selective adjusting that has been 

made, it found that the ‘WOLF-Coms’ software can estimate the shrinkage 
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for both axes. The software confirmed it, and experimental work that the 

mathematical models determine from this study can be an objective function 

for improved Grey Wolf-Sine Cosine optimization. For impact to society, it 

helps machinists by reducing their experimental cost by eliminating trial-and-

error experiments. Not only focusing on manufacturing design, but 

academician or researchers from different domain can also use their various 

case study by applying the optimization algorithm. ‘WOLF-Coms’ software 

reacts as learning optimization platform for machinists, academician and 

researchers. It is decent graphical user interface to practice. For 

commercialization prospect, were highly committed and supportive on 

research collaboration effort with industry partner, i-Zest Technology Sdn 

Bhd, manufacturer of plastic injection moulds and die casting moulds. 

(www.izest.com.my).      
 

Keywords 

 

Injection Moulding, Optimization, Grey Wolf, Sine Cosine, Shrinkage  

Product description 

 
 

1.  The innovation of the ‘WOLF-Coms’ software: a new idea in 

manufacturing industry based on Artificial Intelligence (AI) approach using 

hybrid Grey Wolf Optimiser - Sine Cosine Algorithm for designing injection 

moulding.  

2.  The capabilities of the ‘WOLF-Coms’ software: able to generate 

optimal parameters of shrinkage performance before conducting actual 

experimental process in injection moulding design.  

3.  The technical features of the ‘WOLF-Coms’ software: has potential 

to be plugged into others filed of manufacturing processes etc., machining, 

welding, and casting process. 

4.  The functional of the ‘WOLF-Coms’ software: consists of multiple 

graphical user interfaces and applies for the recent advances in green 

manufacturing processes for modern industry 4.0. 1.  

5.         The ‘WOLF-Coms’ software is an innovative product; it is lead to a 

new system in simulating the optimal parameters beyond actual experiments 

process in which reducing production cost and time simultaneously. 
 

Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots

/Graphs and etc. 

 

 

 
1. Login Menu 

 

372

http://www.izest.com.my/


 International Invention, Innovation, & Design Expo 
(INoDEx2021)  

 
2. Insert new data 

 

 
3. Change parameter 

 

 
4. Results matrix performance 

 

Novelty and 

uniqueness 

 

 
 

1. It is a novelty of idea in manufacturing industry by using a new 

Artificial Intelligence (AI) approach as alternative method for optimizing 

decision making process previously conducted manually by machinist. The 

‘WOLF-Coms’ software can estimate optimal process parameters which are 

difficult to be determined in experimental practice. No-more trial-and-error 

cost: The software helps machinist by reducing their experimental cost by 

eliminating trial-and-error experiments. 

2. The ‘WOLF-Coms’ software is the unique product because it 

creating a prototype that resembles the final product to see the flaws of the 

design before the plastic parts are manufactured. 
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3. Compared other available products: Many Established software in 

market failed to perform well for optimization process. Result from initial 

testing; the proposed ‘WOLF-Coms’ software outperformed the result of the 

established design software in the market, namely ‘Moldflow software’. 

 

Benefit to mankind 

 
 

 
 

Product advantages: - 

1. Simplified decision making: A new computational algorithm that is 

alternative method for decision making process previously conducted 

manually by machinist to estimate optimal parameters.  

2. More reliable product features in terms of design and optimization 

software: The ‘WOLF-Coms’ software outperformed established design 

software in market, Moldflow software. 

3. Multifunction product: The ‘WOLF-Coms’ software outperformed 

established design software in market by focusing design and optimization 

software. 

4. Lowest price:  The ‘WOLF-Coms’ software outperformed 

established software by giving minimal starting price from RM1,000 for full 

version features. 

 

Impact to community: - 

1. Not only focusing on manufacturing design, but academician or 

researchers from different domain can also use their various case study by 

applying the optimization algorithm.   

2. ‘WOLF-Coms’ software reacts as learning optimization platform for 

machinists, academician or researchers. It is decent graphical user interface 

to practice.  

3. Application of art and design since secondary school. The secondary 

school students can apply to their learning module because the ‘WOLF-Coms’ 

software not only focusing on product-based. 

 

Potential 

commercialization    

 
 

 
 

1. For potential commercialization: The ‘WOLF-Coms’ software 

successfully received research ‘prototype development funding grant’ from 

UTM under PEMBANGUNAN PROTOTAIP ICC (PRGS-ICC) batch 

2/2020. Duration project: Dis2020 till Nov2021 (one year). 

2. For potential industry market: The development of ‘WOLF-Coms’ 

software were highly committed and supportive on research collaboration 

effort with industry partner, i-Zest Technology Sdn Bhd, manufacturer of 

plastic injection moulds and die casting moulds. (www.izest.com.my). Letter 

of intention by the company on this project is attached. 

3. The alternative for future: Improve other GWO drawbacks, such as 

controlling a random number when the searching method is starting. Here, 

GWO algorithm can be hybridized with other randomization technique such 

as Markov chains, normal distributions and other technique. 
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4. The alternative for future: Focusing on more defects such as 

warpage, which is actually an excess of the shrinkage and many more defects 

like strength, short shot, sink marks and many others that are technically 

related to each other. 
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Abstract 

 

 

MyClinic adalah klinik yang berteraskan unsur "Mobile" iaitu antara elemen 

Industri Revolusi 4.0. Pada masa kini, seperti yang kita sedia maklum di 

setiap klinik kerajaan mahupun swasta sudah tidak lagi membenarkan pesakit 

untuk datang bersesak dengan berteman melainkan warga emas pada musim 

pandemik Covid-19 ini. Hasil dari soal selidik sebanyak 96.8% responden 

lebih gemar membuat temu janji yang pantas melalui atas talian. Oleh itu, 

objektif utama dalam membangunkan aplikasi ini adalah mengenalpasti 

keperluan pesakit untuk membuat temu janji atas talian menggunakan 

aplikasi mudah alih. Ia di ilustrasikan terus supaya pesakit dapat berhubung 

dengan doktor yang memantau mereka dengan memberi khidmat secara atas 

talian. Pembangunan rekabentuk prototaip ini menggunakan beberapa 

perisian seperti Mockflow dan Adobe Xd. Kajian ini telah dilaksanakan bagi 

menilai tahap kepuasan pesakit dan keberkesanan dalam menyelesaikan 

masalah yang timbul melalui beberapa soalan kaji selidik menggunakan 

platform Google Form bagi mengetahui sejauh mana keperluan dalam 

membangunkan aplikasi MyClinic ini yang diberikan kepada beberapa orang 

responden. Ini membuktikan aplikasi MyClinic ini mampu mencapai tahap 

pemahaman dan kepuasan pengguna. Justeru itu, MyClinic mampu memberi 

gambaran dan idea yang baik terhadap penggunaan aplikasi selari dengan 

senario terkini dalam industri perubatan. Oleh itu, harapan dengan adanya 

MyClinic ini dapat membantu memenuhi kehendak pesakit dalam membuat 

pembelian dan membuat temu janji di aplikasi dengan lebih mesra dan tidak 

memerlukan mereka untuk beratur berjumpa dengan doktor. Hal ini juga 
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dilihat mampu mencapai objektif yang dinyatakan dan dapat mengatasi 

masalah kepada pesakit yang memerlukan bantuan dengan cepat dan terbaik.  
 

Keywords 
 

klinik, Revolusi 4.0, aplikasi, prototaip. 

Product description 

 
. 

 

Projek ini bertujuan dalam membangunkan prototaip yang membolehkan 

pesakit membuat temu janji di atas talian dengan memilih hari dan tarikh yang 

mereka perlukan. Ini juga disebabkan setiap pesakit perlu menunggu lama 

dengan keadaan yang sesak untuk mendapatkan nombor giliran masing 

masing.  Pembangunan projek prototaip yang ingin dilaksanakan adalah 

berkaitan dengan pembangunan satu reka bentuk aplikasi klinik yang bakal 

diberi nama sebagai “MyClinic”. Aplikasi ini berkonsepkan teknologi web & 

mobile dimana pesakit boleh membuat sesuatu temu janji di atas talian hanya 

dengan beberapa minit sahaja dan perlu mengisi segala data yang diminta. 
 

Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots

/Graphs and etc. 

 

 

 

 
Gambar 1 - Klinik Flowchart bagi alat teknologi MyClinic 
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Gambar 2 - Wireframe bagi alat teknologi MyClinic 

 
 

            

Gambar 3 - Paparan Log Masuk (Login) 
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Gambar 4 - Paparan Pengguna Pesakit (Patient User) 

 

Novelty  and 

uniqueness 

 

 
 

Aplikasi ini merangkumi semua maklumat mengenai klinik seperti 

penerangan ringkas, maklumat doktor, perkhidmatan dengan harga, lokasi 

klinik, mendapatkan arahan dan lain-lain. Pengguna boleh membuat janji 

temu dengan mudah melalui aplikasi dan boleh memilih perkhidmatan 

rawatan semasa membuat janji temu. Oleh itu aplikasi ini mudah digunakan 

untuk klinik dan pengguna. 

 

Benefit to mankind 

 

 
 

 
 

Aplikasi ini dapat membantu dan menggantikan tenaga kerja manusia dalam 

mengendalikan pesakit. Aplikasi klinik ini telah mendapat sambutan yang 

paling menggalakkan apabila di kaji daripada beberapa responden. Aplikasi 

ini terdapat beberapa kelebihan pada elemennya. Antaranya pesakit boleh 

mengakses dan berkomunikasi bersama doktor di atas talian. Maka, tidak 

perlu hairanlah jika sesorang itu dapat meyembuhkan penyakitnya hanya 

dengan nasihat doktor di alam maya. 

 

Dengan adanya aplikasi ini, pesakit dapat menentukan masa yang mereka 

ingin hadir ke klinik. Jika tidak mahu untuk menunggu lama di klinik, pesakit 

boleh menggunakan aplikasi ini untuk menempah temu janji mereka sebelum 

membuat pembayaran. 

 

Potential 

commercialization    

 
 

 
 
 
 
 

MyClinic merupakan aplikasi yang memudahkan pesakit untuk 

menggantikan temu janji bersemuka di klinik yang sesak. Aplikasi ini sudah 

sememangnya memberi nilai yang baik dan berkesan kepada pesakit dalam 

mengurangkan bilangan pesakit yang hadir pada satu-satu masa untuk 

mengelakkan berlaku kepadatan pesakit di klinik. Dari segi pembayaran 

boleh juga terus membuat pembayaran secara dalam talian. 
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Abstract 

 

Bagger Tracker is a mobile tracking application that is used with a tracking 

device to track lost luggage or personal items. This tracking application 

proposed to reduce the increasing number of lost baggage recorded by most 

of the airport terminal every year. With some figure of reported missing 

baggage, this is unresolved issues for airline business. The Internet of Things 

(IoT) widely contributes to improve application device with its sensor feature. 

This mobile application works to track the bag by giving directions in a map 

using GPS to find out where the luggage is located. The production of this 

prototype was designed using a software which is Wondershare Mockitt. This 

product has potential to commercialize especially for logistics and 

transportation area that involve item or product delivery. The same advantage 

they will experience on tracking live location of the item. This prototype get 

the positive feedback by some traveler that willing to spend on this product 

as their safety of personal belongings. 
 

Keywords 

 
 

 

Internet of Things, Device Tracker, GPS 
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Product description 

 
 

Bagger Tracker was mobile application tools with a tracker device using GPS 

that attach to travel baggage to make sure the baggage can easily track if it 

lost. Embedded Internet of Things (IoT) technology like a sensor and tracking 

device will help much on avoiding missing personal belonging where in this 

case travel baggage. 
 

Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots

/Graphs and etc. 

 

 

 

User Interface 
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Novelty  and 

uniqueness 

 
 

 

Bagger Tracker has uniqueness especially add on feature to set preferred 

vibrate setting, tones, and torchlight 

Benefit to mankind 

 

 
 

 

Bagger Tracker give user friendly experience and save space item that come 

in handy. Corporate business that works outstation and traveler will not regret 

to spend on this.  

 

Potential 

commercialization 

 
 

 

This product has wide potential not only for traveler and corporate business, 

if the airport management can consider putting this device as their safety 

alternative and the customer need to pay for insurance policy to get this great 

service. 
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Abstract 

 

 

Pada era pembangunan teknologi yang canggih ini, terdapat pelbagai cara 

untuk kita mengakses pelbagai informasi yang berada di alam maya, 

sebagai contoh aplikasi mudah alih berbentuk telefon pintar telah 

diciptakan beribu-beribu gaya juga cara oleh pelbagai pencipta yang hebat. 

Telefon pintar juga adalah salah satu kepentingan untuk kegunaan seharian 

manusia,terdapat pelbagai aplikasi yang telah dipasarkan di Appstore 

mahupun Play Store, sama ada berbayar atau percuma. ALLUMRAH 

diciptakan sebagai kemudahan pengguna untuk membuat perbandingan 

harga, menempah pakej dari agensi yang sah serta kemudahan ketika 

jemaah berada di tanah suci, Nilai komersial yang tinggi bagi aplikasi ini 

yang berasaskan Umrah dapat menarik perhatian penganut agama Islam. 

Malah, wabak Covid-19 yang semakin berleluasa membuatkan pengguna 

gementar untk menempah pakej umrah secara sosial media kerana kes 

penipuan yang sangat tinggi di Malaysia dari agensi yang tidak sah. 

Pengunaan aplikasi ALLUMRAH yang ringkas juga modern ini 

memudahkan pengguna untuk mengikut bajet mereka yang diingini, 

pilihan yang pelbagai mengikut tarikh yang mereka tetapkan, keselamatan 

yang tinggi kerana hanya agensi yang sah memaparkan pakej mereka, 

kemudahan jemaah umrah ketika berada di tanah suci, iaitu Panduan 

Umrah, Doa, Zikir dan juga Pencarian Kedai Makan. Prototaip yang 

dihasilkan menggunakan beberapa perisian seperti JustInMind, Canva dan 

juga Adobe Photoshop CS6, dibangunkan dengan kemudahan dan cara 

yang efisien. Juga, ALLUMRAH menggunakan platform Native, iaitu 
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Android. Pengharapan kami terhadap aplikasi ALLUMRAH ini dapat 

mengurangkan beban pengguna yang sudah ditipu oleh agensi yang tidak 

sah, malah menaikkan nilai agama Islam dan juga Malaysia untuk 

mengerjakan ibadah Umrah dengan hanya menempah menggunakan 

telefon pintar mereka. 
 

Keywords 
 

Pakej Umrah, Prototaip Aplikasi Telefon Mudah Alih 

Product description 

 
. 

 

Projek ini bertujuan dalam membangunkan Prototaip Aplikasi telefon 

mudah alih yang bernama ALLUMRAH. Prototaip ini berfungsi sebagai 

hub kepada agensi-agensi pelancongan yang berlesen menawarkan pakej 

umrah mereka secara atas talian. Selain itu, memudahkan pengguna untuk 

membuat perbandingan harga pakej umrah mengikut bajet dan keperluan 

pengguna daripada syarikat yang berlesen bagi mengelakkan penipuan 

berlaku. Selain itu juga, ALLUMRAH juga dilengkapi dengan menu 

fungsi seperti rukun umrah, zikir, doa serta pencarian kedai makan semasa 

mengerjakan ibadah umrah di tanah suci Mekah. 

 

Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots

/Graphs and etc. 

 

 

 

 

Gambar 1 -  Flowchart bagi Protoip Aplikasi Telefon Mudah Alih 

ALLUMRAH 
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Gambar 2 – Antaramuka ALLUMRAH 
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Novelty  and 

uniqueness 

 

 
 

Aplikasi Telefon Mudah Alih ini merangkumi semua maklumat mengenai 

pakej umrah yang berpatutan yang ditawarkan oleh agensi-agensi  

pelancongan yang berlesen. Selain itu, aplikasi ini dilengkapi oleh himpunan 

doa, zikir, rukun umrah serta pencarian tempat makan semasa mengerjakan 

ibadah umrah di tanah suci Mekah. Oleh itu aplikasi ini mudah digunakan 

oleh para jemaah umrah. 

 

Benefit to mankind 

 

 
 

 
 

Aplikasi ini dapat membantu bakal para jemaah yang ingin mengerjakan 

umrah mendapatkan pakej umrah yang bersesuian dengan bajet/keperluan 

mereka tanpa berlaku sebarang kes penipuan berlaku. 

Potential 

commercialization    

 
 

 
 
 

ALLUMRAH merupakan aplikasi telefon mudah alih yang memudahkan 

serta menjimatkan masa para pengguna yang ingin mendapatkan pakej umrah 

yang bersesuaian dengan bajet/keperluan mereka. 
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Abstract 

 

 

The fight against the Covid-19 pandemic appears to have created a problem 

with an overabundance of new information about the new coronavirus. 

Some of the information may be false and potentially dangerous. On 2 

February 2020, the World Health Organization reportedly declared an 

"infodemic" (i.e., "epidemic of misinformation"), which is the spread of 

false information about a virus. (WHO, n.d.). Infodemic is the 

overabundance of information - both verified and unverified - that occurs 

during epidemics. And if there is a danger of infodemic - it is because there 

is more misinformation, and it reaches more people. At the same time, one 

in five people believe the fake news about COVID-19. (Alfano, 2021). The 

aim of this project is to create an expert system chat-bot (COVA Bot) that 

will inform about the COVID-19 situation using various artificial 

intelligence methods while using a systematic approach to development and 

evaluation. The significant of this application is it will become an 

information center for COVID-19 that is useful to the public as they don’t 

have to refer to several resources when looking up for specific information 

related to COVID-19. The COVA-Bot, has great potential and capability to 

be implemented in real life as people need this kind of application to keep 

up-to-date with information related to COVID-19. 

Keywords Expert System, Chat-bot, COVID-19  

Product description COVA-Bot is develop using IBM Watson that act as a chatbot assistant tool 
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 to help users to find information related to COVID-19 such as the number 

of cases, the current SOP, and others by utilizing the if-else rules and the 

semantic network. This chat-bot is capable to provides conversation with its 

users through speech analysis and speech synthesis. It uses a natural 

language processing that offers a set predefined dialogue choices that are 

linked with specific answers. 

Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots

/Graphs and etc. 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 
 

 

 

 

 

 

 

 

Novelty  and 

uniqueness 

 
 

COVA-Bot has uniqueness especially in terms of robust Natural Language 

Processing Engine with sentence embedding that makes this bot language 

intelligent ensuring laser sharp accuracy. This chat-bot adapt by setting a 

tone while conversing with its users. In this way, it equips with to deliver a 

highly personalize user experience to its users. 

Benefit to mankind COVA-Bot is focused on being an information center related to COVID-19. 
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Based on the studies that have been carried out, in Malaysia, the information 

about the COVID-19 is scattered in various types of recourses such as news, 

social medias and website with different updates that happen frequently. 

This application will ease the hustle to find information about COVID-19 in 

different resources. It provides a valid COVID-19 information, thus, 

preventing the users from the fake information. 

Potential 

commercialization    

 
 
 

 

COVA-Bot can be provided as SaaS (Software as Service) with sponsorship 

model commercialization plan. The project team, plan to get a sponsorship 

from the government to sponsor this service. This chat-bot application is 

targeted to Malaysian public who don’t want any hustle in finding 

information related to COVID-19 in Malaysia. 
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Abstract 

 

  

The humidity level is desirable to maintained in the atmosphere for a healthy 

and comfortable living. Nowadays, humidity is a key factor in the spread of 

COVID-19. Poor air quality in your home due to high levels of relative 

humidity (RH) can increase the COVID-19 risk. In particular, there is great 

attention toward metal oxide semiconductors. Titanium dioxide (TiO2) is 

extensively investigated among the metal oxide semiconductors to produce 

high-quality humidity sensors. However, the formation of homogeneous TiO2 

nanoparticles is challenging due to critical growth conditions. The precursor 

solution preparation during the spin coating method leads to the non-uniform 

TiO2 nanoparticle size. Besides, TiO2 nanoparticle has low electric 
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conductivity and free carrier concentrations result in sensors experience very 

slow or lagging transients at high relative humidity (RH) value, thereby 

contributing to the instability of humidity performance.  Recently, special 

interest has been focused on vertically aligned niobium-doped titania 

nanotubes due to its vertically oriented, highly ordered in humidity sensor 

which exhibit high performance with low detection limit, high stability, good 

reproducibility, and fast response. An eco-friendly niobium-doped titania 

nanotubes metal-semiconductor-metal (MSM) has been introduced to 

investigate the high humidity sensor sensitivity. The niobium-doped titania 

nanotubes film has been deposited by electrodeposition method. Field 

emission scanning electron microscope (FESEM) images showed the 

diameter (48.9 nm) and length (1.82 µm) of niobium-doped titania nanotubes 

film is uniformly. The niobium-doped titania nanotubes MSM-based 

humidity sensor showed the highest sensitivity of 705.7 at 90 %RH. The 

niobium-doped titania nanotubes film exhibited ultra-sensitive, high stable 

and fast response.  
 

Keywords 

 
 

Highly ordered, titania nanotubes, highly sensitive, electrodeposition, 

humidity sensor. 

Product description 

 
. 

 

The highly sensitive humidity sensor was deposited by using highly-ordered 

niobium-doped titania nanotubes onto titanium foil. The humidity sensor was 

fabricated via electrodeposition method at room temperature. The humidity 

sensor performance of niobium-doped titania nanotubes film was measured 

using sensor measurement system (Keithley 2400) inside humidity chamber 

(ESPEC-SH261). The niobium-doped titania nanotubes MSM-based 

humidity sensor exhibited ultra-sensitive, high stable and fast response.  

Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots

/Graphs and etc. 
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Novelty  and 

uniqueness 

 

 

 

The niobium-doped titania nanotubes-based humidity sensor is a new 

material development compared commercialized sample. The 2-dimensional 

(2D) nanostructure (nanotubes) of morphologies of niobium-doped titania 

nanotubes which have large surface area, superior quality of electronic and 

optical properties as well as multi-functional sensing behavior. Novel 

fabrication process of the humidity sensor which focused on 

electrodeposition method.  This research also addressing the flagship area 

related to RMK 11 which is focusing on the developing of green technology 

such as solar cells, catalysis and chemical sensors which required 

modification of metal oxides morphologies to enhance the efficiency of the 

devices. 

Benefit to mankind 

 
  

 

 

This project will definitely benefit many parties especially will extend the 

bubbles of knowledge in liquid phase synthesis. In Malaysia, most of the 

synthesis method is focusing on dry phase synthesis which required 

expensive equipment. On the contrary, electrodeposition method can be 
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 carried out in ambient environment which minimize the requirement of 

expensive tools. In addition, engineering and optimizing highly-ordered 

niobium-doped titania nanotubes properties certainly promoting 

multifunctional selectivity behaviour and high efficiencies applications that 

may led to newer opportunities in disciplines as diverse as physics, chemistry, 

biology, medicine and engineering. 

 

Potential 

commercialization    

 
 

 
 

Due to the humidity sensor small and low cost, this film can be used in 

domestic, industrial, electronics and semiconductor and residential 

application. Among of these, in industries like chemical, refineries, metal, or 

others where furnaces are used need humidity sensors as high humidity 

reduces the amount of oxygen present in the air. Other industries like paper, 

textile, food processing, etc. also need control of humidity.  For electronics 

and semiconductor, the semiconductor fabrication plants need to maintain 

very accurate humidity and temperature values as even a difference of a 

minute can hugely impact the production. 
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Abstract The replacement of renewable plastics in fruit packaging offers a greener 

alternative by reducing non-biodegradable petrochemical-based plastics. This 

project focuses on the development of antimicrobial fruit packaging to extend 

the shelf-life of fruits. Polylactic acid (PLA) has significant commercial 

potential that can be improved for specific uses by selecting suitable fillers 

and processing conditions. This project provides information on the method 

of evaluating PLA film embedded with antimicrobial substances, namely 

cinnamon and zinc oxide nanoparticles (ZnONp), for fruit packaging 

applications through the solvent casting method. Cinnamon and ZnONp 

incorporated into the PLA matrix were ideal antimicrobial substances capable 

of blocking UV radiation and enhancing packaging efficiency, including its 

mechanical properties by instilling new functionalities. This project 

emphasizes the introduction of polymeric film as a biodegradable and natural 

antimicrobial packaging that can be developed at the nanoscale level. 
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Nanoparticles' functional behavior is highly affected by their size. Thus, the 

reduced surface area of cinnamon and ZnONp will improve UV shielding and 

improve the mechanical properties of the packaging. The significant 

outcomes of this study would be on its contribution in minimizing the 

dependency on the use of petrochemical-based plastics, which are 

environmentally friendly, and to protect its antimicrobial effectiveness for a 

longer shelf-life of fruits. 

Keywords 
 

Nanocomposite Films, Polylactic Acid Film, Cinnamon, Zinc oxide 

nanoparticles, Antimicrobial Packaging, UV-Shielding 

Product description 
 

The nanocomposite films were developed based on biodegradable polymer, 

namely polylactic acid (PLA), with antimicrobial substances through the 

solvent casting method. This packaging is expected to extend the shelf-life of 

the fruit by the growth inhibition of microorganisms. Through a series of 

spectrophotometric studies, nano-sized ZnO and cinnamon are two of the best 

UV protection alternatives with improved antimicrobial protection for fruit 

packaging application. 

Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots

/Graphs and etc. 

 

 

 

 
 

 

Novelty and 

uniqueness 

 

 
 

This nanocomposite film has uniqueness, especially in terms of new material 

development. Instead of using extraction of cinnamon essential oils, it uses 

raw cinnamon bark as the main composite component in the film. Using raw 

cinnamon bark offers a cheaper material with similar functionalities for 

antimicrobial purposes. A nanocomposite of cinnamon and ZnO offers a good 

antimicrobial with UV resistance performance, which is important and 

conducive to applying fruit packaging. 

Benefit to mankind 
 

 
 

This nanocomposite film is ideal for use in fruit packaging applications. It 

has good transparency, making it suitable for use as a fruit wrapper. One 

worth mentioning is that cinnamon and ZnONp are both antimicrobial 

substances capable of reducing UV radiation while also increasing packing 
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efficiency. The presence of these antimicrobial substances also helps in the 

prevention of fruit deterioration, particularly enzymatic browning and 

microbial growth. 

Potential 

commercialization    

 
 

 
 

These nanocomposite films have the new features of existing biopolymer-

based packaging materials technologies with better fruit packaging 

performance. Since the thin film concept of this nanocomposite film does not 

require a large quantity of material, labour and production costs are reduced. 

It is a potential candidate for use as fruit wrappers for fruits that require 

careful storage. It is also ideal for displaying fruits in fruit markets since it 

could create a visually appealing packaging film. 
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Abstract 

 

 

Measurement of refractive index (RI) of liquid using refractometer has 

become a very important aspect for various applications in food & beverage, 

agriculture, chemical and manufacturing industry, it is used to detect, 

identify, and quantify substances in solution such as the crop quality and 

yield, the quality of honey by measuring the moisture content of the honey.  

 

With the widespread use of RI measurement, a highly sensitive portable 

refractometer is always in demand. In principle, RI information can be 

obtained via the interaction of transmitted light with the sample. In this 

project, a sensitive, low-cost and portable fiber optics refractometer that can 
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be integrated into any smartphone has been developed. The optical-based 

sensor exploits the light emitted from the flashlight of smartphone coupled 

into the receiving part of fiber optics probe while the camera unit is used as 

the light sensor after being coupled into another end of the fiber probe. The 

fiber probe consists of a U-shaped tapered optical fiber (uTOF) with the 

localized surface plasmon resonance (LSPR) of gold nanoparticles (AuNPs) 

at a sensitive region for RI measurement in liquid samples. The images 

captured by the camera at each sample is then analyzed by using an android 

application named Color Detector for RGB testing. Based on the intensity of 

the green component (G) which correlates to the LSPR absorption of the 

highest sensitivity was recorded 14 RIU-1 against various RI solutions with 

a wide dynamic range from 1.35749-1.42789 RIU (i.e refractive index unit) 

with an excellent resolution of 0.08 RIU. Considering the high sensitivity, 

portability, and low cost of the proposed sensor design, it carries a big 

potential to be commercialized for various applications. To the best of 

innovators knowledge, such product has never been found in the market. 
 

Keywords 
 

 

Fiber optics sensor, RI sensor, localized surface plasmon resonance,  

U-shaped 

 

 

Product description 

 
. 

 

The U-shaped Tapered Optical Fiber (uTOF) probe is a multimode silica 

optical fiber with a diameter of 28μm - 32μm after the buffer layer removed 

in the middle section and tapered into u-shaped using bend and heat method. 

The tapered region of the probe is then dip coated with gold nanoparticles 

(AuNPs) synthesized by using pulsed laser ablation on gold target. 

 

The smartphone camera opening is integrated with 100 slits of polyethylene 

terephthalate (PET) transmission grating to filter polychromatic light with 

an aperture installed on top of the lens to focus the output light into the 

camera. One end of the uTOF is coupled to the LED flashlight and the other 

end is coupled with the camera of the smartphone (in this case, Google Pixel 

2XL). 

 

The captured image will be then analyzed with RGB detector application 

named Color Detector. The flowchart of developing the refractometer is 

shown in Figure 1. Figure 2 shows the schematic of the proposed 

refractometer while Figure 3 shows the refractometer performance with 

different RI solutions. Table 1 summarizes the performance of the proposed 

refractometer using different probe i.e. the uncoated uTOF probe vs coated 

uTOF probe. 

 

Figure 4 and Figure 5 shows good response in term of reversibility and 

repeatability of the refractometer’s measurement proving that this 

innovation is ready to commercialize in the current market. 
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Pictures/ Schematic 

diagrams/ Flow 

Charts/Screenshots

/Graphs and etc. 
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Figure 1: Framework of the development of the proposed refractometer 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: The schematic of the proposed refractometer a 
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Figure 3: The sensor response towards RI comparing between Au coated 

uTOF probe and uncoated uTOF  

 

 

Table 1: Summary of refractometer performance with 2 types of probe i.e. 

the uncoated uTOF probe vs coated uTOF probe. 

 
 

 
Figure 4: Reversibility testing of the refractometer 
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Figure 5: Repeatability testing of the refractometer 

 

Novelty and 

uniqueness 

 
 

There are many optical-based methods reported on RI measurements, but 

they are usually laboratory based and the measuring instruments are usually 

complex and expensive. Furthermore, the use of few separate optoelectronic 

devices such as optical spectrum analyzer (OSA), photodetector, 

microcontroller, laser/light as source and microprocessor make such sensing 

system expensive, complex, and not portable.  By using such system, a 

separate communication laboratory is required to transfer the infield data 

collected form a remote location. Due to current methods being long drawn 

and cost intensive, there is a dire need to develop a portable, low-cost and 

yet sensitive method to measure RI of liquid samples. 

 

The proposed smartphone-integrated refractometer has higher sensitivity, 

low cost and good portability. It also can perform precise and high-

resolution detection without any complex devices or instrumentation, 

dedicated, specialized and fragile light elements or sophisticated optical 

calibration. Furthermore, all optical components were inexpensive and able 

to be fixed on the phone case for convenient installation on the smartphone. 

 

Benefit to mankind 

 
 

 
 

Optical fiber has been explored in various application based on varying RI  

of surrounding changes especially in biological areas which involve in 

physics, chemist and medicine studies especially in identification of 

concentration of various chemicals and biochemicals elements. Implication 

of LSPR has been discovered which has high precision and sensitivity 

characteristics.  The proposed uTOF incorporating sensitive gold nanolayer 

while simple to be developed, offers many advantages such as miniaturized 

structure, immunity to EM signals and the potential to be used in remote 

areas.  
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In this innovation, the motive is to develop a portable and low-cost 

refractometer to detect small change in RI.  

 

Because of the portability and low-cost of the device, it will become more 

accessible to anyone ranging from home aquarium hobbyist to determine the 

salinity of their water tank to low-income farmers who could use this device 

to obtain more information about their soil and crop quality. Refractometers 

provide a very simple but indispensable tool to gauge photosynthesis, which 

is measured as degrees of Brixo. Giving them the advantages that only the 

bigger farmers had. This may bring influence on the socio-economic 

adjustment of farmers and raise their income as they are more capable of 

obtaining an optimal way to grow their crops in rural area.   

 

Dedicated research and development of proposed sensor will be also useful 

for biochemical compound detection in real-time manners. Thus, the 

research findings will be used as the future reference in this field.   

 

Potential 

commercialization    

 
 

 
 

This product can be further refined and studied as it has potential in 

commercialization in basic RI measurement and other types of indirect 

measurement such as bio and chemical sensor, water quality sensor and so 

on. This sensor has widespread applications and a great realistic 

significance in the protection of the marine environment, oceanic, 

mariculture, water source quality, and concrete structures. For example, 

considering the connection between the solution salinity, the pH of the 

solution, and the strength of the concrete paste, the salinity concentration 

can serve as a good indicator for diagnosis and structural monitoring of the 

concrete under corrosion.  
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Abstract Environmental pollution, such as air pollution and water pollution, is a major 
global issue that has detrimental influence on ecosystems, humans, and 
health. In developing countries such as Malaysia, the industries are the main 
sector that contributes towards the environmental pollution especially air and 
river pollution. In this project, a portable IoT based Industrial Pollution 
Monitoring System (IPMS) is introduced. The Monitoring System consist of 
a microprocessor-based data acquisition system, MKR NM 1500 and 
programmed to measure water pH and Air Quality Index. The water pH 
sensors and gas sensors are proposed to be installed at every industrial 
drainage system and chimneys respectively. The communication system 
encompassed of Arm Cortex-M0 32-bit SAMD21 processor as main 
processing chip. The Narrowband connectivity is performed with a module 
from u-blox, the SARA-R410M-02B, a low power chipset operating in the de 
different bands of the IoT LTE cellular range. The latest low power integrated 
circuits and high accuracy ADC is used to make the unit ideal for reliable and 
accurate measurements, having rugged handheld construction and suitable for 
field use especially in rural areas. Real time pH and AQI monitoring system 
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sends the data to cloud/server and can be visualized in dashboard or the 
authorities Back End System. The logging data performs six times a day at 
interval of 4 hours. On The same time, all measured data are recorded in SD 
card. This IoT based monitoring system does all the data collecting, data 
monitoring and analysis, and pollution alarming to both industries and 
authorities then solves the tireless manual monitoring method and saves cost. 
It also avoids data manipulation due to corruptions and ethical issues. 
 

Keywords 
 

IoT, industrial pollution, monitoring. 
 

Product description 
 

The IPMS is a battery powered standalone compact unit.  The device is 
dedicated to measure and monitor water pH and AQI at industrial drainage 
and chimney respectively. The device is designed suitable for industrial 
applications. The IPMS provides real-time pH and AQI monitoring with daily 
and alarm notification. An early detection of water and air pollution is 
important to allow the industries to do preventive maintenance and authorities 
to act. Self-sustained operation without reliance on external power. The 
system should be powered by any kind of battery that can sustain for at least 
one year. Measurement data is preserved even after the battery dies. System 
enclosures, cable and connection are waterproof, heat proof 
mechanically/chemically protected. 
 

Specification of pH and AQI sensor 
Measurement Parameters  
Sensor Type  
pH Measuring Range  
pH resolution  
pH Accuracy  
AQI range  
AQI resolution  
AQI accuracy  
 

pH and mV 
Analog / Digital 
1 to 14 pH 
0.01 pH 
+0.02 pH 
0 - 500 
1 

+3 

 
Electrical Specification 
Operating Voltage  
Power supply  
Battery type 
Current consumption 
Clock speed 
Surge Protection 
Communication 
Reporting Interval (Recording) 
Reporting Interval (Online 
Transmission) Report contents  
 

3 - 5V 
7 - 12V 
Any types   
50 mA – 200 mA 
16MHz 
Yes 
Built-in Wi-Fi/GSM/LTE 
6 times a day 
2 times a day (9.00Am and 5.00PM) 
pH level and mV (CP voltage) 
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Pictures/ Schematic 
diagrams/ Flow 
Charts/Screenshots
/Graphs and etc. 
 
 

Fig. 1 shows the block diagram of an IoT based Industrial Pollution 
Monitoring System. The Microcontroller used is the MKR NB 1500. Water 
pH and AQI are collected by Rika RK500 and MQ135 sensors respectively. 

 

 
 

Fig. 1 Block diagram if IoT based Industrial Pollution Monitoring System 
 
 
The pH monitoring system was installed and tested at Sungai Kim Kim, Pasir 
Gudang, Johor and the display of data on Data Studio is shown in Fig. 2 
below. 

 

 
 

Fig. 2 Data Studio of pH monitoring system 
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Fig. 3 below shows the pH sensor installation activity at Sungai Kim Kim, 
Pasir Gudang, Johor. 
 

 
 

Fig. 3 pH sensor monitoring system Installation activities at Sungai Kim Kim  
 

Novelty and 
uniqueness 
 
 
 

• The IPMS is a battery powered standalone compact unit.  The device is 
dedicated to measure and monitor water pH and AQI at industrial 
drainage and chimney respectively. The device is designed suitable for 
industrial applications.  

• The IPMS is buried and able to transmit data from 2 feet underground. 
This is to avoid human intrusion.    

• The IPMS provides real-time pH and AQI monitoring with daily and 
alarm notification. An early detection of water and air pollution is 
important to allow the industries to do preventive maintenance and 
authorities to act. 

• Self-sustained operation without reliance on external power. The system 
should be powered by any kind of battery that can sustain for at least one 
year. 

• Measurement data is preserved even after the battery dies. 
• System enclosures, cable and connection are water proof, heat proof  

mechanically/chemically protected. 
 

Benefit to mankind 
 
 
 
 

The monitoring system plays a major role in preventing the river and 
surrounding air from being polluted. When a factory equips this monitoring 
system, the factory workers cannot help but be more sensitive towards the 
waste that is released back to nature through the factory’s drainage system 
and chimney. Not only will the workers practice no pollution at the factory, 
but they also indirectly practice it outside such as at home. The act of self-
awareness towards nature slowly implants itself in other people and this 
eventually creates a society that is aware of environmental health. With the 
implementation of this monitoring system, higher authorities will not be able 
to manipulate the data regarding the readings detected by their factory. This 
is because only registered users are allowed to have access to these records. 
In any case of violation, the recorded real time data in the cloud database will 
be used as proof. Therefore, higher authorities’ ethics are controlled. 
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Potential 
commercialization    
 
 
 

The pH monitoring system has been tested as pilot project under Petronas Gas 
Berhad and the system is now waiting for approval to be installed at few 
locations of Petronas gas pipeline. In future, the gas monitoring system will 
proposed to factories as it will complete the system implementation. 
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Abstract Chemicals are required for the learning and research processes in the 
academic laboratory. Most of the chemicals used in the laboratory are 
hazardous, leading to an adverse health effect on laboratory users. One of 
the main responsibilities of the employer under the Occupational Safety and 
Health Act of 1994 is to protect and prevent employees or consumers from 
the adverse effects of chemicals at the workplace. Under USECHH 
Regulations, an employer must identify and register all chemicals hazardous 
to health used at the workplace. This chemical register shall be accessible to 
all employees at the workplace, and it is also used as a reference to the 
emergency response team during an emergency. Currently, most of the 
laboratory in UiTM Cawangan Pulau Pinang use a hardcopy chemical 
register. The hardcopy chemical register is difficult to update and access, 
and it takes time to search for chemical information. The chemical register 
is kept separately from the safety data sheet (SDS), making it challenging to 
find chemical information.  Laboratory staff faced difficulties in filling in 
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the chemical register with a limited guideline. Thus, a local chemical 
register database (CHEM-Reg) was created to overcome this limitation. 
This database can monitor the chemical used in the laboratory, focusing on 
those that pose a high health risk. The purpose of this database is to allow 
for the identification and prioritization of chemicals of concern and 
preparation of monitoring risks assessment and the level of exposure to 
chemicals handled in the laboratory. The database will be able to identify 
and prioritize hazardous chemicals, track chemical usage quantities, 
location of the chemicals and assist in deciding the type of control measure 
and personal protective equipment (PPE) required. Additionally, it also 
helps to assess the effectiveness of the department's existing control 
methods. The online database will help manage chemicals according to their 
properties and quantity so that they do not harm human health or the 
environment.  
 

Keywords 
 
 

chemical register, chemical hazardous to health, database, academic 
laboratory. 

 
Product description 
 
 

CHEM-Reg is a local database for the management of chemicals. The 
CHEM-reg is divided in into three sections which are Section A that gives 
information about the company that use or produce the chemical hazardous 
to health, Section B that consists the list of chemical hazardous to health 
used or produced for each process or location, and Section C which gives 
details on the person preparing and reviewing the Chemical Register. The 
CHEM-Reg comes with an attached (safety data sheet) SDS for the listed 
chemical and can be used as a reference for the staff on the hazards of the 
chemicals and the preventive measures that need to be taken in the case of 
an accident. Users can easily search for a chemical using a search button 
that would give users information on the chemical, the type of engineering 
control and PPE needed for that chemical. 
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Pictures/ Schematic 
diagrams/ Flow 
Charts/Screenshots
/Graphs and etc. 
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Novelty and 
uniqueness 
 
 

This CHEM-Reg provides a better option to hardcopy chemical register. 
Users can work with large data efficiently with easy and reliable data 
updating. With CHEM-Reg, it is rapid and easy to find chemical 
information with SDS as an added advantage. Data can be sorted quickly 
according to needs, and it would have better security than hardcopy 
chemical registers. CHEM-Reg comes with a guideline on how to use the 
database together with an awareness poster. 
 

Benefit to mankind 
 
  
 
 
 

The advantages of this CHEM-Reg are that it will minimize chemical health 
hazards, which will ultimately increase occupational safety and health 
performance at the academic laboratory. CHEM-Reg will help manage 
chemicals according to their properties and quantity, not harming human 
health or the environment. In addition, it is also a lot easier to trace and 
assess the probable impact of chemicals on human health and the 
environment, as well as appropriate and prompt action taken during 
emergencies. This way, laboratory users will be protected from hazardous 
chemicals by having proper control measures as proposed by chemical 
information data. To be a world-class academic and research center, the 
department would have to seek excellent management practices from its 
teaching and research laboratories while employing potentially hazardous 
chemicals, as documented by a proper chemical register (CHEM-Reg). 
 

Potential 
commercialization    
 

CHEM-Reg would be one of the efforts to provide a safe working 
environment to laboratory users. It has the potential to be commercialized in 
school and higher education laboratories with limitations in managing 
chemical information. The CHEM-Reg could also be introduced to small-
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medium enterprises (SME) that use chemicals to help them manage 
chemicals efficiently. It could also help academic laboratories and SMEs to 
abide by the DOSH regulations. SMEs was one of the main focus due to its 
lack in safety practices. 
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Abstract 

 
Neuro-therapy is a game-based psychotherapy intervention developed for 
users who would like to exercise memory therapy. It provides an alternative 
intervention to traditional psychotherapy with less accurate evaluation and 
expensive pharmacological treatments with side effects. Neuro-therapy is 
designed with a set of jigsaw puzzles. The users are required to assemble the 
puzzles of particular image to provide a complete picture. The puzzles are 
prepared with variety of difficulty levels to reflect the ability of memory 
recall. There is also a button to provide a hint of image, and a button to choose 
image type to provide option of preferences to encourage more user 
engagement. Additionally, the background music attached to the game also 
provides calm and peaceful environment of exercise. The user 
neurofeedbacks are recorded using electroencephalogram (EEG) device 
while they play the game to observe the memory performance. The exercises 
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are extremely useful for everyday training of memory. They not only improve 
memory recall, but also strengthen the problem solving and logical thinking 
abilities, and boost attention. The novelty of this research can be attributed to 
the integration of digital game and neurofeedback in psychotherapy for 
memory disorder patients. The project is aligned with the Malaysian Plan for 
Enhancing inclusive development and well-being as the proposed game- 
based psychotherapy intervention can serve as an extension to the existing 
treatment to patients suffering with memory disorder disease. It is believed 
that Neuro-therapy can serve as a guideline in planning a suitable cognitive 
training and rehabilitation for people with memory disorder disease and 
perhaps at some points may improve the quality of life of the patients. Due to 
its positive findings and impacts, Neuro-therapy can be further applied for 
other related domains such as traumatic brain injury and other issues that 
require memory recall. Neuro-therapy has high potential to be 
commercialized. Among potential collaborators for commercialization are 
old folk homes and rehabilitation departments that might utilize Neuro- 
therapy as an alternative tool during psychotherapy intervention. 
 

Keywords 
 
 

elderly, game design guidelines, memory disorder, neurofeedback, 
psychotherapy game intervention. 

 
Product description 
 
 

Neuro-therapy game has been designed and developed based on 20 criteria 
that belong to four main categories of psychotherapy game’s guideline. 
There are three versions of Neuro-therapy. The 1st version used green-
themed colour. As a start, this game consist of images of fruits, faces, and 
vehicles to form the puzzle. There are four difficulty levels, which start from 
4 puzzle- sized up to the hardest level which comprises of 25 puzzle pieces. 
Puzzle pieces are placed at the bottom part of the screen. Users will navigate 
the pieces vertically to the puzzle space. Some changes have been made to 
our 2nd version of neuro-therapy game based on the feedback received 
during the 1st round of our psychotherapy experiment. The 2nd version 
used orange-themed colour, which suits the criteria in the game’s guideline. 
Main improvement made is regarding the navigation of puzzle pieces. For 
easier navigation, puzzle pieces are placed at the right part of the screen, 
which will allow it to be navigated horizontally to puzzle space. Another 
new category of puzzle is also added to the game. This category is named as 
‘gallery’ which provides more images to form puzzles. Our neuro-therapy 
game has been further improved based on feedbacks & recommendations 
from caretaker, therapist and domain experts. The 3rd version of 
neurotherapy game used blue-themed colour which is colder and looks 
calmer to elderly. For this version, we have incorporated reminiscence 
elements in the game. To cater this, we recategorized the images into 3 main 
themes; classic, face, and edibles. Among the special features of this game 
is that, players can capture new images using device camera, and can form a 
puzzle using the newly- captured images which can be found from gallery. 
Two difficulty levels have been added to cater players who love to challenge 
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themselves. The game will be further improved based on feedbacks from 
many parties involved in this study. Incorporating more theories will be 
part of our future works to strengthen the game, towards improving 
cognitive functions among elderly. 
 

Pictures/ Schematic 
diagrams/ Flow 
Charts/Screenshots
/Graphs and etc. 
 
 

 

 
Figure 1. A guideline of psychotherapy game 

 
 

 
Figure 2. Version 1 of Neuro-therapy game 
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Pictures/ Schematic 
diagrams/ Flow 
Charts/Screenshots
/Graphs and etc. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3. Version 2 of Neuro-therapy game 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4. Version 3 of Neuro-therapy game 
 

Novelty and 
uniqueness 
 
 
 

The uniqueness of Neuro-therapy can be attributed to the integration of digital 
game and neurofeedback in psychotherapy for memory disorder patients. In 
the common practices of game-based intervention, the main diagnostic tools 
used are a number of validated neuropsychological pen-and-paper tests or 
scales. These include evaluation process via face-to-face interview of variable 
duration, depending on the complexity and variability of the selected test 
suite. These tests suffer several limitations that could result in inaccurate 
evaluation. Among the issues include: 

• Time consuming (personalized attention of health professionals is 
required) 

• Many subjects see testing sessions as intrusive and unnatural 
• Many standard neuropsychological evaluations are only moderately 

correlated with behavioral measures of activities 
 
Therefore, more accurate measurement of cognitive function is required to be 
deployed in psychotherapy. This is to provide direct real-time measurement 
of brain activity with high temporal resolution to observe the memory 
performance. 
 
 

432



 International Invention, Innovation, & Design Expo (INoDEx2021)  

Benefit to mankind 
 
 
 
 

Neuro-therapy game offers many significant benefits to its users, particularly 
the elderly. One of the important criteria of the game is the tap gesture, which 
is touchable with fingertip that allows easy interaction between users and 
game. This will connect neurons from their fingers to the brain, consequently 
activating their brain cells. Findings from our experimental validation via 
psychotherapy experiments have proven that simulating brain by utilizing 
neuro-therapy game have improved the memory of elderly. Beside memory 
improvements and recall, neuro-therapy has also offered indirect impact to 
elderly. It can be used as an alternative intervention to elderly during this new 
norm. It can also be used as a tool to bridge digital divide among elderly. 
 

Potential 
commercialization    
 
 
 
 

Neuro-therapy has high potential to be commercialized. It can be applied for 
other related domains such as traumatic brain injury and other issues that 
require memory recall. Among potential collaborators for commercialization 
are old folk homes and rehabilitation departments that might utilize Neuro- 
therapy as an alternative tool during psychotherapy intervention. After been 
visible on BERNAMA TV in April 2021, we have been approached by some 
parties which show interests of utilizing Neuro-therapy as a part of their 
treatment plan. 
 

 
Acknowledgment 
 
 
 

 
We acknowledge financial support by the Ministry of Higher Education 
Malaysia under the Fundamental Research Grant Scheme 
(FRGS/1/2019/ICT02/UUM/02/4) and supported by the partnering 
institutions (UUM, UMK, USM and JKM). The team also greatly valued the 
participation from respondents of Rumah Seri Kenangan Bedong, Kedah in 
psychotherapy intervention experiments. 
 

Researchers 
Biographical Data 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 

Noraziah ChePa is a Senior Lecturer at School of 
Computing, Universiti Utara Malaysia. She’s been 
awarded with BSc in Computer Science and M.Sc in 
Computer Science from Universiti Sains Malaysia in 
1999 and 2000 respectively. Having 21 years of 
experience, she has taught more than twenty IT-related 
subjects for both undergraduate and postgraduate 
levels. Having a deep interest with neuro-modelling in 
health-related issues, she is actively working on 
researches on modelling which includes neuro 
modelling, game-based modelling, and agent 
simulation. 

 

 

 

433



 International Invention, Innovation, & Design Expo (INoDEx2021)  

Researchers 
Biographical Data 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 

Nooraini Yusoff is currently an Associate Professor 
at the Department of Data Science, Universiti 
Malaysia Kelantan. She received her BSc. in 
Information Technology specialising in Artificial 
Intelligence, and MSc. in Intelligent System from 
Universiti Utara Malaysia. In 2012, she obtained her 
Ph.D. from University of Surrey, United Kingdom, in 
the field of Computational Neuroscience. She has 18+ 
years of experience in academics. Nooraini is actively 
involved in soft computing and neural network 
researches, particularly in developing learning 
algorithms for complex systems, brain-inspired 
applications, and cognitive modelling. 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Professor Dr. Wan Ahmad Jaafar Wan Yahaya. 
Currently, a Director at the Centre for Instructional 
Technology and Multimedia (PTPM), Universiti Sains 
Malaysia, Penang. He is also the President of the 
Malaysian Educational Technology Association 
(META). A PhD degree holder in Educational 
Multimedia from the University of Leeds, United 
Kingdom and possesses a Master of Education 
(Computer in Education) from the University of 
Manchester, United Kingdom. His specialties are 
associated with the use of instructional multimedia, 
being creative and innovative while enhancing 
teaching and learning. Besides that, several 
inventions, and innovative projects he was involved 
in; has won gold awards and special awards in the 
International Innovation, Invention, Design and 
Technology competitions in Malaysia, Indonesia, 
South Korea, and Switzerland. 

  
 
 
 
 
 
 
 
 
 
 
 
 
 

Rusdi Ishak is an officer at Social Welfare 
Department Malaysia (JKMM). He received his BSc. 
in Human Development with Honours from Universiti 
Putra Malaysia. Rusdi has been with JKMM for 
almost 19 years. Currently he serves at JKMM - 
Kubang Pasu under the social service division. 
Previously Rusdi also served as a Principlal at Rumah 
Seri Kenangan Bedong (old folks home). 
 
 

434



 International Invention, Innovation, & Design Expo (INoDEx2021)  

 
 
 
 
 
 
 
 
 
 
 
 
 

  
 
 
 
 

 

Laura Lim Sie-Yi is currently pursuing her Master 
Degree of Information Technology at Universiti Utara 
Malaysia. Her work focuses on the game design for 
memory disorder and human-computer interaction 
specifically for silver generation. She actively 
participating in conferences and competitions 
regarding to her field of research and she displays 
great curiosity and attempts to fit her diverse 
experiences into a clear understanding. 
 

 
 

 

435



 International Invention, Innovation, & Design Expo (INoDEx2021)  

Project Title: 
DEVELOPMENT OF THE FUTURE MULTIPLEX CARRIER:  

THE PROTEGO 
 

Category 
 

 A 
School 

B 
University 

C 
Academician 

D 
Industry 

 √  
Local International 
√  

Project Member(s) 
 

Harniyati Hussin1, Intan Maizura Abdul Rashid2, Syahiru Shafiai3,  
Amirah Hazimah Borhanordin4, Azila Jaini5. 

Affiliation 
 

1,2,3,4Faculty of Business & Management, Universiti Teknologi MARA, 
75260, Melaka, Malaysia 

5Faculty of Business & Management, Universiti Teknologi MARA, 85000, 
Johor, Malaysia 

 
Email 1harniyati@uitm.edu.my, 2intanmaizura@uitm.edu.my, 3irufi@uitm.edu.my,  

4amirahhazimah@uitm.edu.my, 5azilajaini@uitm.edu.my 

Correspondence 
 

Harniyati Hussin 
Fakulti Pengurusan & Perniagaan, 

Universiti Teknologi MARA, Cawangan Melaka, 
KM26 Jalan Lendu, 

Alor Gajah, Melaka, Malaysia. 
Tel: +606-558 2193, Fax: +606-558 2000 

 
Abstract 
 
 

Protego is derived from the Latin word, which means to protect or shield, as 
it is a laptop bag or carrier whose primary function is to safeguard a laptop. 
It has very special and unique features that can help minimize back pain 
among students and reduce tension caused by not finding an empty table to 
do their homework. The bag is composed of high-quality nylon, which 
protects the laptop from damage in the event of a fall. Besides, it is durable 
since Nylon materials are water-resistant and can act as a sponge to reduce 
impact while falling. The great part of this material (Nylon) was found to be 
highly susceptible to runs and tears, and this synthetic polymer fabric lack 
moisture-wicking properties making it suitable for equatorial climatic 
weather. In addition to being cost effective for manufacturers due to its low 
price, the material also lightweight and washable. Protego bag may be your 
mini office everywhere you go, and it can also protect students from 
misusing their laptop on the bed, which is quite risky because laptops tend 
to overheat on certain materials, resulting in explosion and fire. The Protego 
will give significant benefits to the entire world, such as reducing back pain 
with a table, and allowing everyone to set up their own small office 
anywhere at any time. 
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Keywords 
 

multiplex carrier, safeguard, water-resistant 
 

Product description 
 

Protego derived from the Latin word which means to protect or to shield as 
it is a laptop bag, and its main job is to protect your laptop. Thus, Protego 
bag have a very special and unique features that can help minimize back 
pain among students and also to help minimize students from feeling stress 
for not finding empty table to do their homework. Moreover, Protego bag 
comes in three colors which are red, black and midnight blue. The bag itself 
are made of nylon material which can protect the laptop from damage in 
case of falling. Other than that, it is durable since Nylon material are water 
resistance and can act as a sponge to reduce impact when falling. 
Furthermore, in about 90% of students responded to our questionnaire 
regarding having an object that can help to reduce their back pain. Thus, 
more and more evidence can support our objective to create this Protego 
Laptop bag. Therefore, Protego bag can be your small office to wherever 
you go and can also prevent students that often misused their laptop on the 
bed which can be very risky as laptop tends to get overheat on certain 
material and leads to explosion and fire. Last but not least, as Protego can 
brings you the best of both worlds which a table reduce back pain, you can 
now create your own tiny office anywhere at any time. 
 

Pictures/ Schematic 
diagrams/ Flow 
Charts/Screenshots
/Graphs and etc. 
 
 

A) FRONT VIEW 
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B) SIDE VIEW 
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C) TOP VIEW 
 

 
 

 
 
 

D) BOTTOM VIEW 
 

 
 

Novelty and 
uniqueness 
 

Protego is more than just a typical laptop bag; rather, it is a novel innovation 
that has sprung from the ideas and is a laptop bag that also includes a table. 
As a laptop carrier and table, it saves the user from having to remove their 
laptop from their bag, which is a time-saving and convenient feature. This 
concept emerges when we find ourselves in a situation where we want to 
hold a talk but there is no available table. As a result of this predicament, we 
have no choice except to complete our work on the ground floor. After a 
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few hours, we get severe back pain as a result of the fact that we perform 
our duties while sitting on the floor and must bend our bodies. In addition, 
we collaborated to design a laptop bag that can be used in conjunction with 
a table, allowing the consumer to carry it around and use it whenever they 
want without having to worry about the location or their health. Our laptop 
bag is the only laptop bag on the market that can be used with a table. There 
isn't another laptop bag quite like it on the market right now. Additionally, 
we have not only supplied a stand so that the bag can be transformed into a 
table, but we have also provided a pocket so that the consumer can include 
their belongings such as their phone and laptop charger without having to 
bring a separate bag. The consumer will appreciate how convenient this is. 
The consumer will no longer be required to bring an additional bag in order 
to transport their other possessions. 
 

Benefit to mankind 
 
 
 

Protego laptop bag can act as an assistant for the students. Protego have the 
best of both worlds due to the fact that it is a combination of a bag and a 
table it can help the students to do assignments, watch movies and studying 
by using their laptop without the need to use or find any table. Therefore, 
the student can use it anywhere without excuses. It also provides the 
protection for their laptops because the material of the bags is a very good 
quality. The bag is suitable for all types of laptops, and it can withstand any 
laptop weight. 
 

Potential 
commercialization    
 
 
 

Based on physical appearance, Protego is practically and easy to use 
anywhere at any time. Protego helps to minimize back pain and neck pain 
among student who often do their work on the floor. It can be using a laptop 
bag and a laptop table at the same time. Moreover, this is the one and only 
laptop bag with table in laptop bag industry. In future, Protego can be 
upgraded into several feature such as put GPS system and security alarm in 
national and international market. Gps system works to detect laptop bag in 
case of theft and alarm safety while walking alone at night. 
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Abstract 
 
 

Towards the IR4.0, Augmented Reality (AR) has the ability to improve 
teaching and learning experience in construction work, which includes 
learning the construction processes and understanding the structure elements. 
Augmented reality (AR) also provides the ability to change and improve the 
nature of education. Students commonly find difficult to understand the 
structure elements in the construction process. This is due to the lack of 
visualization and lack of exposure. Taking advantage of augmented reality 
(AR) technology, it can enable the visualisation and incorporation of 
information by displaying it directly to the user. This is due to the possibility 
of overlaying media onto the real world for content consumption using 
smartphones and tablets device, which enables students to access information 
anywhere and anytime. The using of augmented reality (AR) for the AEC 
(Architecture, Engineering and Construction) student especially for the 
element of retaining wall are the main invention for the related subject. 
Through the element of retaining wall, an augmented reality (AR) of the 
relevant object were created in the form of 3D and it can be scan by using 
smartphone of the students at the related drawing plan. As a result, augmented 
reality (AR) for the retaining wall, it helps the students to visualize and 
understand the retaining wall elements. For the commercialization potentials, 
this innovation can contribute to the industry sector such as in the 
construction industry, to the education sector especially to the educators and 
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students and finally to the commercial sector such as the copyright of the 
innovation material through the Intellectual Property Corporation (MyIPO). 
Therefore, the using of augmented reality (AR) can help the students in 
improving the knowledge and understand the retaining wall elements. 
 

Keywords 
 

Augmented Reality (AR), construction, element and retaining wall. 

Product description 
 
 

This innovation focuses on the method of using the augmented reality (AR) 
through teaching and learning. The learning content are design base on the 
subject DCQ30174 (Building Works Measurement 3) especially for the 
architecture, engineering, and construction (AEC) student. The content are 
focuses on the element of retaining wall. By using technology based on 
augmented reality (AR), students can understand and visualize the form of 
retaining wall. Indirectly, learning by using the augmented reality (AR) can 
attract the student to learn this subject more effectively. Through augmented 
reality (AR) of retaining wall, the student can understand the items found in 
the retaining wall, for example the items of concrete, formwork, and 
reinforcement bar.  
 

Pictures/ Schematic 
diagrams/ Flow 
Charts/Screenshots
/Graphs and etc. 
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Novelty and 
uniqueness 
 
 
 

Using augmented reality (AR) in the learning process can increase the 
cognitive, psychomotor, and affective of the students. Base on the cognitive 
students can understand the basics of measurement for retaining wall more 
clearly without going to the construction site (Site of a project). Students also 
can understand the elements that found in the retaining wall more easily by 
using this retaining wall drawing plan based on augmented reality (AR). 
Other than that, students can easily understand and relate to the basic 
construction process of retaining wall. Thus, the students can prepare the 
‘taking off list’ and ‘taking off quantity’ (Measuring Quantity) by using the 
augmented reality (AR) retaining wall.  
 

Benefit to mankind 
 
 
 
 

Through psychomotor, students can create a ‘taking off’ list for each element 
in the pad foundation. Students also able to produce Taking off quantity for 
elements such as ‘concrete’, ‘formwork’ and ‘reinforcement’ in the retaining 
wall and it is also exposed to the students on the methods, applications and 
how to use the latest learning technology equipment that uses augmented 
reality (AR). By using augmented reality (AR) the students affective are 
enabling the students to think critically and visualize the retaining wall that 
has been navigated through the augmented reality (AR). It is also managed 
the students to cooperate more with each other in doing assignments 
involving augmented Reality (AR). Other than that, augmented Reality (AR) 
increase the learning process of the students to think more creatively. 
 

Potential 
commercialization    
 
 
 
 

The interactive augmented reality (AR) kit for AEC Student: Retaining Wall 
has the potential to: 

i. Educators, Polytechnic students, and Higher Institution students, 
especially to the quantity surveyor students– Augmented Reality 
through building of elements. 

ii. Can be adapted for technical courses offered in educational 
institutions such as construction management, engineering, and 
others. 

iii. Construction Industry Stakeholders – Client, Consultant, 
Contractor and construction body's such as CIDB, JKR, PAM, 
IEM, RISM, BQSM etc. 
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Abstract 
 
 

Document submission is very crucial for any organization. Currently, 
documents were, submitted manually to the respective person. Therefore, 
keeping track of the submitted manuscript will be challenging, such as the 
submission date and course. Moreover, during this pandemic situation, it is 
advised for a contactless submission to avoid the spread of the COVID 19. 
Hence, a contactless intelligent document submission system with the 
Internet of Things (IoT) was developed. The system consists of a closed 
cabinet equipped with an RFID sensor, touch LCD, four servomotors, Wi-Fi 
module (NodeMCU), magnetic door, and controller (Arduino), and 5V 
Relay and mobile application (Blynk). This system also will be equipped 
with a UV lighting system document sanitization to avoid Covid 19 
transmission. The user will insert code, and the cabinet opens to allow for 
the document submission. The UV lighting system will be turned on to 
sanitize the document for 60 seconds. The system will send an update to the 
database of the information of the submitted document, such as name, ID, 
date, and time. The organization should see the list of documents submitted 
with the user details alongside data and time of submission. Additionally, 
the system will send a notification through an app to the mobile phone of 
the lecturer. The system also has several compartments that can sort the 
document according to respective departments or person. Finally, the 
organization employee can place their staff ID on the reader, and a magnetic 

446



 International Invention, Innovation, & Design Expo (INoDEx2021)  

door will be released to collect their documents. The system not limited to 
the usage in academic institution. However, other organization that uses 
manual submission system will gain benefit from this product.  
 

Keywords 
 

contactless submission system, Raspberry Pi, RFID, COVID19, IoT. 
 

Product description 
 
 

The system consists of a closed cabinet equipped with an RFID sensor, 
touch LCD, four servomotors, Wi-Fi module (NodeMCU), magnetic door, 
and controller (Arduino), and 5V Relay and mobile application (Blynk). 
This system also will be equipped with a UV lighting system document 
sanitization to avoid Covid 19 transmission. The user will insert code, and 
the cabinet opens to allow for the document submission. The UV lighting 
system will be turned on to sanitize the document for 60 seconds. The 
system will send an update to the database of the information of the 
submitted document, such as name, ID, date, and time. The organization 
should see the list of documents submitted with the user details alongside 
data and time of submission. Additionally, the system will send a 
notification through an app to the mobile phone of the lecturer. The system 
also has several compartments that can sort the document according to 
respective departments or person. Finally, the organization employee can 
place their staff ID on the reader, and a magnetic door will be released to 
collect their documents. 
 

Pictures/ Schematic 
diagrams/ Flow 
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Novelty and 
uniqueness 
 
 
 

This system will allow for hardcopy submission of documents while 
avoiding the spread of the virus The system comprises of RFID reader that 
is capable to read student and staff ID and that documents can be submitted 
through a cabinet. The cabinet will open automatically by the servo motor 
and UV light system will prevent virus transmission. The system also has a 
touch LCD interface system for submission options such as course and 
lecturer and the IoT system with GUI and with stored information of 
submitted assignments and notification system. 
 

Hardware 
compartment 

Magnetic door 
lock 

Servo motor 
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Benefit to mankind 
 
 
 

The contactless smart document submission system is solving the current 
condition due to covid. This system will allow for hardcopy submission of 
documents while avoiding the spread of the virus. 
 

Potential 
commercialization    
 
 
 

This system is currently being built for the submission of assignments for a 
higher education institution. However, this system can be utilized by any 
organization that has a manual submission procedure. Hence, there is a large 
market for this product. 
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Abstract 
 

 

The COVID-19 pandemic has created huge challenges for teaching and 
learning in higher education. It is one of the worst pandemics in recent 
history of infectious diseases, affecting almost every country in the world 
with a movement control order in place in most of them. Universities that 
are offering health science programs have struggled to perform practical 
assessments in a timely manner as part of course completion and on-time 
graduation taking into consideration the spread of the pandemic. 
Information and Communication Technology (ICT)-based OSPE, which 
harnesses simple ICT tools together with teaching & learning platforms, are 
a revolutionary innovation in physiotherapy education. In our university, the 
physiotherapy program is a healthcare profession that assesses the 
psychomotor and affective abilities of learners periodically through 
traditional face-to-face (F2F) assessments, which challenged us to rethink 
and redevelop the mode of assessing the students understanding of the 
curriculum during this pandemic. Therefore, we redesigned a novel 
electronic-objective structured practical exam (e-OSPE) with the integration 
of online learning management systems. This process can be used as a 
framework in physiotherapy education for the future development of 
advanced e-OSPE. e-OSPE is an effective alternative way of assessing 
students' practical skills remotely during pandemics or any unprecedented 

450



 International Invention, Innovation, & Design Expo (INoDEx2021)  

circumstances that prevents a face-to-face mode of learning assessment. It 
has huge potential in reducing examiners F2F time and enhances students 
active learning style & by incorporating innovative approaches in handling 
wide variety of setting in treating patients in real world settings. Based on 
the current practice, the e-OSPE model can be commercialized in the Higher 
Education setting for assessing students' skills remotely. Teaching, learning 
and assessment are enhanced using this innovative model that plays an 
important role in ensuring an effective continuity of education, especially 
for the Physiotherapy program. With suitable technology advancement and 
equipment, e-OSPE can be upgraded by incorporating this assessment 
method into the University LMS. 
 

Keywords 
 

COVID-19 pandemic, e-OSPE, virtual practical exam, physiotherapy. 
 

Product description 
 
 

e-OSPE can be used as an online assessment model for conducting 
physiotherapy practical examinations. The whole process combines the 
function of announcement, online briefing, the real time delivery of 
questions, and answers in the format of recorded videos, which are prepared 
and uploaded by the students from their residences. e-OSPE helps the 
progress of students in their study during the pandemic. 
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Novelty and 
uniqueness 
 
 
 

e-OSPE is a unique model to provide assessment to students for practical 
exam. The incorporation of Leaning Management System, real time 
communication tools, and video recordings hardware in conducting 
practical exam for physiotherapy has been innovated to ensure the progress 
of the students. The e-practical assessment model has not been reported 
before. e-OSPE enable the practical examination to be conducted without 
the barrier of time and space. 
 

Benefit to mankind 
 
 
 
 

e-OSPE is an effective model to assess students' practical skills remotely. 
Innovated during the pandemic, it has huge potential to be used in normal 
time to reduce face-to-face contact time. The innovation can assist to train 
more physiotherapists to serve the community.  
 

Potential 
commercialization    
 
 
 
 

Based on the practice, e-OSPE model can be commercialese in the Higher 
Education setting for assessing students' skills remotely. Teaching, learning 
and assessment are enhanced using this innovative model that plays an 
important role, especially for the physiotherapy program. e-OSPE model 
has been used in INTI International University since 2020, for all courses 
that require practical examinations. 
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Abstract 
 

 

UiTM Cawangan Pulau Pinang (UiTMCPP) has 19 Quality Objective which 
are divided into three categories. First is Quality Objective Campus (OKK), 
Quality Objective Staff (OKS), Quality Objective Student (OKP) namely 
Campus Quality Objective (OKK), Staff Quality Objective (OKS) and 
Student Quality Objective (OKP). This quality objective is used as one of 
the platforms to monitor the performance indicator and evaluate the 
achievement of all quality objective results and products for example 
number of grants received, number of staff publication and percentage of 
student graduate on time. This achievement needs to be continuously 
evaluated every year to ensure there is a continuous improvement. Due to 
the increased of number in Quality Objective and number of divisions, 
faculty, and department to be evaluated every year, Quality Management 
Unit (UPK) has taken an initiative in develop a system call quality 
measurement system (QMES) to evaluate, monitoring, and reporting the 
performance of the objective quality for each faculty and department in 
UiTMCPP. QMES has been developed using an online system using Google 
Platform and it has been implemented in the current process in UiTMCPP. 
Currently, QMES is used to cater reporting on the quality objective for 
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After the endorsement 
and verification process 
is done, QMES will 
generate the report on the 
achievement. 

Data were analyzed using 
QMES 

3 divisions, 7 faculties and 5 departments in UiTMCPP as data recorded in 
2020. The overall preparation time on reporting the quality 
objectives has been documented less than 20 days compared to the manual 
approach. Hence, QMES has contributed to solving the main issues and 
becoming a system used in evaluating the performance of quality objective 
process. This extended paper will discuss the development and the 
implementation of QMES and the contribution of this online system from 
the continual perspective that will benefits the quality practices in Malaysia, 
mostly in the higher learning. 
 

Keywords 
 

QMES, objective quality, data analyzing and monitoring. 
 

Product description 
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GENERATING REPORT from QMES 

 
 
 
 
 
 
 
 
 
 
 
 

Novelty and 
uniqueness 

The main uniqueness of QMES is that it is very useful in data collection, 
monitoring, and reporting through Google Online. This system will save a lot 
of time in reporting UiTMCPP Quality Objectives. It is also very useful for 
top management to visualize the trend for each objective quality, thus will 
help in making decisions promptly and precisely. 
 

Benefit to mankind The main advantage of QMES is that it is a simple and time-saving system in 
reporting quality objectives, so that it able to assist management in making 
decision. This is because the goals or objectives of the organization is a very 
important mechanism for an organization. 
 

Potential 
commercialization 

This product has good commercialization potential, especially for some 
management in an organization. It facilitates data collection, monitoring and 
reporting of data. This helps the management in monitoring the achievements 
in each department, making comparisons, and seeing trends. This product can 
produce good reporting which in turn helps in decision making. 
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Abstract 
 

 

Rationale: Majority of the students from primary to university level harbour 
misconceptions and face difficulties in learning various topics and skills in 
statistics. Previous researches revealed that current assessments focus more 
on the computational competency instead of students’ thinking development. 
Students naturally develop a mental habit that emphasizes the mathematics of 
statistics but rarely give equal importance to the knowledge building in 
statistical learning which require higher-order thinking ability.  The existing 
assessment instruments have only focus on either identifying students’ 
statistical thinking levels or detecting their common errors. Most of them are 
used qualitatively, which is extremely time consuming. The newly developed 
statistical thinking instrument (STI) with 2-in-1 function is useful to identify 
systematically the lower secondary students’ statistical thinking levels and 
detect the various types of errors occurred in solving the multi-level tasks. 
How it is invented: STI framework was developed based on four statistical 
processes stated in Malaysian Form One (Grade 7) Secondary School 
Standard Curriculum. Four hieratical manner of SOLO (Structure of 
Observed Learning Outcome) model levels were applied to assess the four 
statistical processes. The students’ statistical thinking level will be 
determined based on their abilities to response accurately the four-level tasks. 
Newman Error Analysis model then applied to detect the errors made by 
students at each level of items. 
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Advantages: STI has uniqueness especially in terms of providing a 
meaningful analysis that assist the teaching and learning of statistics; to make 
a better link between the numeracy and literacy in identifying the statistical 
thinking level. It allows the teachers to easily detect the students’ common 
errors at various complexity of items. 
Impact: STI can become a powerful assessment framework for almost any 
statistical topics and focus on the statistical concept at each stage of cognitive 
development. It is simple to be applied for any dimension of statistics 
throughout primary to tertiary education 
Commercialization: It is practically used to identify the lower secondary 
students’ statistical thinking levels and detect the errors occurred in solving 
the multi-level tasks. The data can be analyzed efficiently using WINSTEP 
Program. Besides, it is flexible to be administered in either the paper-and- 
pencil mode or online mode that can involve the big number of students. 
 

Keywords 
 
 

statistical thinking instrument, statistical thinking level, common error, 
SOLO model; Newman Error Analysis model. 

 
Product description 
 
 

The newly developed of STI with 2-in-1 function is useful to identify 
systematically the lower secondary students’ statistical thinking levels and 
detect the various types of errors occurred in solving the multi-level tasks. 
The existing instruments have only one of these functions and are used 
qualitatively which is extremely time consuming. The four main statistical 
processes are assessed based on the four levels of SOLO model (Structure of 
Observed Learning Outcome) of cognitive development. STI consists of five 
tasks that represented the five content domains, namely line graph, bar graph, 
pie chart, dot plot and histogram. There are four levels of item in each task. 
Thus, the total number of items is 20. The format of all items is in open-ended. 
Rasch analysis using WINSTEP Software was used to determine the 
construct-based evidence of validity and levels achieved by students. 
Newman Error Analysis model was then applied to detect the errors made by 
students at each level of items. The students’ responses can be analyzed 
quantitatively and efficiently using WINSTEP Program. Besides, it is flexible 
to be administered in either the paper-and-pencil mode or online mode that 
can involve the big number of students. 
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STI was developed based on four statistical processes 
stated in Malaysian Form One (Grade 7) Secondary School 
Standard Curriculum. 
 

Four hieratical manner of SOLO model levels were applied to 
assess the four statistical processes. The example of four-level 
items are shown on the green table. 
 

 
Multi- level items task consists of a stem, followed by four 
level-items which developed based on the cognitive 
development of SOLO model.  
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The common errors occurred in answering EACH level of 
items were analyzed based on four stages of Newman Error 
Analysis model. 
 

 
Students generally achieved relational level.  They are able to 
represent the data into the appropriate forms but unable to 
apply the logical thinking to express their justification based 
on the contexts. 
 

  
Majority of students were unable to achieve the highest level 
of ST. They failed to think qualitatively while making 
justification of data. 
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Novelty and 
uniqueness 
 
 
 

STI has uniqueness especially in terms of providing a meaningful analysis 
that assist the teaching and learning of statistics; to make a better link between 
the numeracy and literacy in identifying the statistical thinking level. It allows 
the teachers to easily detect the students’ common errors at various 
complexity of items. Besides, students also can reflect their progress, errors 
and weaknesses that need to be improved. 
 

Benefit to mankind 
 
 
 
 

STI can become a powerful assessment framework for almost any statistical 
topics and focus on the statistical concept at each stage of cognitive 
development. It is simple to be applied for any dimension of statistics 
throughout primary to tertiary education. It successfully promotes a better 
understanding of statistical concept learned, namely from basic to advance 
level. 
 

Potential 
commercialization    
 
 
 
 

The newly developed of STI with 2-in-1 function is practically used to 
identify the lower secondary students’ statistical thinking levels and detect 
the errors occurred in solving the multi-level tasks. The students’ responses 
can be analyzed quantitatively and efficiently using WINSTEP Program. 
Besides, it is flexible to be administered either in the paper-and- pencil mode 
or online mode which can involve the big number of students. 
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Abstract 
 

 

The Covid-19 pandemic brought a huge challenge to the education field due 
to the limited or none face-to-face sessions. The biotechnology laboratory 
practices were totally halted and the progress of the students were at risk. In 
view of this, specially designed online laboratory sessions for biotechnology 
students, Lab at Home (LaboME), was designed to bring the physical lab back 
to the students’ homes. The redesigned lab sessions were aimed to enhance 
students’ hands-on technique on the subject matter without them needing to 
leave the comfort of their residences. LaboME integrates prior recorded 
demonstrations of experiments in INTI Biotechnology laboratories, realtime 
distance guidance and demonstration from the instructor, interactive hands on 
by the students at home, online discussion for the results, and a short 
assessment. Simple preparation by the students in their own residences using 
easily available materials is required as well. The lab session first proceeds 
with a live virtual demonstration by the instructor followed with the students’ 
hands-on application at home. The results of the experiment is then evaluated 
through real time virtual discussion. LaboME was launched in August 2020 
and has been used to teach biotechnology students at INTI International 
University. Survey show students’ satisfaction rate to be 4.5 out of 5.0 for the 
way of learning. Furthermore, since the usage of LaboME, the students’ 

466



 International Invention, Innovation, & Design Expo (INoDEx2021)  

performance above 80 % has been recorded, indicating students’ overall 
understanding of the laboratory experiments. LaboME therefore, opens a new 
horizon in laboratory teaching and learning, with excellent delivery of 
outcomes, without expensive software and online laboratory sites. LaboME 
can be used with many online teaching and learning platforms, which 
provides a user-friendly environment to the students, while the students can 
enjoy a flexible yet a safe learning process from their home. LaboME can also 
be used as an example framework for future teaching and learning in the field 
of biotechnology. 
 

Keywords 
 
 

Lab at home (LaboME), live demonstration, feedback,  
students’ performance. 

 
Product description 
 
 

Lab at Home (LaboME) is done using live demonstration of an actual 
experiment which also uses real time analysis of the results by the instructor. 
Based on the overall course satisfaction and the average score of the lab 
sessions, LaboME has shown to enhance student learning ensuring a good 
grasp of the pre and post lab preparation and analysis. 
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Novelty  and 
uniqueness 
 
 
 

LaboME is a hassle-free customized yet personalized lab approach that 
brings the enriching lab experiences to the comfort of students’ homes 
during the series of lockdowns. LaboMe inculcates students to think outside 
the box in utilizing resources found at home to complete the experiments. 
 

Benefit to mankind 
 
 
 

LaboME trains users (students) to be resourceful and creative in completing 
experiments. This approach will enable students and future graduates to be 
persistent in completing assigned tasks despite the odds as faced during the 
series of MCO. 

Design the 
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demonstrations / 

"lab at home 
(LaboME)" 

Real time 
connection 
between 

students and 
the lecturer 
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Potential 
commercialization    
 
 

LaboME has been launched and used by students from INTI International 
University since 2020. It is ready to be used by all educators who are willing 
to adopt the learning method. 
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Abstract 
 

 

ELLVIF is a compilation of Instagram filters created by the innovators 
dedicated to English language learners specifically for Malaysia Polytechnic 
students. As of today, the innovators have created and published two filters 
on Instagram which are ‘agree2disagree’ and ‘Contextual Clues’.  Since 
June 2020, Malaysia Polytechnic lecturers are required to conduct online 
teaching as to follow the guideline of operation by The Department of 
Polytechnic and Community College Education for teaching and learning 
which to be implemented during and post Movement Control Order (MCO). 
Thus, ELLVIF is used as part of the learning activities for the polytechnic 
students taking the subject Communicative English 1. ELLVIF is created 
using Spark AR Studio which is a free software that allows users to create 
augmented reality filters. Prior to that, the innovators prepared a set of 
questions and answers using Microsoft PowerPoint which then converted 
into images. The images were then imported into Spark AR Studio. The 
saved filters were uploaded on Facebook for verification. The approved 
filters can be accessed and used by anyone with Instagram or Facebook 
account. ELLVIF users can post their videos using the filters on Instagram 
or Facebook story or feed. In a normal setting, the students can practise 
using the English language in class with their lecturer and classmates. 
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ELLVIF allows them to practise on their own no matter they are as long as 
they have their smartphone with Internet connection and of course an 
Instagram or Facebook account. The SPARK AR statistical analysis of 
ELLVIF users shows that the filters successfully garnered 50,000 users 
from Malaysia, Indonesia, India, Philippines, Thailand and Hong Kong. As 
the world is relying on online learning as the main mode of study due to the 
pandemic Covid-19, the innovators plan to keep on adding new filters from 
time to time as they could be beneficial for not only Malaysia Polytechnic 
students but English language learners worldwide.  
 

Keywords 
 
 

online learning, Instagram filters, English Language Learning, Malaysia 
Polytechnic. 

 
Product description 
 

ELLVIF consists of two filters on Instagram which are ‘agree2disagree’ and 
‘Contextual Clues’. The filters can be accessed on 
www.instagram.com/mrfaeizteach/. They were created using Spark AR 
Studio which is a free software that allows users to create augmented reality 
filters. ELLVIF users can post their videos using the filters on Instagram or 
Facebook story or feed. They will get a random question from the question 
bank and will be given 10 seconds to record their response. Users of the 
filters can try using them as many times as they prefer.  
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Novelty and 
uniqueness 
 
 
 

In a normal setting, the students can practise using the English language in 
class with their lecturer and classmates. ELLVIF allows them to practise on 
their own no matter they are as long as they have their smartphone with 
Internet connection and of course an Instagram or Facebook account. 
ELLVIF follows the syllabus for the subject of Communicative English 1 as 
set by The Department of Polytechnic and Community College Education, 
Malaysia. Nevertheless, the filters can be used by the public who are 
interested in learning the English language. 
 

Benefit to mankind 
 
 
 
 

Generally, anyone with the interest in learning and practising the English 
language can use ELLVIF. Specifically, ELLVIF users are Malaysia 
Polytechnic students taking the subject Communicative English 1. It is a 
compulsory subject for diploma students at the polytechnic. The first filter 
‘agree2disagree’ allows the students to practise for the sub-unit of Social 
and Communication Skills which is Agree or Disagree to Suggestions 
Courteously. Meanwhile, the second filter ‘Contextual Clues’ lets the 
students to practise for the sub-unit of Reading Skills which is Identify 
Appropriate Meaning of Words as Used in the Context.   
 

Potential 
commercialization    
 
 
 
 

The SPARK AR statistical analysis of ELLVIF shows that the filters have 
successfully garnered 50,000 users from Malaysia, Indonesia, India, 
Philippines, Thailand and Hong Kong. As the world is relying on online 
learning as the main mode of study due to the pandemic Covid-19, the 
innovators plan to keep on adding new filters from time to time as they 
could be beneficial for not only Malaysia Polytechnic students but English 
language learners worldwide. 
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Abstract 
 

The tremendous upheaval changes of information and communication 
technologies have a great impact on educational world. Thus, learning in the 
21st century has so much different than previous years. The revolution of 
technology in this digital era has brought changes in the educational world 
with introducing a brand-new learning environment in Malaysian schools. 
Besides, the importance on the integration of the 21st Century Skills among 
students becomes a watchword in today’s world. A new learning strategy on 
how to best learn in this 21st century by considering technology usage in a 
Virtual Learning Environment (VLE) and 21st Century Skills acculturation 
become an important step to be implemented. This paper will explore in-
depth how to best prepare learning strategy that will involve technology usage 
in teaching and learning process to enhance 21st century skills as well as 
achieving desired learning outcomes by amalgamating Dale’s Cone of 
Experience and Bloom’s Taxonomy along with the framework of 21st 
Century Skills as presented by Partnership for 21st Century Skills. Hence, this 
paper provided a brand-new framework on how to best learn in this 21st 
century by using technology as the main catalyst in today’s classroom by 
introducing a new framework of learning strategy which is called as 
Framework for 21st Century Skills Acculturation (FF21A) to be applied in 
today’s educational world. The FF21A model carefully and clearly explain 
how the process of teaching and learning in this 21st century should be carried 
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out effectively by implementing the Web 2.0 technology along with teaching 
and learning activities to achieve the desired learning outcomes.  
 

Keywords 
 
 

Dale’s cone of experience, Bloom’s taxonomy, Web 2.0 technology, 21st 
century skills, higher order thinking skill, teaching and learning. 

 
Product description 
 
 

FF21A is a new framework that provides an approach on how to best prepare 
learning strategy that will involve technology usage in teaching and learning 
process to enhance 21st century skills as well as achieving desired learning 
outcomes by amalgamating Dale’s Cone of Experience and Bloom’s 
Taxonomy along with the framework of 21st Century Skills as presented by 
Partnership for 21st Century Skills by using technology as the main catalyst 
in teaching and learning process. 
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Bloom et al. (1956) vs. Anderson & 
Krathwohl (2001) 

The Cone of Experience (Edgar Dale, 
1969) 

21st century students’ outcome and 
support systems (P21, 2009) 
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Novelty and 
uniqueness 
 
 
 

The FF21A is a new framework generated by the amalgamation of the 
framework of Dale’s Cone of Experience and Bloom’s Taxonomy along with 
the Partnership for 21st Century Skills. The awareness of the effect of using 
technologies in the teaching and learning process is in alignment with the 
suggested tools in Dale’s Cone of Experience in this digital age learning 
environment. The appropriate Web 2.0 technologies that match with the 
alternatives given in Dale’s Cone of Experience was listed out in FF21A to 
expose readers to various alternatives in conducting and performing their 
teaching and learning process and to stay connected with their students, 
teachers and peers by using this interesting approach. Hence, this research 
finally affirmed that the various technologies used in this research are able to 
help in achieving the desired learning outcome and enhancing the 21st 
Century Skills among students. The FF21A framework is a novel contribution 
of this study.  
 

Benefit to mankind 
 
 
 
 

The FF21A framework demonstrated positive uses and results for future 
research for students and teachers to practice, and for designing the learning 
environment. The formation of this FF21A framework will be a starting point 
for future research. Educators also can use this framework as a guideline for 
them to perform their teaching and learning process in order to achieve higher 
order thinking skill and also generate the 21st Century Skills among students 
This convergent study has shown that it is possible to amalgamate two 
frameworks namely Dale’s Cone of Experience and Revised Bloom’s 
Taxonomy frameworks in a virtual learning environment along with the 21st 

The Framework for 21st Century Skills Acculturation (FF21A) 
(Siti Faizzatul Aqmal Mohamad Mohsin, 2020) 
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Century Skill framework to fits in this century. One of the major implications 
of this study is that the initial FF21A framework can serve as a useful 
framework for the potential researcher to study the concept of 21st century 
learning in more detail. 
   

Potential 
commercialization    
 
 
 
 

The connection of Dale’s Cone of Experience and Bloom’s Taxonomy as 
described in the FF21A is immensely important to be understood by teachers, 
policy makers, vendor or designer that can develop sophisticated software for 
education. The FF21A describes the transaction of knowledge of the human 
brain that undergoes a variety of learning experiences and the impact on their 
learning outcomes. The engagement of the human brain and knowledge 
transaction is important to be understood by anyone who is connected with 
the educational field. 
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Abstract 
 
 

This inovation research was conducted to evaluate the effect of using 
comparative tables to help Year Three pupils in understanding the concept 
of conversion of fractions to decimal numbers and vice versa. It also aimed 
to improve my teaching and learning practices in the classroom through 
the use of Petak Maya. The data for this study was collected through 
observation, interviews and document analysis. The data was then 
analyzed using content and pattern analysis. Persons’ and method 
triangulation was employed to check the data.The results of data analysis 
showed that all the participants showed significant improvement in their 
post test marks. The result of the study showed that comparison  tables was 
effective in helping the pupils understand the concept of conversion of 
fractions to the decimal number and vice versa in Mathematics. In 
addition, the research participants also mentioned that they are more 
interested in learning mathematical concepts with the help of Petak Maya. 
My teaching and learning practices in relation to understanding the 
concept of conversion of fractions to decimal numbers and vice versa also 
improved. 
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Keywords 
 
 
. 
 

Petak Maya, increase pupils’ interest in learning, Year Three pupil, 
developmental learning, conversion of fractions to decimal number and 

vice versa. 
 

Product description 
 
 

Inovasi Petak Maya direka menggunakan lima bahan dan alat penting iaitu 
kepingan blok, papan keras, gam uhu, reben dan kertas warna. Bahan dan alat 
yang digunakan mudah didapati di mana-mana sahaja. Kos penghasilan 
inovasi ini juga sangat rendah dan berpatutan dengan penggunaannya. Inovasi 
ini mengambilkan masa yang singkat untuk menghasilkannya. Pertama sekali 
saya telah sediakan bahan yang diperlukan. Seterusnya, saya telah membuat 
garisan tepi pada setiap blok supaya kelihatan lebih terang meningkatkan 
pemahaman. Kemudian, saya telah melekatkan blok berwarna hijau dengan 
kemas dan teratur pada kedudukan di tengah papan yang disediakan. Akhir 
sekali, saya telah membuat sedikit hiasan pada Petak Maya ini. 
 

Pictures/ Schematic 
diagrams/ Flow 
Charts/Screenshots
/Graphs and etc. 
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Novelty and 
uniqueness 
 
 
 

Petak maya boleh digunakan untuk pelbagai topik misalnya nilai tempat, 
pecahan, perpuluhan, peratus dan perwakilan data. Cara membuat alat ini juga 
sangat mudah dan bahan inovasi ini boleh dibawah ke mana sahaja dengan 
mudah. Kos penghasilan juga sangat murah dan bahan inovasi ini boleh 
dihasilkan dengan bahan-bahan yang mudah didapati. 
 

Benefit to mankind 
 
 
 
 

Petak Maya ini sangat berguna kepada guru-guru yang mengajar Matematik 
untuk meningkatkan pemahaman pelbagai konsep Matematik dalam 
kalangan murid. Petak Maya ini juga boleh digunakan sebagai alat permainan 
dalam pengajaran untuk merangsang minat murid dalam pelajaran. Petak 
Maya ini juga membatu murid menghubungkait antara pelbagai konsep asas 
Matematik dan blok pelbagai warna boleh digunakan untuk merangsang 
minat murid dalam aktiviti hands-on. 
 

Potential 
commercialization    
 
 
 
 

Based on physical appearance, Petak Maya is practically used a hobby or toys 
collection for individuals. Apart from that, Petak Maya can play an important 
role as teaching and learning equipment especially for primary students to 
improve their understanding in mathematical concepts using concrete 
materials. Petak Maya can be made using small blocks to be sell out for 
students as a stationary item. 
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Abstract 
 

 

Educating children at a young age is crucial as they are more receptive to 
knowledge transfer at this phase of growth and good oral hygiene habits 
developed at school age are expected to last a lifetime. To ensure effective 
education delivery, active participation from preschool children for oral 
health education activities is essential. Nevertheless, an activity book to 
engage them about the importance of oral health as part of general health is 
not easily available. During the COVID-19 pandemic, parents often rely on 
activity books or worksheets to make the kids busy at home. In response to 
this problem, we developed an activity book for preschool children with an 
alphabet concept named “Little Kids Teeth Activity Book”. The development 
of the book aimed to impart knowledge, understanding and skills to the 
children about oral hygiene and disease prevention. Every letter of the 
alphabet represents an aspect of dental health and is accompanied by fun 
learning activities. This activity book consists of a variety of learning 
activities which include tracing ABCs, drawing, reading, words recognition, 
colouring, counting activities, matching games, toothbrushing calendar, maze 
and many more. The layout of the book is designed to be child-friendly and 
easy-to-follow instructions. The alphabet concept was chosen to suit the 
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preschool children’s cognitive levels. Thus, makes learning about oral health 
relatable and enjoyable to the children. 
 

Keywords 
 

activity book, oral health education, preschool, children. 
 

Product description 
 
 

These 43 pages book consists of worksheets and activities that have elements 
of dental health. The first 26 pages covered the tracing of the alphabet from 
A to Z (small and capital letters) with positive oral health messages. The 
remaining pages covered learning activities such as spelling, colouring, 
drawing, counting and matching exercises. Other activities such as maze, 
puzzle, cross words and cut and paste worksheet are also available for kids to 
explore with guidance from parents/teachers. Such activities help young kids 
learn how to use their problem-solving skills to complete the tasks. Certificate 
of completion is also included at the end of the page to reward the kids’ 
achievement after completing the book. 
 

Pictures/ Schematic 
diagrams/ Flow 
Charts/Screenshots
/Graphs and etc. 
 
 

 

 

 

 
 

Figure 1. The cover page of the book 
 

 
 

 

 

Figure 2. Alphabet tracing activities 
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Figure 3. Colouring and maze activities 
 

 
4a) 

 

 
4b) 

Figure 4a. Toothbrushing diary for parents to monitor 
daily toothbrushing activities at home 

Figure 4b. Certificate of completion as a reward for 
kids’ achievement 

 
 

Novelty and 
uniqueness 
 
 
 

The “Little Kids’ Teeth Activity Book” is unique especially in terms of the 
content that exclusively focuses on learning alphabets and basic oral health 
for children. Existing alphabet activity books often focus on certain themes 
(i.e. animals or fruits). In addition, with this book, kids will appreciate the 
black and white images as extra activities for colouring and painting. By 
doing these activities, it helps to boost children’s fine motor skills and at the 
same time allow them to learn about dental health. This allows children to 
foster a more meaningful and memorable learning experience, which 
hopefully translated into positive oral health behaviours. The size of the book 
(A4) is appropriate to hold and fits in a backpack and easy to store in the 
book’s rack. 
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Benefit to mankind 
 
 
 
 

The book can be used at home, school-based activity or paediatric clinic 
waiting areas. In addition, it also served as a valuable teaching tool to 
teachers, parents and health professionals to educate children about the 
importance of oral health. During the COVID-19 pandemic, this activity book 
can be supplementary learning activities for preschool children especially 
with minimal access to the dental facilities. 
 

Potential 
commercialization    
 
 
 
 

More than 450 copies of the “Little Kids Teeth Activity Book” (ISBN 978- 
967-2181-36-8) have been sold to various stakeholders namely parents, 
school teachers, dental professionals, non-governmental organisations 
(NGO) for oral health education activities for preschool children. We believe 
this activity book has potential for a wider market because of the content’s 
uniqueness. Future plan includes to convert the book into Malay Language as 
per feedback and request from existing consumers. More interactive features 
such as stickers will be included in the next edition. For wider market value 
In line with merging of physical books into the online platform for 
example There is also a plan to convert this work into a virtual form for 
wider-based seamless access via the internet. 
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Abstract 
 

Zinc oxide nanorods (ZnONRs) and Fe2O3 nanoparticles (Fe2O3NPs) were 
produced on indium tin oxide (ITO) as a Fe2O3NPs/ZnONRs/ITO electrode 
in this study, and their performance for lead (Pb) ion detection in the 
aqueous phase was assessed. The morphology and phases of the samples 
were determined using field-emission scanning electron spectroscopy 
(FESEM) and X-ray diffraction (XRD), respectively. The 
Fe2O3NPs/ZnONRs/ITO electrode was successfully fabricated, according to 
the results. The ZnONRs and Fe2O3NPs have sizes of 60–90 nm and 17 nm, 
respectively, as determined by FESEM and transmission electron 
microscopy (TEM). Electrochemical analysis, which involved cyclic 
voltammetry and square wave anodic peak voltammetry techniques, 
was used to assess the performance of the Fe2O3NPs/ZnONRs/ITO 
electrode for Pb ions detection. Within the linear dynamic range of 0.2 μM 
to 1.2 μM, the Fe2O3NPs/ ZnONRs/ITO electrode displayed the lowest limit 
of detection and sensitivity of 0.01 μM and 4.40 μA μM− 1, respectively. An 
actual saltwater sample was used to evaluate the Fe2O3NPs/ ZnONRs/ITO 
electrode's applicability. The results were similar to those obtained using 
inductively coupled plasma optical emission spectrometry, confirming the 
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Fe2O3NPs/ZnONRs/ITO electrode's superior performance. The 
Fe2O3NPs/ZnONRs/ITO-modified electrode provides a low-cost, rapid and 
easy method of detecting Pb ions. 
 

Keywords 
 
 

zinc oxide nanorods, iron oxide nanoparticles, lead ions, square wave 
anodic stripping voltammetry, hydrothermal. 

 
Product description 
 
 

The work reported based on Fe2O3NPs/ZnONRs modified indium tin oxide 
(ITO) electrode for analyzing lead ions which was conducted using square 
wave anodic peak voltammetry (SWASV) method. As for this study, the 
SWASV method was used together with additional quantitative analysis of 
interference, repeatability, reproducibility and also real sample 
measurement. SWASV method is a currently used method and the most 
reliable electrochemical voltammetry method for analyzing Pb ion 
concentration. 
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Methodology, Results and Discussion 
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Publication: 

 
 
 

Novelty and 
uniqueness 
 
 

The novelty of this work is the well-aligned ZnONRs with and without 
Fe2O3NPs decoration were quantitatively analyzed for the first time using 
SWASV and cyclic voltammetry methods in terms of their Pb ion detection 
capability, interference, reproducibility, repeatability and applicability in 
real water sample. The role of ZnONR acts as an electrode modifier while 
incorporation of Fe2O3NPs is to increase the catalytic activity for detection 
efficiency by accelerating the charge transfer and the absorption abilities 
toward the Pb ions. To date, limited information is available on the ZnONRs 
decorated with Fe2O3NPs for Pb ions detection in the aqueous phase. 
 

Benefit to mankind 
 
 
 
 

 The modified Fe2O3NPs/ZnONRs/ITO electrode can be utilized for the 
real-world monitoring of Pb ions concentration in seawater and river 
samples. This newly developed electrode supports United Nation 
Sustainable Development Goal (SDG). We have created a breakthrough 
invention that can be used in SDG 6 which is focused on the clean water 
and sanitation. Moreover, the electrode could rise the public concern about 
the heavy metal pollution. 
 

Potential 
commercialization  
 
 

The developed electrode is an alternative way in environmental monitoring 
which offers application in detection Pb ions in different water samples such 
as seawater and river water. 
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Abstract 
 
 

The exam reporting system (ERS) simplifies the process of marks and grades 
reporting at the end of semester. At Akademi Pengajian Bahasa (APB), 
lecturers of servicing codes need to record students’ marks through various 
platforms. There was also a lack of standardisation of the reporting channel 
leading to confusion, redundant work processes, and inefficient process of 
analysis. ERS utilises Google platforms (Google Sheets, Google Drive) to 
build a uniform platform that facilitates the reporting process for lecturers and 
the analysing process for resource persons, faculty representatives, and the 
Academic Affairs Division. ERS offers easy access to all faculty members 
because it can be used remotely at home, is able to capture real time data, and 
allows automated and accurate analysis of data. This system also provides a 
visual presentation of the data, making it a user-friendly reporting system. In 
line with Universiti Teknologi MARA’s (UiTM) Go-Green initiative, ERS is 
fully online, reducing the need for printing to practically zero. The features 
of Google Sheet help to minimise errors in reporting and save time in 
analysing the data. Although ERS centralises the compilation of data, privacy 
and confidentiality are maintained through the permission and sheet-locking 
features of Google. In the future, we hope to collaborate with the Academic 
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Affairs Division, InfoTech, all faculties, and all branches in UiTM. At APB, 
the ERS will be deployed to non-servicing programmes as well next semester. 
 

Keywords assessment, results reporting, Google Sheet, Google Drive, data analysis. 
 

Product description 
 
 
 

The exam reporting system comprises of:  
a) Resource Person Sheet (RP Sheet) 
b) Lecturer’s Marking Sheet template 

 
The reporting process starts by generating a marking sheet for all lecturers 
teaching their code based on a set template. This is done with the click of a 
button by the Resource Person (RP). Marks and other data keyed into marking 
sheets by individual lecturers will be automatically captured by the master 
sheet (RP Sheet) held by the RP once a lecturer exports their data. The 
exported data will comprise of student results from all groups of the various 
faculties that are taking that code during semester. The data will be 
automatically tallied, analysed, and visually presented for easy reporting to 
Jawatankuasa Akademik Fakulti (JAF) by relevant personnel such as RPs, 
faculty representatives, and coordinators. 
 

Pictures/ Schematic 
diagrams/ Flow 
Charts/Screenshots
/Graphs and etc. 
 
 

Resource Person’s and Faculty Representative’s sheet 
 

 
RP sheet - Class list 
 

 
RP sheet - Summary by Faculty 
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RP sheet - Bulk Data Summary by Faculty 
 

 
RP sheet - Failure Report 
 
 
Lecturer’s Marking Sheet 

 

Lecturer’s Marking Sheet Page 1 (left side) 
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Lecturer’s Marking Sheet Page 1 (right side) 

Lecturer’s Marking Sheet Summary page 
 

Novelty  and 
uniqueness 
 
 
 
 
 

As APB hosts a large number of servicing codes, ERS centralises the data 
collection and makes the process convenient for both lecturers, who need to 
report the data, and resource persons, faculty representatives, and the 
Academic Affairs Division (HEA), who need to analyse it. Furthermore, the 
previous reporting system necessitated personnel to manually submit reports 
to the office or via multiple platforms including Google Form, Google Doc, 
Google Classroom, and even manual submissions which entailed physical 
dangers, unnecessary confusion, and anxiety. To overcome this, ERS allows 
remote reporting. In line with the UiTM Go-Green initiative, ERS is also 
environmentally friendly as it reduces the need for printing to practically zero.  
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Benefit to mankind 
 
 
 
 
 

The ERS benefits lecturers, resource persons, faculty representatives, the 
Academic Affairs Division (HEA), and UiTM as a whole in the following 
ways: 
 
Lecturer: 

● ERS is a time-efficient system.  
● It is modelled after and therefore compatible with UiTM’s e-Res 

system.  
 

Resource person, faculty representative, and the Academic Affairs Division 
(HEA):  

● It simplifies the monitoring of submission status of lecturers.  
● It automatically analyses the data collected.  
● It visually presents the analysed data for easy reporting.  
● It enables retrieval of students’ assessments data in cases where a 

lecturer becomes unavailable (e.g: lecturer contracts COVID-19, 
lecturer gets transferred). 

 
UiTM:   

● It realises UiTM’s Go-Green mission.  
● It increases efficiency and accuracy of data reporting. 

 
Potential 
commercialization    
 

In the future, we hope to collaborate with the Academic Affairs Division, 
infotech, all faculties and all branches in UiTM. At APB, this reporting 
system will be deployed to a non-servicing programme next semester. 
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Abstract 
 

 

The ENG121: Speech Communication Skills via MOOC on UiTM uFuture 
Learning Management System created for online learning of communication 
skills was built on the engagement of learners to self-organize their 
participation for speaking in public through innovative and fun approaches in 
learning oral presentation skills. Hence, MOOCs are found not only to assist 
students reading, but oral presentation skills as well. (Smyrnova-Trybulska et 
al., 2016). The UiTM uFuture system offers free online learning courses for 
UiTM students on a user-friendly platform, offering a variety of courses that 
can be taken and learned at the user’s own pace. The MOOC, nonetheless, 
allows a free large-scale interactive participation and open access via the web 
for any individuals. Course developers act as the instructors for groups of 
learners or classes that are formed. Mohamed (2008) asserted that the best 
approach to online learning is by having information broken down into 
suitable size pieces to enable better processing. Taking this into account, 
ENG121 is structured to guide learners through the course systematically: 
module by module, and topic by topic. Comprising not only the lessons, 
assessments and activities, the course featured includes keeping track of 
learners’ completion of lessons and assessments. 
 
 

500

mailto:3nurbaya@uitm.edu.my
mailto:3nurbaya@uitm.edu.my


 International Invention, Innovation, & Design Expo (INoDEx2021)  

Poor communication skills often lead to frequent misunderstanding and 
frustration. There are also concerns that speaking skills cannot be delivered 
and taught online. As the fear of public speaking is a pressing topic for many, 
the product can be seen as enormously freeing for both instructors and 
learners alike. It offers a variety of learning options and an assortment of 
modules, quizzes, practices, assessments, and comic strips for participants to 
choose from. The teaching modules cover topics for basic communication 
skills and are linked to instructional videos from YouTube to create a more 
effective environment for learning and understanding. Teaching public 
speaking via MOOC is an approach to transforming the education system 
from textbook, pen and paper, and classroom lectures to new modes of 
learning. Therefore, MOOC is deemed to be practical, free and effective; 
not rigid. (Guthrie, Burritt & Evans, 2013). 
 
The course is tailored to support self-paced individualized learning of 
presentation skills starting with several ‘unthreatening’ instructions to more 
challenging ones. Evaluation of students' work and practices are far more 
formative and can be devoted solely to providing students with a more useful 
progress indication, contradictory to summative approaches in conventional 
classes. The activities and assessments factored in are explicit with concise 
instructions that allow learners to make attempts on their own. 
 
ENG121: Speech Communication Skills is an educational product that allows 
for more flexible access to education as it caters to learners with diverse life 
and educational background. Learners can personalize learning according to 
their own needs as the modules were created based on the values for learners' 
flexibility in time, space and pace of learning. Anyone who wishes to learn 
presentation skills can also sign up for this course as it accommodates 
different types of learners of various needs and limitations. Lynch (2020) 
affirms that online classes can have valuable resources for introverted 
learners. Therefore, shy learners or introverts will benefit much from the 
course as it allows them to learn or work as an individual. The Modules were 
also specifically crafted to assist learners to further improve their public 
speaking abilities more effectively in an online environment. 
 

Keywords 
 

speech communication skills, public speaking, MOOC, uFuture. 
 

Product description 
 
 

MOOC for ENG121: Speech Communication Skills comprises 6 main 
modules based on the basic principles for oral presentations. Each module 
was craftily designed with related sub-topics, pre-activities, selection of 
topics, quote of the day and cartoon strips. They are structurally tailored to 
prepare students to be apt in applying public and persuasive speaking skills. 
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Charts/Screenshots
/Graphs and etc. 
 
 

 

 
 

Novelty  and 
uniqueness 
 
 
 

ENG121: Speech Communication Skills course offers a wide array of 
learning options and an assortment of modules, quizzes, practices, 
assessments, comic strips for learners to choose from. Evaluation of 
students' work and the awarding of grades is more formative, devoting 
purely to providing students with a more useful indication of their own 
progress and self-accomplishment, not a summative measure of their ability. 
Activities and assessments were thoughtfully created to cater to different 
individual’s needs, and some specific topics in ENG121 are linked to 
instructional video resources from the YouTube and educational websites to 
enhance learning and understanding. The lessons created for ENG121 begin 
with several ‘unthreatening’ instructions to more challenging ones. They 
include concise instructions which enable learners to make attempts on their 
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own. Most lessons were developed in the form of short videos which make 
the learning experience a fun one. 
 

Benefit to mankind 
 
 
 
 

Over the years, technology has revolutionized our world and daily lives, thus 
making people interact using social media more than in-person interaction 
(Devlin, 2016). Due to the absence of voice and body language, teaching 
speaking skills in an online setting requires a little more thought and planning 
compared to communicating with students via a conventional face to face 
(F2F) classroom environment. Thus, blended learning or online learning has 
been brought forward as an option to deliver educational products that can 
address the pressing need for changes and transformation in pedagogical 
practices. Meticulously, the modules set will assist learners to further improve 
their public speaking capabilities in an online setting, in a more effective 
manner. The more flexible learning plan served in the course could satisfy 
the needs of people with diverse education levels from different walks of 
life. The personalized learning option enables learners to discover the whole 
lesson according to their specific needs parallel to their flexibility of time, 
space and speed of learning. Learners can customize their learning needs to fit 
their own pace of learning, space and time - abiding to their own flexibility 
(Vanslambrouck, Zhu, Lombaerts, Philipsen and Tondeur, 2017). MOOCs’ 
open concept offers a different experience from the traditional classroom 
that restricts involvement from outsiders. ENG121 offers room for 
contribution from content developers, learners and people with expertise in 
presentation skills. Therefore, it gives an opportunity for the learners to 
communicate and exchange ideas with every participant registered in the 
course leading to an abundance of perspectives from a larger audience base. 
This leads to a more comprehensive learning to take place and at the same 
time, fosters networking among the registered participants, developers and 
experts which allows each to grow personally and professionally. It is hoped 
that learners of this course could work on overcoming their fear of public 
speaking and develop more confident delivery of oral presentations. 
 

Potential 
commercialization 
 
 
 
 
 
 
 
 
 
 
 
 

The ENG121: Speech Communication Skills engages students/participants in 
active and interactive learning. The modules can be patented and developed 
into a product which UiTM may claim legal rights to. Since online learning 
is growing rapidly, the uFuture platform may be assessed by all UiTM 
students and participate in the lessons prepared. As more corporations need 
to provide specialized presentation skills training for their employees, the 
product can be used as a training platform. A revised MOOC platform can be 
developed from the existing one to suit the specific group of learners, 
getting sponsorship in return, or even securing a sponsorship for future 
courses. As of November 2020, the cumulative data of MOOC learners in 
UiTM has reached 106,764 (iCEPS, 2021). If paying students enrolled in a 
MOOC course for the first semester, that sole semester could potentially 
generate an extra income for iCEPS. Learners can be offered paid 
customized links to their coursework. Another income generator can come 
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 from paid examinations. Courses can be free, but MOOC providers can offer 
a certification track, which allows students to pay for an official certificate 
upon successful completion of a course. As the conceptualization of MOOC 
can meet market demands locally and globally, the ENG121 allows students 
from all walks of life, ranging from various levels of proficiency to engage 
in an interesting and interactive teaching and learning process, anywhere 
and anytime convenient to them. Hence, the quest for knowledge as such, is 
infinite. 
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Abstract 

 

The traditional methods of giving oral health education (e.g. talks, 
exhibitions) were found to be less effective to promote behaviour change 
among schoolchildren. To ensure effective oral health education delivery, 
active participation and engagement from schoolchildren are essential. 
However, there is a lack of interactive education materials related to oral 
health available in the market. To fill the gap in this area, TOOTHPOLY was 
developed as part of strategies in delivering effective, tailored and specific 
oral health education to children. TOOTHPOLY is intended for primary 
school children where 3 to 4 players can play at one time. It provides 
opportunities for the players to explore more about the importance of oral 
health where all the characters, rules, move and action of the gameplay are 
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specifically designed to be dental health related. In addition, this product also 
integrates a mixture of different game mechanics. TOOTHPOLY is enjoyable 
and sparks excitement among the players, making learning about oral health 
more fun.  
 

Keywords boardgame, game-based education, oral health education. 
 

Product 
description 

 

The TOOTHPOLY Board Games adopt the concept of the Monopoly Board 
Games where the player needs to move around the board and play along 
according to the instructions on the spaces landed. TOOTHPOLY is intended 
for primary school children aged 9 to 12-year-olds, where 3 to 4 players can 
play at the same time. 
 
The use of Malay language was chosen to tackle those in low-income groups 
that may not be proficient in English. The game was constructed based on 
four specific themes namely: “Jom Jaga, Jom Makan, Jom Periksa and Jom 
Rawat”. For each of the theme, the players will get to learn the fun facts of 
dental knowledge accordingly. The game has two (2) main goals, which 
requires players to collect a complete set of 32 teeth and a complete set of 
four (4) theme cards from each of the themes on the board games. The player 
that completed these tasks first is considered the winner. Each player will be 
given an amount of money and an incomplete set of 20 teeth to start the game. 
 
The player needs to roll the dice to move around the board. The board is 
illustrated into four (4) different themes with four (4) theme cards each. When 
landing on any of the theme spaces, the players are given the opportunity to 
buy one (1) theme card that they pick at      random. The players can only buy 
one (1) theme card for each theme      and collect all four (4) different theme 
cards as part of the requirement to win the game.  
 
The board also consists of different types of spaces such as: chance spaces, 
penalty spaces, truth or dare spaces, fact and myth spaces, and bonus spaces. 
When landing on any of these spaces, players are required to follow the 
instruction on the game cards according to the spaces landed. If the players 
land on chance, truth or dare spaces, or fact and myth spaces, they have to 
draw a game card and follow the instructions given. Reward points will be 
given for correct answers and task completion. Subsequently, failure to 
complete the instruction will result     in the players being penalized. The 
penalty space      is a form of a disadvantage to other players, where points 
will be deducted. The bonus space      allows players to collect free bonus 
points (by random). The bonus, rewards and penalty points for the game are      
in terms of tooth, money and theme cards according to the game cards.  
TOOTHPOLY comes with: i) A board   ii) Dice & player tokens                        
iii) Instruction Booklet  iv) The Bank Notes  v) 4 teeth set  vi) 21 set of  game 
cards according to themes (theme cards, chance cards, penalty cards, truth or 
dare cards, fact and myth cards, and bonus cards. 
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Figure 1: TOOTHPOLY Borad Game 

 
 

  
Figure 2: Theme Cards 

 
 

 
 

Figure 3: Game Cards 
 

509



 International Invention, Innovation, & Design Expo 
(INoDEx2021)  

 

 

 
Figure 4: Bonus Cards 

 
Novelty and 
uniqueness 

 

 

The uniqueness of this product lies in the game elements that contribute to a 
playful and fun learning experience. It can also serve as a catalyst to promote 
better oral hygiene behaviour among school children. The content is unique 
on dental health, tailored-made to suit primary school children and family-
based activities. This interactive board game can stimulate positive brain 
activities and promote knowledge retention. The TOOTHPOLY logo has 
been filed for trademark application. 
 

Benefit to mankind 

 

 

In this pandemic period, this board game is a useful learning tool at home, 
especially with minimal access to dental clinics and school dental service. 
The board game elements contribute to a playful, fun learning experience and 
motivation for better oral hygiene behaviour. In addition, it enhances social 
interactions between players especially and parents can keep the children 
busy with education game and reduce their “screen time”. This 
TOOTHPOLY can be played at school settings for classroom or co-
curriculum activities. TOOTHPOLY can also be utilised at dental clinics 
(children’s corner or waiting area).  
 

Potential 
commercialization    

 

 

 

TOOTHPOLY can be incorporated as part of oral health education activities 
under the Ministry of Health school dental service and outreach programme 
(e.g “Kampung Angkat”).  In addition, we plan to engage with the Ministry 
of Education to introduce TOOTHPOLY in schools as part of recognized co-
curriculum activities (e.g DR MUDA programme). Parents and private dental 
practitioners can also use this board game for home-based or clinic-based 
activities. Future development includes element of Augmented Reality as 
added value to the board game.  
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Abstract 
 

This innovative product aims to determine the impact of using multimedia 
ebooks on the learning outcomes of the English language learners. “Quick 
Bites”, which focuses on the topic “Foods Around the World” is created using 
the Book Creator tool. It is a multimedia ebook that offers narratives and 
activities in text, colourful images, sounds, and interactive features. “Foods 
Around the World” is chosen as the topic is able to reach out to diverse 
learners from a wide range of age groups.  Learners are able to make a copy 
of Quick Bites and customise it according to their proficiency levels and 
creativity. They are able to record videos, audios, draw pictures, write text 
with words or speech in their personal copy.  Quick Bites provides a simple 
interface that even young children will find easy to operate. It also offers the 
read aloud feature using the device's text-to-speech capabilities.  Words are 
highlighted as they are read and pages are automatically turned. Quick Bites 
too allows pupils to learn at their own pace and participate in  remote real-
time collaboration.  Peers and teachers can provide immediate feedback via 
this feature. Quick Bites has reached readers from 8 different countries and 
will continue to spread its wings. 
 

Keywords multimedia ebook, self directed, differentiated strategies. 
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Product description 
 
 

Quick Bites is a 33 page multimedia ebook created and produced using the 
Book Creator tool on the 20th August 2021. It offers narratives (reading 
passages) and activities in text, colourful images, sounds, and interactive 
features. “Foods Around the World” is chosen as the topic is able to reach out 
to diverse learners from a wide range of age groups. 
 

Pictures/ Schematic 
diagrams/ Flow 
Charts/Screenshots
/Graphs and etc. 
 
 

 

 
Quick Bites cover page  

 

 
An example of a reading text that can be read aloud with each highlighted 

when it is read.  All the images found in Quick Bites are taken from 
Pixabay Free images. 

 

 
Food Fiesta Quiz is created using Flippity.com and learners can click on the 
icon and answer the quiz. Create a Healthy Plate offers pupils the freedom 

to drag and drop their choice of healthy food 
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Learners are able to upload images from a file or take a snapshot or a video 
using their cameras. 

 

 
Word Search is created using Flippity and learners can highlight the words.  

Donuts and Sausages is a Tic Tac Toe version.  Learners can collaborate 
and engage in real-time mode.  

 

 
This page allows learners to be creative and empower their voices. 

 

 
My Food Diary helps young learners with very low proficiency to insert 

images of their food for a day.  This activity of tailoring to individual needs 
encourages differentiation strategies. 
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The last page allows the researchers to collect data on the learners reactions 
/ feelings for this multimedia ebook. 

 
This is the link to Quick Bites 
https://read.bookcreator.com/fadMEJIoAFQ1V9u9Q456mTS1ZJt1/rIxXTC
guROqSie6q_r2jgQ 

 
Novelty and 
uniqueness 
 
 
 

Quick Bites offers a read aloud feature where words are highlighted when 
they are read. This feature is very useful for dyslexic learners. Quick Bites 
offers many interactive activities which are interesting and challenging. 
However, there is no hard and fast rule on how to use Quick Bites as learners 
are given the freedom to choose which activities that they would like to do. 
Hence, promoting differentiated strategies and personalised learning. The 
final product of Quick Bites will be a personalised workbook whereby each 
learner will have a copy of their own product and kept in the Book Creator 
library. It could later be published online, saved as a pdf copy or even printed. 
The product varies as learners are allowed to extend their creative potential. 
They are allowed to add extra pages, change the images and even create their 
own reading passages and comprehension questions. Quick Bites also 
promotes self-regulation as Teachers / Parents or Guardians have the capacity 
to provide real-time feedback to help learners to evaluate and improve their 
work.  
 

Benefit to mankind 
 
 

A 2013 study on creativity by Education Scotland stated that “Creativity is 
very clearly at the heart of the philosophy of Curriculum for Excellence and 
is fundamental to the definition of what it means to be a ‘successful learner’.” 
They concluded that children learn better through activities where they are 
utilising their creativity.  Quick Bites allows students (and teachers) the 
freedom to build, write, draw, and combine many multimedia elements to 
differentiate the experience for the students and allow curiosity and creativity 
to be fostered. Quick Bites is a powerful tool to integrate instructional 
messages with learning activities to create more engaging and exciting 
learning environments. It is a meaningful approach for creating a 
constructivist learning environment based on novel principles of teaching and 
learning. Thus, this approach has the potential to enhance student engagement 
and provide better educational outcomes for learners. 
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Potential 
commercialization    
 
 
 
 

Quick Bites is published using a Creative Commons CC-BY license. Creative 
Commons is the standard way to allow re-use of digital items on the internet. 
The CC-BY license attributes the researchers as the original author as it is 
published through Book Creator. The Book Creator apps will also provide 
statistics to show how many teachers and students are reading and remixing 
Quick Bites!  As you can see in the diagram below Quick Bites has been read 
by 437 readers from 8 different countries (AND the number is still growing). 
 

 
 

We have also submitted our application for a copyright protection from 
MyIPO and have received our notification of copyright submission on the 
10th of September.  Our application number is LY2021E0342. Attached 
below is the summary of notification. 
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We too have collected many feedbacks from our readers and some 
improvements have been made to cater to our learners’ needs. User feedback 
is compiled in a book. Below is the link 
https://read.bookcreator.com/1lxGrJEA1fWcPF5CfWgcGUV8Okq1/SKDX
eE6YRPuAZyJfG7CmPQ 
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Abstract Grouper is one of the high market value marine fish, with the estimated price 
about RM80-RM100 per kg. However, due to it easy exposure to infectious 
diseases such as bacteria, the mass mortality rate of mariculture groupers 
could record up to 80% of the affected culture population. Based on our 
previous study, fatty acid group showed significant roles in immune response 
of grouper fingerlings infected with Vibrio vulnificus. Hence, our research 
group has developed fish feed from immunostimulant substance known as 
oleic acid to enhance the survival and innate immune response of grouper fish 
against vibriosis infection. After six weeks of feeding experiment and one 
week of Vibrio challenged, fingerlings fed with oleic acid showed highly 
significant difference (p<0.05) in their survival rate as compared to other 
commercialized feed dietary. Furthermore, immunology assay such as 
lysozyme activity, respiratory burst activity and phagocytic activity of 
fingerlings fed with oleic acid showed highly significant differences (p<0.05) 
compared to fingerlings fed with control dietary. The finding suggested that 
FAquaDiet elevated the survival and innate immune response of grouper 
which give a potent effect in fish disease resistant up to 50%. The usage of 
this eco-feed diet as a potential health-promoting fish feed supplement will 
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not only benefits the farmers in reducing mortality rate of grouper 
mariculture, but also simultaneously increase the grouper productivity to 
fulfil the market demand in the future. 
 

Keywords 
 

FAquaDiet, oleic acid, immunity booster, aquaculture, sustainability. 
 

Product description 
 
 

FAquaDiet is formulated by adding oleic acid fatty acid into the fish feed 
formulation as an immunostimulant to stimulate the immune system of 
grouper fish. Other ingredients used are soybean meal, fish meal, vegetable 
oil, corn flour, vitamin mixture and mineral mixture. Through a series of 
feeding experiment and pathogen challenged, the FAquaDiet has shown 
highly significant differences in their survival rate and immunology assay 
activity compared to grouper fed with control diet. 
 

Pictures/ Schematic 
diagrams/ Flow 
Charts/Screenshots
/Graphs and etc. 
 
 

 
Methodology 
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Result 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
Novelty and 
uniqueness 
 
 
 

FAquaDiet has uniqueness especially in terms of new compound addition in 
the fish feed formulation. Oleic acid from the fatty acid group is used as an 
immunostimulant that can stimulate the immune system of the grouper 
fingerlings to increase the fish’s resistance to disease. Instead of using 
antibiotics that can develop antibiotic-resistance strain bacteria or harmful 
to human health with the accumulation of the antibiotics in the fish product, 
the oleic acid compound that occurs naturally in various vegetable and 
animal fats and oils can stimulate the activity of fish immune response 
which will not only impact the fish productivity but also help in reducing 
the disease occurrence in mariculture industry. 
 

Benefit to mankind 
 
 
 

FAquaDiet is conducive to boost fish immunity. The fatty acid showed 
significant roles in the immune response of grouper fingerlings infected with 
Vibrio. It provides an alternative and robust method in inducing survival and 
stimulates the immune response of the grouper fingerlings infected with 
Vibrio. It also helps farmers reduce the mortality rate of fish caused by 
vibriosis infection without using any drug or hazardous chemicals. 
 

Potential 
commercialization    
 
 
 
 

FAquaDiet might have a good potential in the fish feed industry, assisting in 
producing an eco-feed diet as a potential health-promoting fish feed 
supplement to replace the existing method such as antibiotics or 
vaccination. With more research on the dissolution and stability of the pellet 
by encapsulation or coating, the product can be upgraded to be more 
marketable and commercialize for the fish feed industry. 
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Abstract 
 

 

Tense-o-gram Online is a quick English tense/aspect reference online which 
makes use of two line diagrams to represent the many English tenses and 
aspects. The biggest struggle that many EFL and ESL students face in 
mastering the English language is to understand the complex English tense 
system and to conjugate the verbs into different tenses and aspects for active 
and passive sentence constructions. Tense-o-gram is one of the two tense 
diagrams with 4 lines to represent 3 aspects and one passive construction 
printed on one sheet of paper for quick and easy reference on the rules and 
usage. Tense-o-gram xtra is the second line diagram which serves similar 
function but carries another 3 additional lines of the English aspects. Both 
diagrams have now been converted into a digital form and accessible online 
anytime and anywhere by anyone who searches for the keyword 
‘tenseogram’. This innovation has the potential to become a one STOP 
reference point for all English verbs and attract EFL and EFL learners 
worldwide. The potential for commercialization for EFL/ESL users/learners 
is huge when this online reference is transformed into mobile apps which can 
be downloaded at minimal charge. 
 

Keywords 
 

EFL/ESL learners, English tenses, verb conjugations, online resources. 
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Product description 
 
 

Tense-o-gram means tenses on a diagram. It is a line diagram that displays 
the verb conjugations for as many as three tenses, four aspects and passive 
voice onto a single page, rather than on different pages of the conventional 
English grammar book. On this single diagram, EFL/ESL learners can see the 
different verb forms and auxiliaries used for different tenses and aspects at a 
glance. To accommodate all the English aspects and the passive voice, 
another diagram has been developed and called Tense-o-gram xtra. The 
second diagram displays three more verb conjugations which are perfect 
continuous, continuous passive, and perfect continuous passive. These two 
diagrams have been made available online, hence the name Tense-o-gram 
Online. 
 

Pictures/ Schematic 
diagrams/ Flow 
Charts/Screenshots
/Graphs and etc. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

     
                            

Novelty and 
uniqueness 
 
 
 
 

Tense-o-gram Online: One and Only English Tense diagram in the 
world  

● Reduces teaching time from one year / one semester to only 50 
minutes. 

● Acts as a visual representation of otherwise very complex and 
confusing rules of the English tense-aspect system. 

● Replaces bulky grammar books & serves as an efficient Personal 
Cognitive Organiser which can be referred to in an instant. 

● All 21 constructions are placed on two diagrams with DISTINCT 
lines to reflect their nature. 

● These lines enable an abstract notion of time to be expressed in a 
tangible manner. 
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● Once the lines are recognized, differentiated and understood, the 
whole diagram can be committed to memory and referred to 
cognitively. 

● Hence, the name Personal Cognitive Organiser@Tool. 
● It is an efficient, easy, quick reference, minus thick grammar book 

 
Benefit to mankind 
 
 
 

It is a one stop reference for all English verbs. It is a good grammar reference 
when writing all types of English essays, FYP and journal articles. It also 
works for editing any type of written works as well as for spoken English. 
This innovation is not only an excellent tool for low proficiency EFL learners, 
it is also an excellent guide for upper intermediate EFL students, EFL 
lecturers, and English teachers. 

 
Potential 
commercialization    
 
 
 
 

We believe that the potential for this innovation is huge. EFL/ESL learners 
all over the world, in particular in the middle eastern and Asian countries 
would benefit from this cognitive organiser. This super easy technique 
summarizes the complex English tense system in 2 diagrams which EFL 
learners will find appealing, convenient and handy.   
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Abstract 
 
 

Nowadays, solar powered LED lighting is an essential feature in developing 
a green technology environment. Solar lighting systems emerged rapidly and 
have been implemented in our country for streetlight, car park light, garden 
light and many more. In 2019, SIRIM reported the installation of 99 
lampposts around Section 7, Shah Alam saves 13.5 MWh of electricity per 
year. The integrating smart LED solar streetlights are commonly powered by 
renewable energy from the sun which consist of solar panel, controller, 
rechargeable battery, lighting fixture and pole. The controller will convert 
solar energy into electrical energy through photovoltaic effect and store the 
energy in the battery. In the night, the battery will convert the chemical energy 
into electrical energy to light up the roads. However, our Smart Street Light 
offers extra functional device which is introduced as “SOS SMaSL” as it 
manages to provide emergency call and signal besides served as smart solar 
streetlight. We customized the system with photoresistors, also known as 
light dependent resistors (LDR), which are used to indicate the presence 
or absence of light. SMaSL used lithium-ion battery charged by solar panel 
and integrated with GSM (Global System of Mobile) SIM800L used to 
make a call. Therefore, the fabrication of this product could further explore 
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and improve in developing smart technology system with much more extra 
features and enable to perform with high efficiency and cost-effective as 
well.  
 

Keywords 
 

SMaSL, Smart Street Light, save energy, low cost. 
 

Product description 
 
 

SMaSL is constructed by Arduino Nano circuit assembly and placed in the 
PVC pipe. The pipe is initially cut and designed to act as lamp post. SMaSL 
consists of lithium-ion batteries charged by solar panel 5.5V, Arduino Nano 
chip, LDR sensor and GSM SIM800L. LDR sensor will switch on the light 
automatically at night and switch off at morning and the solar panel recharged 
to save energy. As to make an emergency (SOS) call which provides through 
GSM SIM800L, the user just needs to push a red emergency button designed 
at the lamp post. If the emergency button is pushed, the red LED will blink 
automatically and make an emergency call. The primary light, white LED 
will remain if the emergency button is not used. Each lamp is linked with HC-
12. Through the multiple product tests, the SOS SMaSL design has shown to 
functionalize with effective cost and performance. 
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Pictures/ Schematic 
diagrams/ Flow 
Charts/Screenshots
/Graphs and etc. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Novelty and 
uniqueness 
 

SOS SMaSL has uniqueness especially in extra features such as SOS call and 
signal blink. It helps to provide safety and security in badly lit and high crime 
areas. Equipped with emergency call, the touch of a button away leads smart 
streetlights with red blinks as emergency signal. SOS SMaSL is a technology 
with a green system as it harvests electrical energy from a renewable source, 
the Sun. It offers long-lasting utilization and low maintenance cost.  
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Benefit to mankind 
 
  
 
 
 

SOS SMaSL is an energy saver as it uses the solar panel to charge the lithium-
ion battery. It promotes safe and security in urban and rural areas especially 
for pedestrians, drivers and riders. The civilians that are near the surroundings 
can take it as precaution or give help if needed as they saw the red blink from 
SOS SMaSL. Since solar wires do not have external wires, the risk of 
accidents such as electrical shock is minimized. It offers lower chances of 
overheating compared to conventional streetlights. Therefore, SOS SMaSL 
require less maintenance and budget friendly due to minimal cost on wire and 
material and keep just costing in once in a lifetime. 
 

Potential 
commercialization    
 
 
 
 

Our SMaSL has a potential use on the main road by increasing the lamp height 
and LED power. It can be implemented along the village road in rural areas 
without worrying about electricity as it harvests energy from sun. It can also 
be implemented along the mountain trail to improve people’s safety as push 
SOS button ready to serve in an emergency. As a conclusion, with appropriate 
materials and design, our innovative SOS SMaSL can further develop as 
potential need to streetlighting system in Malaysia. 
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Abstract 
 
 

Learning German as a 3rd or foreign language in Malaysia is still considered 
uncommon among universities, colleges, and schools students as compared 
to other languages such as Mandarin or Arabic. The language is also known 
as a cumbersome language to learn. Therefore, the German Unit Academic 
Language Studies decided to introduce this German Courseware 1 that will 
be used by all UiTM students taking the INTRODUCTORY GERMAN 
LEVEL I (TGC401). The German courseware is designed based on 4 
language skills (reading, listening, writing and speaking). The German 
courseware is easy, fun and simple to learn as it is interactive based. The 
German courseware also offers students both classroom experience and 
online self-access learning. It consists of 4 chapters/themes that are based 
on the German scenario. The themes of German Courseware 1 are aligned 
with the A1 CEFR (Common European Framework of Reference for 
Languages). This courseware could also be used as a reference to study or 
work in Germany. The short-term plan is to use this courseware as official 
German courseware together with a textbook for all UiTM students taking 
Introductory German Level 1(TGC401) whilst the long-term plan is to make 
this courseware accessible to anyone interested in learning German language 
as a 3rd or foreign language. 
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Keywords 
 
 

4 language skills, interactive-based, self-access learning,  
CEFR (Common European Framework of Reference for Languages) 

Product description This German courseware introduces basic German language. The courseware 
consists of 4 lessons. Each lesson has one to four parts. The focus is on 
vocabulary and grammatical concepts through active communication. Audio, 
pictures, exercises provide direct exposure to German language. A self – 
access learning courseware is mostly based on Einfach 1 Basic German 
textbook. The German courseware will help the students development of 
effective basic communication skills. 
 

Pictures/ Schematic 
diagrams/ Flow 
Charts/Screenshots
/Graphs and etc. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Novelty and 
uniqueness 
 
 

There is no local learning courseware in the German language in Malaysia. 
Therefore, the German unit has taken the initiative to create a courseware. 
The unique of the courseware is created by non-native speaker. Contents, 
audio, exercises, dialogs are also designed by team members. 
 

Benefit to mankind 
 
 

This courseware will be used by all students at the UiTM main campus and 
branch campuses. It can also be used among universities, colleges, school 
students and individual to learn basic German. 
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Potential 
commercialization    
 
 

This courseware will be used by all IPTA and IPTS students who learn 
German as a foreign language. The courseware will also be useful for anyone 
who wants to learn German as a foreign language. 
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Abstract 
 
 

Due to the pandemic, facility closure in an emergency is a new norm for 
everyone nowadays. Still, learning in university shall not be stopped and it 
can be executed in a more interesting way other than showing students video 
clips, especially in laboratory sessions. An online gaming platform named 
THE HEZYLAB is created for carrying out the laboratory practical at home, 
especially during campus closure and the laboratory is not accessible 
physically. THE HEZYLAB provides engaging solutions to both the 
instructor and the students from Life Sciences and Engineering in performing 
theory and practical for the courses involved. It creates awareness towards 
the importance of being ready prior to laboratory sessions. THE HEZYLAB 
allows the online assessment of the students and their performance in the 
laboratory work to be monitored during the campus closure at home. In 
addition, THE HEZYLAB can gauge the students’ engagement in their 
active learning towards a practical course by implementing station games in 
learning. Apart from its advantage of engaging the students in their practical 
work, students were provided with immediate constructive feedback. THE 
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HEZYLAB has the potential to be applied to any courses, especially when 
there is a need to conduct the practical session virtually. 
 

Keywords 
 

Gamification, virtual lab practical, online laboratory, lab at home. 
 

Product description Implementation of gamification has become the new trend in education, as 
an alternative to the learning process but offers a more exciting approach to 
learners. Gamification can be defined as the application of typical elements 
of game playing such as point scoring, roles of play, and competition with 
others. The difference between gamification in THE HEZYLAB compared 
to conventional based learning is the distinctive features which play a key 
role in gamification. 
 

● The students are known as game players. 
● There are challenges or tasks that need to be done, according to the   

defined objectives. 
● Points or marks are accumulated as a result of performing tasks. 
● Students are challenged with different levels of difficulty, as they 

progress, depending on the points they achieve. 
● e-Badges are rewarded to students upon completion of tasks. 
● e-Certificate can be issued to students upon completion of level. 

 
Pictures/ Schematic 
diagrams/ Flow 
Charts/Screenshots
/Graphs and etc. 
 
 

A step-by-step instruction on the use of The HezyLab. 
 
Step 1: The welcoming introduction to the virtual laboratory session 
An introduction to The HezyLab is shown in Figure 1. In The HezyLab, the 
students are required to complete all three stations (can be more stations 
depends on the instruction’s setting), namely Station 1, Station 2 and Station 
3 for each laboratory session. Students are briefed on the expectation of the 
virtual laboratory session. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1. The snapshot of The HezyLab 
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Step 2: Role playing by the students 
To create the exciting environment of gamification, the students have the 
option to choose an avatar character as shown in Figure 2. 

 

         
   Milli Hecto Gram Deci Candela 

Figure 2. The student avatar characters in the role playing 
 
Step 3: The activities and assessments 
Students are required to complete all the activities in the station (Stations 
1, 2 and 3). Following the successful completion, students can collect both 
points and an e-badge for each station. Once all three stations have been 
completed, the student is entitled to an e-certificate of achievement. 

 
The activities for each station are designed based on the course learning 
outcomes and varied depending on the Bloom taxonomy and the 
assessments. 

 
Station 1 encompasses questions on multiple choices and calculations to 
prepare the students on the knowledge level prior to the start of the 
laboratory session. The questions in this station are based on the 
Knowledge level of Bloom taxonomy. Tips or examples of calculation 
can be given to assist the students in getting the correct calculation. The 
students are given a few attempts in order to assist them in their active 
learning. 

 
Station 2 covers questions on the higher level of Bloom taxonomy that is 
the Comprehension level. The questions can be multiple choice questions, 
fill in the blanks, and even short answers. In this station, the students are 
given videos to familiarize themselves with techniques used in the 
practical laboratory. For engineering course, the students are required to 
study and conclude a method statement on their coming experiment. 
Consultation sessions are conducted to make sure every student understand 
the appropriate methodology, and on the right path in carrying out the 
experiment. 

 
Station 3 incorporates questions on the Application / Analysis level of 
Bloom taxonomy. The level of difficulty in this station is high as the 
students are expected to carry out practical work at home and provide both 
video (max: 3 minutes) and summary report (max: 2-5 pages) that 
describe their activities. The students have a choice to complete the 
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activities either individually or in a group of not more than 3 members. 
The examples of activities in this station are shown in Figure 3. A rubric 
is used to make the assessment of activities carry out in this station. 
 
 
 

 
 
 
 
 

Figure 3. The activities carried out by the students 
 

Step 4: The achievement rewards 
Three e-badges are awarded separately to the students for their attainment in 
each station. The novice, advanced and expert e-badges are the rewards for 
the students’ achievement in stations 1, 2 and 3 respectively (Figure 4). The 
level of challenges for each station increased with various types of 
questioning that corresponded to the Bloom taxonomy. Apart from e-badges, 
the students are entitled for an e-certificate of achievement for the 
completion of all tasks (Figure 5). 
 
 
 

 
 
 
 

 
                              Station 1                           Station 2                           Station 3 

Figure 4. e-badges upon the attainment of each station 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5. e-certificate of achievement 
 
 

540



 International Invention, Innovation, & Design Expo (INoDEx2021)  

 
Step 5: Tracking and monitoring the academic performances 
The performances of each student can be monitored via analytics as shown 
in Figure 6. Tracking and monitoring the students’ progress are important to 
gauge their participations in completing all the tasks. Apart from that, their 
accesses and active interactions in the activities are monitored on the weekly 
basis as shown in Figure 7. 
 

Figure 6. The performance analytics for each student in a course 
 

Figure 7. The activity accesses and interactions of students in a course 
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Novelty and 
uniqueness 
 
 

The implementation of THE HEZYLAB has provided the instructors with 
the ideas and skills in designing gamification based learning by utilizing 
tools in the Learning Management System. 
 

1. Use Group tool to set up group work. 
2. Exploring Test, Survey and Assignment for student’s activities. 
3. Utilize Adaptive Release tool to set challenges/station to students 
4. Employing Achievement tool to reward students. 
5. Managing Grade Centre for tracking and monitoring students’ 

performance. 
 
In addition, THE HEZYLAB provides innovative solutions to monitor the 
student’s assessment and performance in the laboratory during the pandemic 
situation. The students’ engagement in their learning towards a practical 
work can be gauged. In addition, the immediate constructive feedbacks can 
be given to the students. 
 

Benefit to mankind 
 
 
 
 

Incorporating the game design elements in an educational environment leads 
to a higher level of learners’ motivation, commitment and engagement. THE 
HEZYLAB allows learners to participate actively and be more responsible 
towards their own learning. Besides that, gamification based learning 
provides a more attention-grabbing approach in presenting online activities. 
As for the instructors, this approach provides easy tracking and monitoring 
of students’ progress and performance. 
 

Potential 
commercialization    
 
 
 

THE HEZYLAB is a model that can be commercialized in the Higher 
Education settings as it provides a versatile environment to both the 
instructor and the students in engaging the active learning and monitoring 
the academic performances of the students. It can be applied as an alternative 
to the face-to-face teaching and learning environment. 
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Abstract 
 

 

Arabic language learning requires students to understand the vocabulary, 
grammar and mastering the four skills; reading, listening, writing and 
speaking. This application aims to integrate Arabic teaching and learning 
with interactive multimedia technology. That is to ensure the learning is 
exciting and effective in improving students’ mastery of the language skills. 
The development process is based on the ADDIE (Analysis, Design, 
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Development, Implementation & Evaluation) instructional design model as 
a workflow guide. This product is an innovation to strengthen the learning 
of Arabic language skills using latest mobile technology. Some of the 
advantages include user flexibility in accessing content the multimedia 
presentations in the form of texts, graphics, animations, and user-drilling 
activities via audio recording. Interactive elements enable users to learn and 
explore all the links easily. The product can be commercialised in a web- 
based platform, mobile applications are enhanced through gamification and 
augmented reality application for the long term. 
 

Keywords 
 
 

Arabic grammar, interactive multimedia, instructional system design, 
teaching and learning Arabic. 

 
Product description 
 

I-LISAN is an Android app courseware for learning Arabic language at the 
beginner level. The content is based on a printed Arabic Language book that 
is used in the classroom including extra lessons and vocabularies in addition 
to their current curriculum. The full version of I-LISAN prototype was 
uploaded to Google Play and can be downloaded by users for free. The 
content is designed by educators, combining traditional learning with 
innovative and interactive lessons. This app is one of the resources for 
learning, studying, and practicing the Arabic language. With I-LISAN, 
users can start learning on their phones. Through a flight test, the I-LISAN 
has shown the quality and effectiveness of Arabic learning anytime and 
anywhere. Language skills such as listening, speaking, reading and writing 
can be explored through this learning application. This courseware adapts to 
the users as they are learning so they can gain fluency at their own pace. 
The app allows users to pause a lesson and get back to it later. In addition, 
all lessons can be viewed repeatedly. With various lessons in the form of 
audio-visual dialogues, the platform can help users foster listening skills 
and improve their ability to apply during communicative practices. Through 
different materials, the application enables users to learn useful Arabic 
words and conversations that can be used in real-life situations. 
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Pictures/ Schematic 
diagrams/ Flow 
Charts/Screenshots
/Graphs and etc. 
 
 

 
 

 

Figure 1: List of lessons 
 
 

 

Figure 2: Lesson 1 includes learning outcomes, subtopics, and dialogues. 
Emphasis on reading skills. 

 
 

 

Figure 3: Each lesson includes learning outcomes, subtopics, and dialogues. 
Sample of lesson 1. Emphasis on listening skills. 

 
 
 

 

Figure 4: Reading skills 
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Figure 5: Speaking skills and practice via recording own voice. 
 
 
 

 

Figure 6: Practice listening skills. 
 
 

Novelty and 
uniqueness 
 
  
 
 

I-LISAN is developed to enhance Arabic language skills of learners with an 
emphasis primarily on the acquisition of language skills such as listening, 
speaking, reading, and writing skills through mobile technology. This app 
works with visualisation which can be very helpful for remembering Arabic 
vocabulary and Arabic speech in daily conversation. It makes learning easy 
and accessible to everyone. The uniqueness is the portability as well as 
advanced language program such as speech recognition. 
 

Benefit to mankind 
 
 
 

This app aims to encourage users to learn to speak Arabic as in a short 
amount of time. Knowing the vocabulary, set phrases, and grammar helps to 
keep conversations going. Thus, Arabic dialogue related in basic speaking 
skills can be acquired in weeks or even days. 
 

Potential 
commercialization    
 
 
 
 

This courseware helps user learn the Arabic language while combining 
mobile learning with traditional face-to-face lessons using the textbook. It 
can be commercialised in a web-based platform, mobile applications and 
enhanced through gamification and augmented reality application for the 
long term. 
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Abstract 
 

 

Gasification is an attractive method to convert abundantly available 
lignocellulosic biomass into a combustible gas mixture for renewable 
electricity and power generation. The presence of tar in the gasifier outlet 
imposes a serious problem for advanced application of gasification 
technology. A prototype-scale gasification system integrated with an ex-situ 
catalytic tar cracking reactor is designed to produce low-tar, highly burnable 
gas from the biomass. The tar cracking is catalyzed by a low-cost activated-
carbon-supported (Fe/AC) catalyst prepared using a novel stepwise 
impregnation method that allows high loading of iron onto the AC without 
severely affecting the dispersion of iron particles and the porosity of the 
catalyst. In addition to its low cost, the catalyst is also very practical 
because the used catalyst can simply be burned/gasified to recover its 
energy content without the need of complicated catalyst regeneration and 
disposal. Our gasification has been proven to be able to produce highly 
combustible gas mixture from oil palm biomass with tar content as low as 
32.5 mg/Nm3, suitable for internal combustion engine (ICE) application. 
Considering the availability of biomass resources in Malaysia, the urgent 
need for replacing fossil fuel in power generation, and the National Policies 
related to CO2 reduction and green technology, our gasification system has 
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great potentials to be commercialized and utilized in the industry especially 
for the purpose of distributed production of energy from biomass. 

Keywords gasification, biomass conversion, renewable energy, tar removal, catalyst. 
Product description 
 
 

Our protototype-scale integrated biomass gasification system has a biomass 
feeding capacity of ~5 kg/hr. It consists of a downdraft biomass gasifier and 
a multichannel catalytic tar-cracking reactor. To further improve the quality 
of the gas, the gasification system is also installed with a cyclone, a wet 
scrubber and a carbon-bed filter. The downdraft gasifier has an inner 
diameter of 40 cm at the throat and and 60 cm at the cylinder part, while the 
total height of the gasifier is 120 cm. The top of the gasifier is directly 
attached to the mechanical screw feeder which is used to feed the biomass 
from the hopper into the gasifier. At the bottom of the reactor, a wire mesh 
is welded to segregate the ash into the ash collector. A gasifier outlet at the 
throat of the reactor is connected to the bottom of the catalytic tar-cracking 
reactor which is made of six stainless steel tubes, each having an inner 
diameter of 6 cm and a length of 120 cm. During gasification, the tubes are 
filled with the specially developed Fe/AC catalyst. The outlet from the tar 
cracking reactor goes to a cyclone, a water scrubber and a carbon bed filter. 
 

Pictures/ Schematic 
diagrams/ Flow 
Charts/Screenshots
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Novelty and 
uniqueness 
 
 

The uniqueness of our gasification system is chiefly related to the post-
gasification catalytic tar cracking system and its catalyst. Considering that 
tar remaining in the outlet gas contains significant amount of energy 
components, converting it into combustible gaseous products through 
catalytic tar cracking, not only helps eliminating the tar and enhances gas 
quality, but also increases the overall gasification efficiency. 
 
Majority of solid catalysts are composed of active phase and support which 
are usually combined together by different preparation methods. The main 
function of the support is to provide wide surface area for dispersion of 
active phase to increase the catalytic activity. The usual support materials 
for conventional catalysts are silica and alumina, which possess acidic 
properties. In the reforming/cracking of tarry materials, which are mainly 
composed of oxygenated compounds, the acidic properties of the catalyst 
promote the polymerization reaction to form coke rather than the 
reforming/cracking reaction to form gas, thus blocking the rigid pore 
structures to cause catalyst deactivation. 
 
Unlike the conventional catalyst support, AC is less prone to coke 
formation. The inorganic species, in AC especially of the alkali and alkaline 
earth metals (AAEMs), which are inherited from the parent biomass also 
possess some catalytic activity in the reforming/cracking of tar. Most 
importantly, this kind of catalyst is cost-effective and suitable for a large-
scale operation. The spent catalyst can simply be burned/gasified to recover 
the energy from the AC, thus eliminating the need for spent catalyst 
regeneration and simplifying spent catalyst disposal requirement. The novel 
stepwise impregnation method used to prepare the catalyst allows high 
loading of Fe onto the AC without deteriorating the catalyst activity. 
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Benefit to mankind 
 
 
 
 

World’s energy demand is currently satisfied mostly by fossil resources 
such as petroleum, coal and natural gas. The burning of fossil fuels for 
energy production, however, is not sustainable in terms of climate change 
and energy security. Therefore, there is an urgent need to replace fossil fuels 
with renewable sources for ensuring a sustainable future. Lignocellulosic 
biomass which is abundantly available can be exploited as a renewable 
source in the production of clean energy. Gasification allows an effective 
conversion of biomass into combustible gas for energy production but the 
presence of tar in the gas often limits its application. Most of the 
downstream power generation applications have a limit on acceptable tar 
concentration. For example, internal combustion engine requires tar 
concentration in the gas to be below 100 mg/Nm3. By integrating 
gasification with tar cracking, our system can produce highly combustible 
gas mixture with tar content as low as 32.5 mg/Nm3. By having a practical 
catalyst used in our system, we open up possibilities of contributing to the 
sustainable future through biomass energy production. 
 

Potential 
commercialization    
 
 
 
 

Malaysia is the second largest palm oil producer. More than 400 palm oil 
mills are operated throughout the country to produce crude palm oil (CPO) 
and crude palm kernel oil (CPKO), which generate palm wastes of about 
(12-15%) fibers, (6-7%) shells, and (21-23%) empty fruit bunches (EFB) 
based on the fresh fruit bunch (FFB). In 2020, it is estimated that, the oil 
palm industries in Malaysia produces over 48.23 million metric tonnes of 
dry solid biomass. These biomasses have inherently high energy content, 
which can be exploited. Currently, most of the oil palm biomass (especially 
the EFB) is neither utilized for energy production nor converted to value 
added products due to the lack of proven technology capable of producing 
high quality gas with low operating expenditure. With capability of 
producing highly combustible gas with low tar, our biomass gasification 
system has an opportunity to be commercialized due to its practicality.  
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Abstract 
 

 

Water is essential to all living and non-living things on Earth. Tap water is 
the most common water source which most of the households can obtain 
easily. Most of the tap water is supplied from groundwater to households 
through underground piping system. Pipeline corrosion which is caused 
from ageing and pitting may result in heavy metals contamination in tap 
water such as iron (Fe), lead (Pb) and copper (Cu). Inorganic elements in 
tap water are the main concern for health as high levels of heavy metals 
could lead to adverse health effects. In addition, 275 million metric tonnes 
(MT) of plastic waste was generated in 192 coastal countries in 2010, with 
4.8 to 12.7 million MT entering the oceans. Malaysia is the eighth largest 
producer of mismanaged plastics wastes. This is due to the fact that recycled 
plastics are degraded and valueless products as they have low market 
values. However, both environmental issues and financial crisis can be 
overcome when waste plastics are transformed into highly valued products 
such as carbon nanotubes (CNTs). In recent years, CNTs synthesis 
approaches have attracted increasing attention from many researchers in 
drinking water treatment as CNTs possess remarkable advantages due to its 
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good mechanical strength, high surface-area-to-volume ratio and high 
adsorption affinity towards organic matters and microbes. However, the 
process is very costly due to expensive facilities and it is limited to 
laboratory scale only. Therefore, this project was created in order to 
overcome these problems by developing new CNTs by using waste plastics 
as a carbon precursor. Furthermore, a catalyst-free chemical vapour 
deposition (CVD) process is introduced in this project to synthesize CNTs 
using plastic waste such as polyethylene as carbon source. The CNTs filter 
was used in the compact NANOPress water filter bottle as adsorptive media 
to separate contaminants from clean drinking water. Unlike house water 
filter, the compact and portable characteristics of NANOPress make it easy 
to carry and provide clean water with no chemical in the entire water 
treatment process. With this effort, it can reduce environmental burdens and 
plastic waste menace in the world effectively. 
 

Keywords 
 

CNTs, waste plastic, water treatment. 
 

Product description 
 
 

Body of NANOPress 
 
• Dimension  : Height = 0.25 m, Diameter = 0.07 m 
• Material  : Stainless steel 
 
NANOPress is totally an eco-friendly product as it is made of stainless steel, 
which is bisphenol A (BPA), bisphenol S (BPS) and phthalate free. The 
vacuum sealed and double-walled stainless-steel body can insulate the 
contents for hours: cool drinking water up to 24 hours and hot drinking 
water up to 6 hours. Besides that, stainless steel bottle can be used under 
virtually any condition due to its versatility and durability. Unlike plastic 
water bottles, NANOPress is completely dishwasher safe. Regular washing 
eliminates the accumulation of germs after usage. 
 
Special feature: Wire mesh filter with CNTs 
A double-walled, 400 mesh x 2800 mesh wire mesh filter is used to contain 
CNTs. It acts as a pre-screening to filter larger objects such as hair, sand, 
silt and visible particles from water. Microbes and bacteria are clogged in 
the pores of CNTs. Well-aligned CNTs serve as robust pores for water 
decontamination applications. CNTs act as a “gate keeper” for size-
controlled separation of multiple pollutants 
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Pictures/ Schematic 
diagrams/ Flow 
Charts/Screenshots
/Graphs and etc. 
 
 

 
Novelty  and 
uniqueness 
 
 
 

NANOPress has uniqueness especially in terms of new material 
development for the wire mesh filter. Instead of using chemical that 
contains carbon as a precursor, it used cheaper material which is waste 
plastic for the fabrication of CNTs. In addition, the method of synthetization 
of CNTs also provide the role of uniqueness in this project. Various studies 
have been carried out to synthesize CNTs from waste plastics via CVD 
method. However, different types of catalysts are introduced into the 
process such as iron (Fe), cobalt (Co) and ferrocene (Fe(C2H5)2). These 
catalysts can yield poisonous compounds during the synthesis process 
which limit the biotechnological purposes of CNTs produced. A catalyst-
free CVD process is introduced in this project to synthesize CNTs using 
plastic waste such as polyethylene as carbon source. The CNTs filter was 
used in the NANOPress as adsorptive media to separate contaminants from 
clean drinking water. Unlike house water filter, the compact and portable 
characteristics of NANOPress make it easy to carry and provide clean water 
with no chemical in the entire water treatment process. 
 

Benefit to mankind 
 
 
 
 

NANOPress is totally an eco-friendly product. It is a carry-on water filter 
bottle that is easier and convenient to bring along. Moreover, it provides 
users with clean water which is safe to drink. Besides, it involves no 
chemical in the entire water treatment process. The special feature of this 
product is the wire mesh filter which consists of CNTs. The fabrication of 
CNTs substitutes the precursor of cheaper material (waste plastic) and 
transform it into a high-value product. With this effort, it can reduce 
environmental burdens and plastic waste menace in the world effectively. 
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Potential 
commercialization    
 
 
 

Based on physical appearance, NANOPress is practically used as a compact 
water filter bottle. Apart from that, NANOPress can play an important role 
as teaching and learning as well as research equipment especially for 
Environmental Engineering study. With suitable equipment or payloads, 
NANOPress can be upgraded into a water filter device that can be used for 
community. Nonetheless, without upgrading also NANOPress can be used 
as it is among the community as a daily water bottle with a supplementary 
of water filter system. 
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Abstract 
 
 

The Perfect-10 Travel Kit has been created as a substantial product that 
impact public health and safety in emphasizing the self-assurance ease of 
feeling during post-pandemic travel. This travel kit is packed with 10 items 
which includes three (3) Covid-19 Self-Test Kit items such as fingertip 
pulse oximeter, antigen rapid test and thermometer strips. Second, it 
provides three (3) Protective Kit items namely as disposable face mask, 
hand sanitizer and disposable gloves. Additionally, four (4) Hygiene Kit 
items are also included which referring to anti-bacterial wipes, toothbrush & 
toothpaste, shampoo, and body wash. The Perfect-10 Travel Kit has been 
created to provide a greater peace of mind among travelers because in 
response to the fact that even though most people are not ready to travel yet, 
they will eventually want to be prepared by taking personal and proactive 
measures to reduce the infection rate in the new normal due to pandemic 
Covid-19. There are three (3) major unique innovation of the products. First, 
The Perfect-10 Travel Kit is the one and only travel kits which includes 
Covid-19 Self-Test Kit items, Protective Kit items and Hygiene Kit items 
for travel in one compact bag. Additionally, it has water-proof material, 
making it safe to be use in many situations and environments. Lastly, it is 
designated with multiple pockets for storage convenience with sturdy handle 
for carrying ease and its hanging ability. This project fit the Sustainable 
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Development Goals (SDGs) with collaboration from Pertubuhan Pemulihan 
Dalam Komuniti (PPDK) Wakaf Tapai and UNI Pharmacy which supports 
the commercialization of this product as an impulse item during travel that 
led to the sustainability of heritage, social and economic with local 
community. 
 

Keywords 
 

travel kit, Covid-19, hygiene, safety, and post-pandemic travel, travel-safe. 
 

Product description There are three major components of The Perfect-10 Travel Kit: Let’s 
Fight Covid -19! innovation in one compact bag. First, it includes three (3) 
Covid- 19 self-test kit (fingertip pulse oximeter, Covid-19 antigen rapid test 
and thermometer strips). Second, it provides three (3) protective kit 
(disposable face mask, hand sanitizer, and disposable gloves) and the last 
component is the hygiene kit for travel (anti-bacterial wipes, toothbrush & 
toothpaste, shampoo and body wash). The Perfect-10 Travel Kit: Let’s 
Fight Covid-19 is using a waterproof material hence making it safe to be 
used in many kinds of situation and environment. Moreover, it is 
designated with multiple pockets for storage convenience with sturdy 
handle for ease carrying and has hanging ability. 
 

Pictures/ Schematic 
diagrams/ Flow 
Charts/Screenshots
/Graphs and etc. 
 
 

Process Conducted to develop The Perfect-10 Travel Kit:  
Let’s Fight Covid- 19! 

 
   

 
 

 
Empathize Stage  
Comments, suggestions, and recommendation from the previous project 
were collected for consideration in new product development. Most of 
respondents suggest that the next travel kit need to include following 
criteria: 
1) Use waterproof material to protect the bag from damage. 
2) Provide Covid-19 self-test kit. 
 
Define, Ideate, Prototype, and Test Stage 
Processes to ensure the smoothness of The Perfect 10 Travel Kit: Let’s 
Fight Covid-19! development are as follows: 
1) Defining and ideation session with group members about the product 

innovation. 
2) Discussion session with the collaborators PPDK Wakaf TAPAI as the 

person who in charge with the production of the compact bag and UNI 
Pharmacy as the supplier for items to be included in the travel kit.  
The discussion includes the design of the bag, the color, the budget, and 
the timeline of making the bag. 

 

1.Empathize stage 2.Define, Ideate, Prototype, 
and Test Stage 
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3) Material and product selection for the travel kit including the fabric to be 
used, the size, the label to be pasted on the bag, and the products to be 
included in the travel kit. 

4) Bag production- After all the innovators and collaborators agreed; the 
bag     production began by the OKU trainee from PPDK Wakaf TAPAI. 

5) Test the innovation product on potential buyers and users. Market 
surveys for the Perfect 10- Travel Kit Let’s Fight Covid-19! have been 
conducted to gain the perception, acceptance, and purchase intention of 
the public towards the product. 

 

 
 

Novelty and 
uniqueness 
 
 
 
 
 
 
 
 

There are three (3) major unique innovation of the products. First, the 
innovated travel kit is the one and only travel kit that combined Covid-19 
Self-Test Kit items, Protective Kit items and Hygiene Kit items in one 
compact bag. Additionally, this kit is made out of water-proof material hence 
items will remain dry inside and making it safe to be use in many situations 
and environments. Lastly, it is designated with multi-compartments and 
pockets for storage convenience with sturdy handle for carrying ease and its 
hanging ability. The kit’s multifunctionality makes it as an essential accessory 
for every traveler during their post-pandemic vacations. 
 

Benefit to mankind 
 

This innovation project is very meaningful to tourists during post-pandemic 
travel. In addition, it will benefit to the social entrepreneurial projects among 
people with disabilities. This innovation project will provide useful insight as 
a significant product that can impact public health and safety during post- 
pandemic travel. Lastly, the idea of this innovation project might support and 
consistent with many government policies, programs and plans such as 
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National Entrepreneurship Policy (NEP) 2030, Malaysian Plan of Action for 
People with Disabilities 2016-2022, 11th Malaysian Plan (RMK11) and 
Sustainable Development Goals (SDGs). 
 

Potential 
commercialization 
 
 

The product has commercialization potential as an impulse item as at this 
current pandemic situation and soon endemic that we are facing, people has 
become extra cautious than usual on their own safety and health. It will be 
convenience for travelers so that they have a survival kit to remain safe and 
clean especially during the time when people are wary on traveling and need 
to minimize the contagions rate. Furthermore, for our future product, we hope 
to upgrade the travel kit focusing on the design of the travel kit so that it has 
different version or themes for ladies and gentlemen to cater different needs 
for each gender. In addition, we plan to include batik theme to portray the 
Malaysian identity and could also attract international tourists towards our 
travel kit. 
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Abstract 
 

 

Intravenous infusion (IV) is a very common procedure used as medical fluid 
administration to the patient especially when medication through orally is 
unachievable. The infusion process involves a vascular access device as 
medium to channel medication fluid to the patient body. Depending on the 
patient condition and type of infusion needed, a suitable type of vascular 
access is used for the purpose. The most common type of vascular access 
device is the short Peripheral Intravenous Cannula/Catheter (PIVC) device. 
Although it is a very common device used in medical field and decades of 
usage, the rate of failure and dislodgement is staggering high around 65% 
dislodgement due to poor securement device/dressing used even in today’s 
operation (Moureau et al. 2018). Due to this matter, a proposal of better and 
effective securement device had been carried out in this project. The main 
objective is to design and develop an effective IV cannula protector device 
(IV Protector) with cost-effective design and unobstructed current IV 
infusion protocol. The IV Protector have the novelties of one restrictor 
member and 2 slot hole for securement purposes, engrave cavity for easier 
medical tape removal and hole injection part for easier liquid medicine 
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injection. This invention has conducted a simulation and experimental study 
which proven to be 70% more secured with IV Protector implementation. The 
advantages of this invention are design is non-destructive standard PIVC 
securement protocol (as per norm by medical practice), universal design 
(pediatrics and adult use), fast and easy to apply and remove, better 
securement (70% more secured) and usage as per from by today’s practice. 
In terms of commercialization prospect, IV Protector has market size about 
10 million set per year for Malaysia market and more than 70 million set per 
year for ASEAN market. 
 

Keywords 
 

Intravenous cannula, IV dislodgement, IV securement, IV Protector. 
 

Product description 
 
 

The IV Protector have the novelties of restrictor member and 2 slot hole for 
securement purposes, engrave cavity for easier medical tape removal and hole 
injection part for easier liquid medicine injection. This invention has 
conducted a simulation and experimental study which proven to be 70% more 
secured with IV Protector implementation. 
 

Pictures/ Schematic 
diagrams/ Flow 
Charts/Screenshots
/Graphs and etc. 
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Novelty and 
uniqueness 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The IV Protector have the novelties of restrictor member and 2 slot hole for 
securement purposes, engrave cavity for easier medical tape removal and hole 
injection part for easier liquid medicine injection. 
 

 

Benefit to mankind 
 
 
 
 

The advantages of this invention are design is non-destructive standard PIVC 
securement protocol (as per norm by medical practice), universal design 
(pediatrics and adult use), fast and easy to apply and remove, better 
securement (70% more secured) and usage as per from by today’s practice. 
Moreover, this invention can reduce the possibilities of complication such as 
bleeding, infection and phlebitis. With this IV Protector, it can reduce the 
painful patient, reduce the frequency of changing the IV cannula due to 
complication, hence reduce the cost of hospital. 
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Potential 
commercialization    
 
 

In terms of commercialization prospect, IV Protector has market size about 
10 million set per year for Malaysia market and more than 70 million set per 
year for ASEAN market. 
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Abstract 
 
 

Lately biomass has emerged as a contributing material in cement 
replacement research. Preliminary results obtained are promising and it is 
feasible to use biomass in conventional concrete as a cement replacement. 
Such contribution will advance the production of renewable energy and the 
economy development by decreasing CO2 emission from cement industry 
and saving energy as well. The biomass material has no limitation as long as 
it is an organic matter resulting from living, or recently living plants or 
plant-based materials and is considered a renewable source of energy and 
are specifically named lingo cellulosic biomass. However, the function of 
biomass in concrete does not limited to enhancement in compressive 
strength and durability of the composite. Liu et al. (2013) presented a solar- 
induced hybrid fuel cell that consumes natural polymeric biomass under sun 
and eventually the cell produces electricity. The experiment results a 100 
times higher power density been produced than other conventional 
microbial fuel cell and most importantly the cell is inert to most organic and 
inorganic contaminants. The potential of biomass materials in concrete has 
yet fully discovered, and current invention elaborates on the feasibility of 
biomass in concrete in producing electricity under temperature difference. 
The product can act as part of the structural element due to its promising 
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compressive strength and durability, and at the same time, supplying 
electricity. 
 

Keywords 
 

catalysed biomass concrete, renewable energy, novel energy source, 
sustainability, advance concrete materials. 

 
Product description Catalyst Biomass Concrete is an innovative concrete that can diminish the 

carbon dioxide emissions in the process of preparation and able to generate 
voltage under normal servicing condition. Catalyst Biomass Concrete ready 
to deliver electricity in desire and can be used as a non-bearing wall and 
cement plastering work, with confirmation of its quality yet with the 
capacity to produce electricity and direct power for the gadget in our daily 
life. The general materials, external circuit, mixing steps, set-up between 
concrete and external circuit, and conductivity test procedures are described 
in patents application (PI2018003068 and PI2021002342) 
 

Pictures/ Schematic 
diagrams/ Flow 
Charts/Screenshots
/Graphs and etc. 
 
 

 
 

 
 

Figure 1: Methodology in preparing CBC 
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Figure 2: Catalyzed Biomass Concrete under voltage testing 

 
 

 
 

Figure 3: Schematic diagram of Catalyzed Biomass Concrete with external 
circuit 
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Figure 3: Data analysis and testing result of CBC with different catalyst, 
shape, and by-product binders. 

 
Novelty and 
uniqueness 
 
 

Catalyzed Biomass Concrete (CBC) able to provide strength and durability 
as conventional concrete and at the same time, also able to oxidize biomass 
and generate the voltage, which may be use for electrical appliances 
provided a proper magnification circuit is established. Catalyzed Biomass 
Concrete able to produce voltages under temperature different, and it can be 
worked day and night. Instead of installing solar panel which only works 
during sunny day, with CBC the voltage generation is promising and 
sustainable. CBC is definitely a breakthrough in advance concrete materials. 
 

Benefit to mankind 
 
 
 
 

The rapid develop in construction industry require huge quantities of 
construction materials like concrete. Cement is the essential material for 
concrete. The cement industry is major cause of global warming and it 
stands at the third biggest industrial source of pollution. By replacing 
biomass as part of the binding material in concrete, enable the usage of 
sustainable materials without chemical pollution to environment. 
Nevertheless, the overdependent on fossil fuel to generate electricity also 
bring the awareness of people. With Catalyzed Biomass Concrete, it reduces 
the dependency on fossil fuel, and at the same time, producing new 
solar/heat energy harvesting method in concrete research. It is also an 
alternative product to solar panel that harvesting heat and solar to generate 
electricity. With the innovative way to replace party cement with biomass 
concrete enable to mitigate or/and impede the exacerbate process of current 
environment issue. This invention is also in line with NATIONAL 
RENEWABLE   ENERGY   POLICY (2018)   by   Sustainable   Energy 
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Development Authority (SEDA), MESTECC, it is expected to archive 20% 
renewable energy capacity mix by 2025. 
 

Potential 
commercialization    
 
 
 

In line with NATIONAL RENEWABLE ENERGY POLICY (2018) by 
Sustainable Energy Development Authority (SEDA), MESTECC; and 
various initiative and policies from CIDB in encouraging sustainability in 
building and infrastructure, Catalyzed Biomass Concrete (CBC) is definitely 
a new breakthrough in construction industry with its abovementioned 
strength carrying capacity and voltage generation when exposed to 
temperature different. CBC contributes in Green Building Index (GBI) as 
well due to its good function. Imagine, the cost-effective of having CBC 
which can apply on whole building surfaces, to a solar panel that only can 
be installed at roof top, with fixed direction. CBC definitely has huge 
potential in commercialization. 
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Abstract 
 
 

This project offers an ICV-PMS patient monitoring system prototype that 
automatically determines a patient's emotional state using face recognition 
algorithms, heartbeat levels, and body temperature. The emotion module 
predicts the patient's feeling in real-time, while the bio-signal module 
monitors vital signs. This system's data visualization allows medical 
personnel to respond quickly to a patient's emergency or discomfort. The AI 
model can estimate the patient's sentiment based on their facial expressions. 
Emotion recognition is 72.1 percent accurate. The crucial data from bio-
signal monitoring, such as heartbeat and body temperature, assist the medical 
personnel continuously care for the patient. The ICV-PMS prototype can 
generate a bio-signal module to visualize vital indicators. Because the ICV-
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PMS prototype is wireless, it is portable and may be utilized anywhere. The 
ICV-PMS prototype is expected to provide incredibly valuable information 
for a reliable system with accurate and rapid results, and reliable service and 
intelligence collection operations. 
 

Keywords IoT, Computer Vision, Artificial Intelligence. 
 

Product description 
 
 

ICV-PMS employs computer vision to diagnose medical issues. Wearable 
sensors would help patients. Thus, all sensors, hardware, and software in this 
project are wireless. Any medical or location irregularities might be alerted. 
It also transmits data to an IoT platform for processing. 
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Methodology 

 

 
Pictorial Representation of Flow of Data between the Various sensors 

Implementation/Setup of the ICV-PMS 
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(a) An example of a hardware implementation of a patient monitoring 
system at the bedside: (b) The emotion module is assigned using a 
customised camera module on the Raspberry Pi; (c) The vital module is 
assigned by two distinct sensors: a heartbeat sensor (BPM) and a 
temperature sensor. (d) The IoT Module is assigned when data 
transmission from the NodeMCU and Raspberry PI is converted to data 
information via wireless connection and examined in the Thingsboard 
server for data visualisation. 
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Result 1 

 
Results of Emotion Recognition 

a) angry.png b) happy.png) c) sad.png d) surprise.png 
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Result 2 

 
Emotional Analysis of Sample Images 

 
Result 3 

 
Analyses of the patient's heart rate and temperature during the resting 
phase. The inset depicts the data visualisation on the IoT Thingsboard 

device management webpage. 
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Novelty and 
uniqueness 
 
 
 

ICV-PMS brings a patient monitoring system that automatically identifies 
emotional state, heart rate, and body temperature. The integration approach 
connects Node MCU, Raspberry Pi, and IoT cloud using several automation 
platforms. In computer-based information technology, automation platforms 
usually work in one application. 
 

Benefit to mankind 
 
 
 

ICV-PMS allows critical patients to receive quick care without the need for 
employees to constantly monitor their condition. This technique allows 
medical personnel to respond quickly, especially in an emergency. Thus, IoT 
and computer vision will improve hospital patient care. 
 

Potential 
commercialization    
 
 
 

Based on physical appearance, the ICV-PMS is a wearable sensor that would 
be worn to a patient's body to improve the patient monitoring system. To 
monitor a patient remotely from a physician's main counter or desktop, this 
project's sensors, hardware, and software components all strive to deliver 
wireless technology. 
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Abstract 
 
 

Plant-derived cosmetics, pharmaceuticals, and nutraceuticals are being in 
the spotlight as the health consciousness comes to the fore nowadays, 
bolstered by the constant growth in the beauty and well-being market. 
Botanical extracts enriched by a wide range of chemical constituents with 
enormous functionalities are the primary and most abundant natural sources 
for multiple applications in the field of formulation science. Oil extracted 
from red pitaya seeds rich in essential fatty acids (EFAs) and EFAs have 
been proved to have moisturizing properties, especially when applied to the 
skin, and were found to be useful for skin applications. The utilization of oil 
esters as an important ingredient in cosmeceuticals has acquired increasing 
attention of industry due to their desirable characteristics including non- 
greasy, non-toxicity, good solubility, and excellent wetting behavior at 
interfaces but without the oily feeling when applied on the skin surface. In 
this study, the esters from red pitaya seed oil were synthesized via 
alcoholysis of red pitaya seed oil with oleyl alcohol catalyzed by Lipozyme 
RM IM, and the synthesized esters were then used as an emollient in the 
development of cosmeceutical nanoemulsion. The findings of this research 
emphasized red pitaya oil esters are highly capable of emerging as an 
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innovative source of skincare ingredients for its efficacy, cost-effectiveness 
and sustainability. The utilization of the unexplored botanical extracts which 
represent a repository of phytoconstituents with skin moisturizing benefits 
as substitutes for artificial ingredients is economical, sustainable and 
environmentally friendly with relevant clinical trial findings supporting their 
efficacy as natural skin moisturizing source. From the perspective of socio- 
economic impacts, the outcomes of this research will increase the corporate 
responsibility of corporate cosmetic shareholders, cosmetic companies, and 
their paid entourage of star skin care specialists to be more transparent in 
the formulation ingredients. When a company increases its sustainability 
initiatives, it takes ownership for its impact on global health and economies 
as a business gains authority and respect among consumers as well as 
suppliers and other members of the distribution chain. With the 
modernization of cosmetic industries in recent times, not only the health and 
safety features of the active substances incorporated in their skincare are 
being primary concerns to the consumers, but other details regarding their 
origin, ethical value, processing techniques, potency, and environmental 
footprint are also given great attention. Consequently, the popularity of 
plant-derived active ingredients with appropriately assessed bioactivities are 
experiencing a positive shift as dermatologists are adopting multiple 
strategies for the innovation of the plant-based formulations. Thus, the ever 
increasing demand for natural cosmetics without harsh chemicals, bolstered 
by consumers’ consciousness on healing properties from natural ingredients, 
this formulation can cater consumers from all walks of life with much lower 
price and excellent efficacy which are par or even better with high-end 
products available in the market. 
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Product description In this study, the esters from red pitaya seed oil were synthesized via 

alcoholysis of red pitaya seed oil with oleyl alcohol catalyzed by Lipozyme 
RM IM, and the synthesized esters were then used as an emollient in the 
development of cosmeceutical nanoemulsion. In the traditional method, 
optimization was carried out by focusing on one variable at a time, which 
takes a lot of time and involve a tedious procedure. In this study, the 
composition of red pitaya seed oil esters (RPSOE)-in-water nanoemulsion 
was optimized using D-optimal mixture design. The motivation of this work 
is to promote the underutilized red pitaya seeds as a natural cosmetic active 
ingredient which is of both theoretical and practical significance. Besides, 
this endeavor will also encourage the commercialization of natural 
nanoemulsion containing plant waste in order to scale-up production to 
fulfill its unique and valuable cosmetological properties. 
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Novelty  and 
uniqueness 
 
 

As for the formulation of cosmetic products, the high price point usually 
comes from the use of synthetic or animal-derived active ingredients which 
claims to provide the proclaimed skin benefits. However, seeds of fruits are 
generally considered as waste materials and are often discarded of and the 
red pitaya seeds are of no difference. Since the key active ingredient that 
plays the moisturizing role in this formulation is obtained at zero or minimal 
cost, the formulation can be undertaken with a very economical approach. 
Besides, the seeds of this superfruit are packed with numerous vitamins and 
minerals that are proven to boost the enhancement of skin’s moisture level, 
skin barrier, hydration level and overall skin health. This is also among the 
first few studies that emphasize the capacity of red pitaya waste to be 
converted into a stable and highly effective skin moisturizing nanoemulsion 
with excellent sensory attributes and prolonged stabilities since a major 
proportion of prior studies focused mostly on its antioxidant activities but 
more detailed analyses of its cosmetological properties that are closely 
associated with high antioxidant potentials are yet to be explored. This study 
will definitely act as a catalyst to maximize the skin benefits of our natural 
resources, particularly the red pitaya fruits. 
 

Benefit to mankind 
 
 
 
 

A major proportion of actives utilized in the preparation of cosmetic 
products especially the skin moisturizers are being acquired from synthetic 
sources which lead to multiple skin disorders and severe health 
complications. This situation demands a natural source of plant-derived 
actives that are both efficacious and poses minimal to no risk of adverse 
reactions on the human skin and this study proves RPSEO is definitely one 
of those ingredients for its high efficaciousness, sustainability and eco- 
friendly nature which can benefit people from all walks of life without 
having to invest in expensive skincare products. 
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Potential 
commercialization    
 
 
 

The popularity of plant-derived active ingredients with appropriately 
assessed bioactivities are experiencing a positive shift as dermatologists are 
adopting multiple strategies for the innovation of the plant active-based 
neoteric formulations. In fact, skincare industry is one of the most 
remunerative among the other cosmetic industries. Particularly, moisturizers 
are considered as the most pivotal factor to enhance the overall benefits of 
the entire skincare routine since maintaining a healthy skin barrier will 
ensure other actives to deliver their best results to the skin at the cellular 
levels. Thus, the findings of this research highlights the high potentialities 
of utilizing RPSEO to formulate skin moisturizing emulsion with minimum 
ingredients and maximum skin goodness at a very marketable price. 
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Abstract 
 
 

The impact of greenhouse gases (GHG) through carbon dioxide CO2 
emissions caused by excessive energy consumption affects global warming. 
In general, the operation of a building will cause high emissions of carbon 
dioxide CO2 into the atmosphere. The development of the Smart ZEB System 
at the Sports Center, Politeknik Mersing is one of the efforts to create 
sustainability on typical buildings and existing equipment through low energy 
consumption, efficient equipment and renewable energy sources. The 
development of this system supports the National Policy towards IR 4.0 with 
the use of Internet of Things (IoT) technology as a platform for control and 
monitoring of energy efficiency and carbon emissions. To achieve a level of 
sustainability, the Smart ZEB System also supports the Sustainable 
Development Goals (SDGs) to achieve a better future for all from the aspect 
of social (SDG16), environmental (SDG7, SDG11 & SDG 13) and economic 
aspects (SDG8, SDG9 & SDG11). The results of the development of the 
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Smart ZEB System found that more than 76% energy savings and carbon 
emissions can be saved. The implementation of the Smart ZEB System at the 
Sports Center has contributed to a 0.6% reduction in the total electricity bill 
at Politeknik Mersing.  In conclusion, if this project can be applied to the 
entire campus of Politeknik Mersing, it will be able to reduce the rate of 
energy consumption, save utility fees and reduce the rate of carbon emissions 
that allows the evaluation of low carbon buildings to be achieved. Indirectly 
it maintains the sustainability of buildings typical to low carbon buildings.  
 

Keywords 
 

carbon dioxide, low carbon building, energy efficiency, saving. 
 

Product description 
 
 

The development of the SMART ZEB SYSTEM is one of the efforts to 
create continuous sustainability on typical buildings and existing equipment. 
To achieve this, improvements to existing buildings and equipment need to 
be carried out through low energy consumption as well as efficient use of 
equipment through green procurement. To achieve the status of a typical low 
carbon building, the development of the Smart ZEB System involves 3 main 
components namely the use of Internet of Things (IoT) technology as a 
control platform and monitoring of energy efficiency and carbon emissions, 
applying renewable energy consumption and implementing green 
procurement using power saving equipment. The primary data collection 
was carried out through observation and comparison of overall energy 
consumption through the installation of meters on the main distribution 
board (DB) in the switch room before and after the implementation of the 
Smart ZEB System project at the Sports Center, Politeknik Mersing. 
Evidence calculations are theoretically performed to obtain an estimated 
return on investment (ROI) which is then compared to the actual 
performance. Therefore, the development of the Smart ZEB System is one 
of the efforts to create continuous sustainability on typical buildings and 
existing equipment at Politeknik Mersing. This SMART ZEB system is able 
to sustain typical buildings into low carbon as well as energy efficient 
buildings that can save energy, reduce utility bill payments and reduce 
carbon emissions to the environment. 
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Novelty and 
uniqueness 
 
 

Towards a low carbon smart campus, this SMART ZEB SYSTEM has 
uniqueness especially in terms of IoT data acquisition where the data 
acquisition is done in real time and stored in the MYSQL database. The 
system integrates data management and analysis through integrated sensors 
and can be displayed mobility either via website or phone. All data is stored 
centralization in a database and has high security with only certain 
administrators or users being able to use the system. 
 

Benefit to mankind 
 
 
 
 

SMART ZEB SYSTEM can reduce the issue of global warming the effects 
of carbon dioxide CO2 emissions caused by excessive energy consumption, 
which indirectly impacts human life and the environment. According to the 
Sustainable Energy Development Authority (SEDA) Malaysia, buildings are 
the largest sector with around 80-90% of carbon emissions during operations. 
The development of the Smart ZEB System has an impact that is in line with 
the Sustainable Development Goals (SDG) indicators, namely from the 
social, environmental and economic aspects. Through social impact, it can be 
seen through the practice of ethical behavior as well as the implementation of 
green procurement that supports SDG16. Next for the environmental impact 
involves energy consumption and carbon dioxide CO2 emissions that support 
the SDG7 which is affordable and clean energy, SDG11 towards sustainable 
cities and communities and SDG13 action on climate change. The Smart ZEB 
System also has an impact on the economy, the impact on investment that can 
be seen in SDG9 with the generation of innovation and development of 
sustainable and energy efficient infrastructure that can save energy, utility bill 
payments and reduce carbon emissions through green procurement. 
 

Potential 
commercialization    
 
 
 

SMART ZEB SYSTEM is suitable for use in existing buildings (typical 
buildings) that intend towards low carbon buildings. It is suitable for use in 
school buildings, educational institutions, typical government buildings, 
commercial or private buildings. Through the Smart ZEB System, a typical 
building can be turned into a low carbon building by doing a little retrofit 
work and the use of energy efficient equipment and renewable energy. 
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Abstract 
 
 

"PengYou" is an abbreviation derived from Penyata Untung Rugi is a product 
innovation which is a journal booklet to calculate profits and losses for small 
and medium-sized entrepreneurs. This product innovation developed to help 
small entrepreneurs who do not have the accounting skills and computer 
facilities to calculate the profits or losses of the business. In addition, most of 
the existing profit and loss calculation formats are in electronic form and 
require an accounting knowledge base. Through this product innovation, 
users only need to record the number of transactions manually in the format 
that has been provided. Entrepreneurs can calculate their profit or loss in the 
correct way because the profit and loss calculation format has been compiled 
in this product innovation. This product innovations are designed to help 
small businesses who are always having trouble calculating profits or losses 
in a business properly. The uniqueness of this product innovative because it 
is a simple journal booklet that enables entrepreneurs to use this product 
easily, anytime and anywhere. This product innovation has the potential to 
be commercialized. The product can be printed, promoted and distributed 
either through the entrepreneur’s association or can be sold on an open 
market. Hopefully this product innovation will help small and medium- 
sized entrepreneurs to manage their business better. 
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Keywords 
 

small entrepreneur, profit or loss, journal booklet. 
 

Product description " PengYou " was developed in the form of an A4-sized journal booklet. The 
product is sorted into 5 pages based on business profit or loss format. The 
first page is to record sales transactions, the second page to record cost of 
sales transactions, the third page of gross profit or loss calculation, the fourth 
page records the expense transaction and the fifth page of the net profit or 
loss calculation. The user will record the amount of each such transaction into 
the column that has been provided on each of these pages. From the amount 
included in the specified column, users can calculate gross profit or loss and 
profit or net loss directly on the column that has been provided. To help users 
record correct transactions, concise notes as well as examples regarding sales, 
costs of sales, gross profit or loss, expenses and net profit or loss are provided 
on their respective pages. The uniqueness of this product because the profit 
or loss calculation format has been arranged to make it easier for 
consumers. It is different from the existing accounting journals in the market 
where users can only record one transaction in a journal. In order to calculate 
the profit or loss, the user should know how to transfer all such transactions in 
accordance with the correct accounting format. 
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Novelty and 
uniqueness 
 
 

This product innovation was developed through the process of identify the 
suitable design of journal booklet to ensure that the format of financial 
statement will be able to arrange in this book. It will help those who do not 
have any basic accounting skills and computer to record and identify their 
profit or loss by themselves. It also helps those who more likely to use 
traditional methods by recording transactions in this journal booklet. The 
uniqueness of this product innovation because it is a simple journal booklet 
that enables entrepreneurs to use this product easily, anytime and anywhere. 
From the observation, there are still no product that is similar to this 
innovation in the market. 
 

Benefit to mankind 
 
 
 
 

“PengYou” was developed focuses into small entrepreneur who do not have 
any accounting literacy and computer facilities. “PengYou” looks like any 
notebook which sells outside but the format of profit and loss has been 
arrange inside this journal booklet will help small entrepreneur to record 
and  calculate their profit or loss easier. 
 

Potential 
commercialization    
 
 
 

“PengYou’ is practically used as a journal booklet to record all the business 
transaction for small entrepreneur. Small entrepreneur usually needs a simple 
method to understand how to calculate the profit or loss. “PengYou” will be 
the best journal booklet to record this transaction besides the cost is cheaper 
than any accounting system out there. This product has a high potential to sell 
to all the small entrepreneur out there. 
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Abstract 
 

 

The deployment of IoT for fleet management can help boost efficiency, 
visibility, and manageability, while helping lower costs to the management. 
IoT's self-driven automobile connections provide secure and dependable real-
time monitoring functions The main idea for this project is to develop an 
ambulance fleet management that help to organize the ambulance 
management unit and monitoring the ambulance location in real-time 
tracking by the GPS system. The important part of this research is building a 
smartphone application which can perform the data recording for both parties, 
the caller, and the ambulance management respectively, and to detect the real 
time location of the device which is in this case is the ambulance unit. Both 
parties will be using different smartphone application that will be interfacing 
with each other through a single database created for this fleet management. 
The GPS unit used in this research will be the one that is implemented 
originally inside the smartphone user and a GPS module integrated with a 
NodeMCU ESP8266 microcontroller installed in the ambulance unit. An API 
Key from the Google Maps is required in this interfacing process perform in 
the Android studio and flutter as the medium of application builder and will 
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store in the firebase as the cloud. The implementation of IoT telematics in this 
project can help the fleet operators to automate the ambulance tour planning 
to the emergency sites since the ambulance response time has a significant 
effect on the survival rate intuitively. 
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Product description 
 
 

IoT-Based EMS Fleet Management is constructed with 6 main parts from 
GPS level, mobile application, the internet act as a medium, API, web server 
and the firestore database cloud. In the mobile application sides, there are 
shared one database and both users in this project using android system.  
 
Problem statement arise in this project: 
Referring to the current ambulance management system practice in Malaysia, 
which is managed by the operator takes a lot of energy and times especially 
when the request volume is high at one time, and it requires more hands to 
handle the requests. Basically, the operator’s roles are to receive the call from 
user or patient, gather their information and location details, and record all 
the informations manually before allocate the nearest ambulance unit to serve 
the emergency case. Hence, aim for this project is to replace all the current 
works done by the operators to one systematic system. It can automatically 
gather and recorded all the informations from the caller, and all the data 
related such as the ambulance driver information, estimation time ambulance 
arrive at site and also estimation time arrival at emergency center. All these 
information gathered and stored in cloud in real-time basis and can reach for 
both parties especially the medical assistant at the emergency center to 
prepare all the necessary preparation to receive the patient.  
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The process of building this application will be elaborate more by using the 
block diagram, the IDE, framework setup and cloud configuration. 
 

 
Figure 1: System Block Diagram  

 
Figure 1 shows the block diagram of the system which consists of five stages 
of the process connection starting with the mobile application. Both mobile 
applications are the user and driver application respectively, which in this 
research is using the android system. The internet is the network medium that 
will connect the mobile apps with the API created in this research. The API 
is stand for the Application Programming Interface which in simple word it 
acted as the delivery unit for the user to response to a system and sending 
back the response of the system to the user. This API also help in integrated 
the two applications with each other’s and both applications will pass the API 
first before entering the Web Server unit and lastly integrating with the 
databased.  
 
There also two stages involving the hardware part which involve one sensor 
and one microcontroller, the NodeMCU ESP8266. This hardware part 
function is to track location of the the ambulance unit in real-time basis and 
will be viewed by the user application and then the captured data will store to 
the database of this system consistently. In this research, the databased used 
is the firebase which is easily to use and compatible with the extension of the 
development application. 
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Figure 2. Google Cloud Platform for API Key Source. 

 
 Figure 2 shows the main APIs offered in the Google Maps Platform and 
the most important API used in this mobile application is the Geolocation 
API where this APIs is needed to access and request the user in real-time 
basis. 
 

 
Figure 3. Firebase website to configure the setting for application cloud. 

 
Firebase in this Figure 3 is the cloud platform that is used to store the data 
filled in the mobile application in this research. This cloud platform helps in 
tracing all the activities history of both mobile applications. In addition, 
cloud not only to store data but also for data analysis, gathering, and 
visualization [7]. It also provides a real database function which will help in 
integrating the two different applications. It works as an intermediate medium 
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of the two mobile applications where the data stored in the 
user application can be sent to the driver application. 
 

 
Figure 4. Register page EMS Fleet Management System. 

 
Figure 4 above shows the first page of the user application EMS Fleet 
management System. This page to collect the user data for the first-time login. 
In this page, the user need to fill up their information details to register and 
stored into the cloud. There are three information that will be collected in this 
page which are the user email, name and password to login and use this 
application. 
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Figure 5. The main page of this user application is to request the exact 

location. 
 
In this Figure 5, the user that already register and have an account for this 
application can directly request the ambulance unit function. It shows the 
view of maps which it connected to the google maps web. Right after this 
page being open, a pop-up notification will appear to ask the user permission 
to use the location access from the google maps when using this application. 
The google maps display is used to determine the user current location and 
also for viewing the real-time location of the requested ambulance unit. 
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Figure 6. The Cloud Firestore Realtime databased view for the user and 

driver data. 
 
The Cloud Firestore Real-time Database in Figure 6 show the view for both 
user and driver data. The Firestore Real-time Database acted as the cloud that 
can store the data filled by the user in this applications. The Firestore Real-
time Database is a cloud-hosted database. Data is stored and synchronized in 
real-time to every connected devices and all the connected devices share one 
Real-time Database instance and automatically receive updates with the 
newest data. 
 

Novelty and 
uniqueness 
 
 
 

IoT-Based EMS Fleet Management has uniqueness especially in terms of the 
implementation of IoT telematics in this project can help the fleet operators 
to automate the ambulance tour planning to the emergency sites since the 
ambulance response time has a significant effect on the survival rate 
intuitively. 
 

Benefit to mankind 
 
 
 
 

IoT-Based EMS Fleet Management is conducive for real-time monitoring 
response. It provides an alternative and robust method in developing a remote 
control ambulance tracking. IoT's self-driven automobile connections in this 
EMS ambulance fleet management provide secure and dependable real-time 
monitoring functions.  
 

Potential 
commercialization    
 
 
 
 

This fleet management idea for Emergency Ambulance Tracking System 
proposed in this project in order to replace the old-fashioned method on 
handling the ambulance service request. With the integration of that mobile 
application and GPS module that placed in the ambulance unit to the cloud 
database, it looks well-organized and more efficient in data storing 
management to serve a better emergency service in the future. The 
deployment of IoT for EMS Fleet Management also can help boost efficiency, 
visibility, and manageability, while helping lower costs to the management. 
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Abstract 
 
 

PneuCasT yang membawa maksud Pneumatic Cascade Trainer merupakan 
satu inovasi dari sudut pengajaran dan pembelajaran (pdp) berkonsepkan 
learning by doing untuk Kursus Pneumatic and Hydraulics di Politeknik 
Tun Syed Nasir Syed Ismail, Pagoh. Cetusan idea dalam penghasilan 
PneuCasT merupakan usaha bagi meningkatkan pemahaman pelajar 
sekaligus meingkatkan purata markah kursus tersebut. PneuCasT 
dibangunkan dengan menggunakan komponen pneumatik yang sebenar dan 
dibina untuk aplikasi sebenar dalam industri namun dibantu dengan panel 
litar sebagai panduan pelajar. Tiga objektif ditetapkan dalam penghasilan 
PneuCasT iaitu pelajar dapat membuat penyambungan litar Cascade yang 
telah direkabentuk, pelajar dapat melakukan uji lari, dan pelajar dapat 
mencari   punca   masalah   pada   litar.   Impak   dan   keberkesanan   dalam 
penghasilan PneuCasT adalah pelajar melalui pembelajaran berasaskan 
masalah dan ia dapat menambah pemahaman dan keyakinan pelajar tentang 
apa yang mereka pelajari ketika memasang litar. Diharap penghasilan inovasi 
ini dapat meningkatkan prestasi pelajar dari segi kognitif serta psikomotor 
bagi melahirkan graduan politeknik yang berkemahiran tinggi untuk 
memenuhi keperluan tenaga kerja negara. 
 

Keywords 
 

pneumatic, litar cascade, trainer. 
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Product description PneuCasT dibina dengan menggunakan komponen pneumatik sebenar 
seperti silinder pneumatik, injap kawalan arah dan suis had pneumatik, yang 
dipasang ke struktur binaan PneuCasT. Panel kawalan digunakan bagi 
memberi panduan kepada pelajar untuk membuat penyambungan litar 
sebenar yang telah direkabentuk dengan perisian Fluidsim Festo. Berikut 
merupakan komponen pneumatik yang digunakan: 
 

1. Silinder pneumatik 200mm (3 unit) 
2. Injap kawalan arah 5/2 (3 unit) 
3. Suis had pneumatik (5 unit) 
4. Manifold 

 
Perisian FluidSim Festo digunakan bagi merekabentuk litar cascade dan 
proses simulasi dilakukan bagi memastikan litar benar-benar berfungsi. Litar 
yang telah dihasilkan akan digunakan sebagai rujukan bagi panel kawalan 
penyambungan litar yang sebenar. 
 

Pictures/ Schematic 
diagrams/ Flow 
Charts/Screenshots
/Graphs and etc. 
 
 

 
Methodologi 

 
 

 
 
 
 
 
 
 
 
 
 
 

Mereka bentuk struktur dengan menggunakan perisian Autocad 
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Fabrikasi struktur PneuCasT 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Pemasangan komponen-komponen pneumatik pada struktur PneuCasT 
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Rekabentuk litar cascade menggunakan perisian FluidSim bagi 
menghasilkan paparan pada panel kawalan sebelum penyambungan tiub 

pneumatik dilakukan. 
 

 
 

Pemasangan tiub pneumatik dan uji lari 
 
 

Novelty and 
uniqueness 
 
 

PneuCasT berbeza dengan stesen kerja pneumatik yang biasanya 
digunakan di institusi TVET kerana ia tidak menggunakan aluminium profile 
plate untuk memasang komponen pneumatik. Dengan menggunakan 
PneuCasT, pelajar perlu memasang komponen dan penyambungan tiub teruk 
pada struktur bagi menghasilkan aplikasi sebenar sistem pneumatik dalam 
industri. Ini akan meningkatkan keyakinan pelajar terhadap apa yang telah 
mereka pelajari. Selain itu, mereka akan mengetahui cara mengatur tiub 
pneumatik untuk memastikannya terpasang dengan betul pada struktur 
dengan kemas dan selamat. 
 

Benefit to mankind 
 
 
 
 

PneuCasT sangat baik untuk pendedahan pelajar mengenai bagaimana 
sistem pneumatik tulen berfungsi di industri. Ini memberikan banyak 
kelebihan bagi pelajar untuk belajar dari cara memahami rekabentuk litar 
cascade, cara memasang komponen, menjalankan uji lari, dan juga 
menyelesaikan masalah sistem. Sebagai alat bantu mengajar bagi kursus 
pneumatik dan hidraulik, PneuCasT wajar digunakan di semua Politeknik 
atau institusi TVET yang lain. 
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Potential 
commercialization    
 
 
 

Walaupun matlamat asal penghasilan PneuCasT adalah untuk penggunaan 
di makmal Politeknik Tun Syed Nasir Syed Ismail, berdasarkan fungsinya 
yang dapat memberi pengalaman yang baik kepada pelajar dalam 
memantapkan pemahaman dan kemahiran merekabentuk litar dan memasang 
komponen dengan lebih baik, PneuCasT dilihat berpotensi untuk 
dikomersialkan kepada institusi TVET atau pusat latihan kemahiran agensi 
swasta yang lain. Kos bagi penghasilan PneuCasT juga adalah minima. 
 

 
Acknowledgment 
 
 
 

 
Setinggi penghargaan diberikan kepada Ketua Program Diploma 
Kejuruteraan Mekanikal (Petrokimia), dan Ketua Jabatan Kejuruteraan 
Petrokimia Politeknik Tun Syed Nasir Syed Ismail, kerana memberi 
sokongan dan galakan bagi menghasilkan PneuCasT. 
 

Researchers 
Biographical Data 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 

Mohd Khuzairy Mohd Yusof merupakan pensyarah 
dan juga Pegawai Penyelaras Kursus Pneumatik Dan 
Hidraulik di Jabatan Kejuruteraan Petrokimia, 
Politeknik Tun Syed Nasir Syed Ismail. Merupakan 
pemegang Ijazah Sarjana Pendidikan Teknik dan 
Vokasional di Universiti Tun Hussein Onn Malaysia 
(UTHM) dan Ijazah Sarjana Muda Kejuruteraan 
(Kepujian) Mekanikal dari Universiti Teknologi Mara 
(UiTM) Shah Alam, Selangor. 

  
 

 
 
 
 
 
 
 

Mohd Hasni Angterian merupakan pensyarah 
Jabatan Kejuruteraan Petrokimia, Politeknik Tun 
Syed Nasir Syed Ismail. Merupakan pemegangm 
Ijazah Sarjana Muda Kejuruteraan Mekanikal dari 
Kolej Universiti Teknologi Tun Hussein Onn 
(KUiTTHO) atau kini dikenali sebagai Universiti 
Tun Hussein Onn Malaysia (UTHM) in Batu Pahat, 
Johor. 
 

  
 
 
 
 
 
 
 
 

 

Ahmad Zia Mhd Yusof merupakan pensyarah 
Jabatan Kejuruteraan Petrokimia, Politeknik Tun 
Syed Nasir Syed Ismail. Merupakan pemegangm 
Ijazah Sarjana Muda Kejuruteraan Mekanikal dari 
Kolej Universiti Teknologi Tun Hussein Onn 
(KUiTTHO) atau kini dikenali sebagai Universiti 
Tun Hussein Onn Malaysia (UTHM) in Batu Pahat, 
Johor. 
 
 

 

 

614



 International Invention, Innovation, & Design Expo (INoDEx2021)  

Project Title: 
QR4U: A QUANTITATIVE RESEARCH FOR YOU 

 
Category 

 
 A 

School 
B 

University 
C 

Academician 
D 

Industry 
 √  
Local International 
√  

Project Member(s) 
 
 

Azrin Raimi Ahmad1, Othman Ismail2, Malissa Maria Mahmud3,   

Faizah Mohamad4. 
 

Affiliation 
 

1,2,4Academy of Language Studies, Universiti Teknologi MARA Shah 
Alam, Malaysia 

3Center of English Language Studies, Sunway University, Malaysia 
 

Email 1azrinraimi@uitm.edu.my, 2othmani@uitm.edu.my, 
3malissam@sunway.edu.my, 4fareema@uitm.edu.my 

 
Correspondence 
 

 

Abstract 
 
 

The widespread impetus of smartphones and tablets has facilitated an 
unprecedented avalanche of new software applications, manifesting the 
potential of learning and technology. These emerging mobile technologies 
are cogitated as a new form of social and cultural artefact that mediates the 
novelties of teaching and learning scholarship. Past researches showed 
numerous studies have been published to confer on the effectiveness of 
numerous statistical concepts and design technologies. While we do not 
contest the importance of these findings, the disparity as well as 
generalisability of the much-published researches on instructional teaching 
and learning statistics are relatively narrow, consequently proffer limited 
grounds to substantiate existing trends. Thus, this research pursues to 
ultimately develop and produce a prototype of a systematic instructional and 
interactive multimedia mobile app for the coaching of fundamental 
statistical concepts for humanities students, in hopes to improve students’ 
statistical skills through the use of a dynamic database of activities, 
specifically customized content, functionality, mode of user interaction, and 
interface design according to the students’ needs. The research design is 
structured into three main parameters, consisting of Phase 1: Prototype 
Development, Phase 2: Experimental Research and Phase 3 which stipulates 
the research activities of collecting both quantitative and qualitative data. 
The developed prototype will feature state of the art interfaces that portray a 
visual language, synthesising the classic principles of good design with 
technology, to facilitate practices and eliminate the potential stress of real 
time engagement to be able to stay involved with the learning. 
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Keywords 
 

SPSS, quantitative, mobile app, MALL, research. 
 

Product description 
 

QR4U is a home built application using Android Studio software. It has 10 
modules to help undergraduate and postgraduate students, especially 
language and communication students, to understand basic statistics 
(quantitative) better and be able to use it in their research. The application 
was built in a way that is easy to understand and also all the examples 
provided are related to language and communication context. 
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Pictures/ Schematic 
diagrams/ Flow 
Charts/Screenshots
/Graphs and etc. 
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Novelty and 
uniqueness 
 
 

1. Fully Developed Prototype The fully developed prototype will serve the 
app users as outlined below:  
• Cost to purchase the mobile app will be reasonably cheap because the 
development and production of the app is supported by the GI_APB grant.  
• The app provides sufficient drills and practices on various scenarios 
related to the understanding of basic principles of statistics and its 
application to research analysis.  
• The app is a personal coaching tool that helps to improve users’ statistical 
knowledge and skills - anytime and anywhere 
 
2. Intellectual Property  
• Copyright. QR4U: A QUANTITATIVE RESEARCH FOR YOU  
• Total Number of IP:1  
 
3. Application for pre-commercialization funds  
Self-funding. No pre-commercialization fund has been solicited. 
 

Benefit to mankind 
 
 

QR4U The mobile application can be used nationwide by all tertiary 
students at undergraduate level to learn basic statistics. 
 

Potential 
commercialization    
 
 
 
 

QR4U can be a profit making application as UiTM receives a huge number 
of students registration in every semester. This product is also useful for 
students who are doing their report writing course. Akademi Pengajian 
Bahasa UiTM has around 200 students taking Research Methodology 
course at programme level and around 500 students from different faculties 
in UiTM taking EWC661(English for Report Writing). With a minimal 
payment that the users have to pay (RM4@USD1) the developers can gain 
profit from it and the students also can get the benefit of the application. It is 
a win-win situation. 
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Abstract 
 
 

Produk inovasi ini berfungsi untuk melindungi bahagian muka 
pemakai/penggunanya daripada risiko dijangkiti kuman/virus semasa 
berhadapan dengan individu lain samada untuk rawatan, pemeriksaan dan 
sebagainya. Produk AJ Face Shield ini dibangunkan bermula PKP 1.0 iaitu 
pada 18 Mac 2020 iaitu dengan kaedah mesin 3D printing untuk membantu 
memenuhi kekurangan bekalan PPE jenis Face Shield oleh agensi dibawah 
Kementerian Kesihatan Malaysia. Proses pembuatan di tukar kepada 
penggunanan proses Pengacuanan Suntikan Plastik bagi mempercepatkan 
proses penghasilan, tingkatkan kualiti produk dan rendahkan kos 
penghasilan. Kerja pembangunan termasuk rekabentuk produk, 
mengubahsuai acuan sedia ada kepada bentuk kaviti Face Shield, pengujian 
acuan sehingga kepada penghasilan produk Face Shield secara besar-
besaran. Pengeluaran sudah mencapai 152,379 unit telah diedarkan melalui 
sumbangan Program CSR ADTEC Jerantut dan lebih 7200 unit sudah 
terjual. Sasaran utama pengguna ialah Frontliner yang terdiri dari agensi 
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seperti KKM, POLIS, RELA, APM, ATM dan BOMBA. Pembangunan 
produk ini melibatkan beberapa agensi seperti YIM, SME Corp, MTDC, 
LOTTE, PETRONAS, MyIPO dan beberapa NGO.  
 

Keywords 
 

face shield injection moulding, Face Shield ADTEC Jerantut. 
 

Product description 
 
 

AJ Face Shield dihasilkan dengan menggunakan bahan plastik 
Polypropylene boleh kitar semula  kos yang murah dengan menggunakan 
proses Pengacuanan Suntikan Plastik. Saiz boleh diubah dengan 
membengkokkan untuk membentuk mengikut lilitan pengguna samada 
kanak-kanak dan dewasa. Bingkainya boleh digunakan berulang kali dan 
senang untuk dinyah kuman. 
 

Pictures/ Schematic 
diagrams/ Flow 
Charts/Screenshots
/Graphs and etc. 
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Novelty and 
uniqueness 
 
 
 

Pembangunan produk AJ Face Shield seperti langkah direkabentuk, 
pembuatan acuan, dan pengeluaran produknya sepenuhnya dilakukan 
menggunakan kepakaran dan kemudahan yang ada di ADTEC Jerantut. 
Produk ini sudah difailkan pendaftaran harta intelek kepada MyIPO dalam 
kategori Rekabentuk Industri melalui penajaan Dana Pemfailan Harta 
Intelek oleh MyIPO.  
 

Benefit to mankind 
 
 
 
 

Sejumlah lebih 159,379 unit sudah berjaya dikeluarkan dan memberi 
manfaat kepada pengguna terutama basiran hadapan negara yang masih 
berhempas pulas melawan virus pandemik COVID 19. Produk juga 
dihasilkan dengan menggunakan kos yang rendah yang memberikan kesan 
kepada harga pasarannya yang murah dan mampu milik. 
 

Potential 
commercialization    
 
 
 
 

Barisan Hadapan Negara melawan Covid 19 adalah seramai 280,000 orang 
untuk kakitangan KKM, 310,000 orang anggota ATM, 81,825 orang 
anggota PDRM, 3,000,000 orang anggota RELA, 14,000 anggota BOMBA, 
dan anggota APM pula terdiri dari 2,647,029 orang yang jumlah 
keseluruhannya adalah seramai 6,332,854 orang.  
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Abstract 
 

Jeugsi, a brand name for instant pre-cooked char kuey teow noodle is an 
innovation which is aimed to gain popularity in Malaysian’s food market. 
With main ingredients of flour, starch, salt and alkaline mineral water, the 
pre-cooked instant noodles are dehydrated using air frying technique. It 
comes in both cup type and bag type with a small sachet of seasoning paste 
packed separately. There are variety of flavors to choose from which 
include beef, chicken and shrimp. The seasoning is made from fresh and 
healthy ingredients such as garlic, onion, chilies and anchovies. One of the 
unique points of Jeugsi is that its ingredients are cooked to perfection using 
a Malaysian traditional cooking method called “pecah minyak” technique 
where the ingredients are fried long enough until the presence of oil is 
detected on the surface of the ingredients. Jeugsi instant char kuey teow is 
ready for consumption in just 3-5 minutes of preparation, where it only 
requires a minimal step and material of just hot water or water and a 
microwave to cook. Once cooked, it is best served with addition of fresh 
chives, bean sprouts and eggs. Jeugsi noodle production complies with the 
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requirements of the Islamic Manufacturing Practice (IMP) framework. The 
IMP is an index based on the principle of “halalan toyyiban” (permissible 
and good). The major advantages of this product are that it is halal, 
convenience, tasty, nutritious, easy to cook and within affordable price 
range. On top of that, this product offers other value added such as long 
shelf-life of 4-12 months and its tastiness as instant appetizers. Jeugsi 
instant char kuey teow is created on the base of three main motivations. 
Firstly, the outbreak of COVID-19 has caused huge impact on food and 
beverage’s business sector where dining-in at restaurants and cafes are not 
allowed or encouraged depending on the situation of the daily COVID-19 
cases. Hence, the eating pattern of food consumers has changed where the 
consumers prefer home-cooked foods and some even changed to the extent 
of stocking essential foods at home in bulk, especially instant foods. Second 
motivation is due to the fact that instant noodles product has become one of 
the internationally recognized food products that are consumed across the 
world. Thirdly, Malaysia has yet to have traditional char kuey teow noodle 
in the form of instant noodles, hence it is high time for the innovation of one 
just like the way it is sold in food stall by the roadside in this country. The 
main target markets for this product are the students and working 
individuals. Growing youth and young working adults’ segments are most 
definitely the target groups for ready-to-eat food products that are quick to 
prepare as well as the fact that instant noodle is economical compared to 
buying from expensive eating outlets. Consequently, the innovation of this 
product brings impact to the socio economic of these two groups of market 
segments as this product can help them to save their budget too. This 
product is expected to be a hit in Malaysian community once it enters the 
market due to its unique characteristic of taste that is very close to the heart 
of all Malaysians in the form of economic instant noodle. Also, this product 
has huge internationalization prospect as the marketing of this product to 
other countries is seen as a way to promote Malaysian local taste to the 
international arena. 

Keywords 
 

instant, char kuey teow, Malaysian food. 
 

Product description 
 
 

With main ingredients of flour, starch, salt and alkaline mineral water, the 
pre-cooked instant noodles are dehydrated using air frying technique. It 
comes in both cup type and bag type with a small sachet of seasoning paste 
packed separately. There are variety of flavors to choose from which 
include beef, chicken and shrimp. The seasoning is made from fresh and 
healthy ingredients such as garlic, onion, chilies and anchovies. One of the 
unique points of Jeugsi is that its ingredients are cooked to perfection using 
a Malaysian traditional cooking method called “pecah minyak” technique 
where the ingredients are fried long enough until the presence of oil is 
detected on the surface of the ingredients. Jeugsi instant char kuey teow is 
ready for consumption in just 3-5 minutes of preparation, where it only 
requires a minimal step and material of just hot water or water and a 
microwave to cook. 
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Pictures/ Schematic 
diagrams/ Flow 
Charts/Screenshots
/Graphs and etc. 
 
 
 

 
 

 
Novelty and 
uniqueness 
 
 
 
 

Jeugsi noodls comes in both cup type and bag type with a small sachet of 
seasoning paste packed separately.  Jeugsi noodle production complies with 
the requirements of the Islamic Manufacturing Practice (IMP) framework. 
The IMP is an index based on the principle of “halalan toyyiban” 
(permissible and good). The major advantages of this product are that it is 
halal, convenience, tasty, nutritious, easy to cook and within affordable 
price range. On top of that, this product offers other value added such as 
long shelf-life of 4-12 months and its tastiness as instant appetizers.  
 

Benefit to mankind  
 
 
 

Jeugsi instant char kuey teow is created on the base of three main 
motivations. Firstly, the outbreak of COVID-19 has caused huge impact on 
food and beverage’s business sector where dining-in at restaurants and cafes 
are not allowed or encouraged depending on the situation of the daily 
COVID-19 cases. Hence, the eating pattern of food consumers has changed 
where the consumers prefer home-cooked foods and some even changed to 
the extent of stocking essential foods at home in bulk, especially instant 
foods. Second motivation is due to the fact that instant noodles product has 
become one of the internationally recognized food products that are 
consumed across the world. Thirdly, Malaysia has yet to have traditional 
char kuey teow noodle in the form of instant noodles, hence it is high time 
for the innovation of one just like the way it is sold in food stall by the 
roadside in this country.  
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Potential 
commercialization    
 
 
 
 

The main target markets for this product are the students and working 
individuals. Growing youth and young working adults’ segments are most 
definitely the target groups for ready-to-eat food products that are quick to 
prepare as well as the fact that instant noodle is economical compared to 
buying from expensive eating outlets. Consequently, the innovation of this 
product brings impact to the socio economic of these two groups of market 
segments as this product can help them to save their budget too. This 
product is expected to be a hit in Malaysian community once it enters the 
market due to its unique characteristic of taste that is very close to the heart 
of all Malaysians in the form of economic instant noodle. Also, this product 
has huge internationalization prospect as the marketing of this product to 
other countries is seen as a way to promote Malaysian local taste to the 
international arena. 
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Abstract 
 
 

A-Clips merupakan produk yang direkacipta khas kepada individu yang 
mengalami ketidakupayaan samada kekal atau sementara pada tangan. 
Masalah pada bahagian tangan tidak mampu digengam yang dimaksudkan 
adalah seperti untuk memegang peralatan asas yang berpunca dari penyakit 
stroke,kesan pembedahan, pengidap autisma atau masalah saraf pada 
bahagian tangan dan cacat sejak lahir. Inovasi ini mempunyai 3 objektif 
pembangunannya seperti mencipta alat untuk memudahkan OKU melakukan 
aktiviti harian, menghasilkan produk plug & play yang mampu milik dan 
menghasilkan satu set produk yang mempunyai pelbagai guna. Produk ini 
mempunyai 7 kegunaan dalam satu set iaitu untuk menulis, menggunakan 
sudu, menggunakan galpu,memegang cawan, mengawal telefon pintar, 
menaip dan memberus gigi. Di pasaran, terdapat pelbagai jenis produk yang 
berfungsi seperti A-Clips tetapi produk ini mempunyai banyak kelebihan 
untuk menyaingi produk-produk tersebut dengan faktor seperti 7 kegunaan 
dalam 1 set, harga jualan yang murah, buatan Malaysia dan mudah untuk 
digunakan.  
 

Keywords 
 

adaptor for hand cannot be grasped, A-Clips, A-Clips ADTEC Jerantut 

Product description 
 
 

A-Clips dihasilkan dengan menggunakan mesin cetakan 3D dengan 
menggunakan bahan PETG. Mempunyai 7 kegunaan iaitu untuk menulis, 
menggunakan sudu, menggunakan galpu,memegang cawan, mengawal 
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telefon pintar, menaip dan memberus gigi. Bahagian utama A-Clips 
mempunyai 3 saiz mengikut ketebalan tapak tangan yang boleh lentuk untuk 
menyelesakan pengguna semasa menggunakannya. 
 

Pictures/ Schematic 
diagrams/ Flow 
Charts/Screenshots
/Graphs and etc. 
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Novelty and 
uniqueness 
 
 
 

Produk ini dibangunkan sepenuhnya oleh kumpulan kami menggunakan 
kemudahan dan kepakaran yang ada di ADTEC Jerantut. Produk ini 
didaftarkan pelindungan harta intelek dalam kategori Rekabentuk 
Perindustrian bernombor 19-00512-0101 dan Hak Cipta bernombor 
LY2019000054. Mempunyai kelebihan 7 fungsi dalam 1 set produk. 
 

Benefit to mankind 
 
 
 
 

Pengidap penyakit stroke,kesan pembedahan, pengidap autisma atau masalah 
saraf pada bahagian tangan dan cacat sejak lahir adalah sasaran pengguna 
peroduk ini. Inovasi ini mempunyai 3 objektif pembangunannya seperti 
mencipta alat untuk memudahkan OKU melakukan aktiviti harian, 
menghasilkan produk plug & play yang mampu milik dan menghasilkan satu 
set produk yang mempunyai pelbagai guna. 
 

Potential 
commercialization    
 
 
 
 

Merujuk kepada laporan tahunan Perkeso dan JKM, sehingga kini, terdapat 
lebih 900 ribu individu yang mempunyai masalah ketidakupayaan pada 
bahagian tangan dan berpotensi menjadi pengguna kepada produk ini dan dari 
jumlah tersebut. Terdapat sebanyak 398 pusat yang menawarkan rawatan 
rehabilitasi yang berdaftar. 
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Abstract 
 

CLApS is a simple, more compact, economical and user -friendly apparatus, 
designed for the experiment of verifying Charles’s Law. CLApS is 
constructed using acrylic sheets and joined to form cuboids. CLApS is aimed 
to reduce percent of error to 5.00%, reduced equipment cost by 40% and 
operating time reduced to 50%.  Conventional apparatus was found to be 
more difficult to control, thus it gives inconsistent readings. This 
consequently contributes to a relatively high percentage of error in a graph to 
verify Charles’s Law. Furthermore, the conventional apparatus which 
consists of several fragile and separated units can be easily damage or broken.  
Hence, it requires a large storage area, increasing the cost of equipment in a 
long term and a waste of resources as well. Analysis of the findings reveal 
that CLApS has managed to reduce the percentage of error to only 0.36%, the 
cost of equipment has also been reduced by 67.6% and the experimental 
operation time has been decreased by 53.1%.  Findings of the questionnaire 
from the students show a mean score of 4.73 which is a high-level score. This 
indicates that CLApS is effectively offer a better experiment with a more 
accurate experimental data. Utilizing CLApS in Teaching and Learning (PdP) 
process is a way of delivering manipulative and scientific skills which can 
generate Matriculation Program graduates to be more knowledgeable, 
creative, innovative and competitive in the STEM field.  
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Keywords gas law, chemistry experiment, reading error. 
 

Product description 
 
 

CLApS is a 9 cm x 7 cm x 33 cm cuboid container, constructed using 3 mm 
Grade A acrylic sheets. It is equipped with a digital thermometer with 
temperature range of -20°C to 70°C, a glass tube containing mercury plug at 
the inner wall of the container and has engraved scale (in centimeters unit) on 
its surface. CLApS comes with CLApS Data Sheet, an apps created to 
generate a straight line graph from the tabulated volume and temperature data 
in order to verify Charles’s law. 
 

Pictures/ Schematic 
diagrams/ Flow 
Charts/Screenshots
/Graphs and etc. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 

 
 

METHODOLOGY 

 

Preliminary design of the project 

 

 

 

 

 
 

Cutting the acrylic sheets according to the design with specific tools and assemble 
them with epoxy glue 

 

 

Installation of digital thermometer in the plastic box compartment 
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Novelty and 
uniqueness 
 
 
 

From five individual and separated items in the conventional apparatus, 
CLApS has it all in one simple and compact model. It has become the first 
innovation product of its kind in Malaysia and has been registered for 
intellectual property protection under MyIPO number CRLY00026913 with 
the aim of being commercialized and marketed to matriculation colleges, 
form six colleges, pre-university centers and secondary schools. 
 

Benefit to mankind 
 
 
 

The creation of CLApS creates a conducive environment as it greatly assists 
students in conducting experiments and provides more accurate experimental 
data. Utilizing CLApS in Teaching and Learning (PdP) process is a way of 
delivering manipulative and scientific skills which can generate Matriculation 
Program graduates to be more knowledgeable, creative, innovative and 
competitive in the STEM field. It goes hand in hand with Melaka 
Matriculation College motto, to generate quality students to higher learning 
institutions in science, technology and professionals by 2050, besides to 
produce excellent human capital. 
 

Potential 
commercialization    
 
 
 

CLApS can play an important role as teaching and learning equipment 
specifically for verifying Charles’s law. CLAPS is very easy to be used in the 
laboratory, teachers’ room, students’ room or even in the library. Not only 
limited to Chemistry subject in Matriculation colleges, form 6 colleges, 
foundation studies and A-level; but the flexibility and simplicity in its design 
allows it to be applied in other subjects such as Physics and Science in 
secondary school. CLApS effectively offers a better experiment experience 
with a more accurate experimental data. This CLApS innovation has been 
disseminated to various educational institutions through competitions, face -
to -face and online presentations, visits and face -to -face partnerships. 
Among the partnerships to disseminate this innovation are: 
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Abstract 
 
 

Smart Garbage Collecting Machine is a product concept developed to address 
waste management issues. The concept design follows an essential design 
process that identifies needs, conceptual design, embodiment design, and 
detail design. The advantages of this product were expected to save time and 
energy to employees compared to the needs of more employees if the task 
was completed manually. Furthermore, the development cost of this product 
is also expected not to be too high and easy to maintain as it does not use a 
complicated system. The usage of product focused on the big flat area such 
as at a field and open area like parking lot area because the area is commonly 
used for significant events like a night market, expo, concert, or exhibition. 
Not only the local authority and the waste management company, the local 
community, and society will also receive the benefits as it speeds up the 
process of cleaning and clearing up the area. This allows the area to quickly 
return to normal activities. It has a good market opportunity in waste 
management industry such as for local authority (PBT) and waste 
management companies that require specialized equipment to complete the 
task. The development cost of this product is also expected not to be too high 
as it does not use a complex system.  
 

Keywords smart garbage collector, waste management, conceptual design. 
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Product description 
 
 

Smart Garbage Collecting Machine (SGCM) model concept is constructed by 
plywood for the body and mechanical parts such as wheel, gear and others 
mechanism system to operate the machine. The actual SGCM model can be 
operated by just pushing this machine as usual and all the systems will move 
when the wheel move. 
 

Pictures/ Schematic 
diagrams/ Flow 
Charts/Screenshots
/Graphs and etc. 
 
 

 
Methodology: 

 
 

  
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 

• From literature and 
desk research 

• From questionnaire 
survey.

Research on 
existing product

• Conceptual design
• Product 

configuration
• Concept selection

New design

• Sketching and 
detail drawing by 
Sketchup 3D 
drawing

• Fabrication

Model 
development

• The functionality 
test on wheel and 
conveyor 
mechanism.

Functionality test

Model 
Development  

Sketching drawing 
3D Sketchup 

 

Smart Garbage Collecting Machine 
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Model functionality: 
 
 
 
 
 

 

 

 

Garbage at the 
floor

•Garbage such as plastic
and paper waste

•Commonly it can be found
at night market and expo
event

Collector 
(in front part)

•The collector involve 2 main
parts (brush and conveyor)

•The garbage will be collected
through the conveyor

Garbage bag 
(inside the 

body)

•The garbage is attached at the
back of the model body

•The garbage from the
conveyor will be thrown into
the garbage bag
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Novelty and 
uniqueness 
 
 
 

Smart Garbage Collecting Machine (SGCM) has its own uniqueness. It 
reduces the workforce to handle the machine. In addition, this machine is easy 
to be used because the machine can be operated by one person. It also 
environmentally friendly, no motorize system because the rotation of wheels 
powers the mechanism of garbage transmission. That means, SGCM less 
maintenance with no motor and batteries used and not specialized and 
complicated. Therefore, parts are easy to find in an open market. 
 

Benefit to mankind 
  
 
 

The advantages of this product were expected to save time and energy to 
employees compared to the needs of more employees if the task was 
completed manually. Furthermore, this product is easy to maintain and does 
not require a complicated operating system. The usage of product focused on 
the big flat area such as at a field and open area like parking lot area. This 
area is commonly used for significant events like a night market, expo, 
concert, or exhibition. Not only the local authority and the waste management 
company, the local community, and society will also receive the benefits as 
it speeds up the process of cleaning and clearing up the area. This allows the 
area to quickly return to normal activities. 
 

Garbage section 

Garbage conveyor 
collector 

 

Rotational brush 
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Potential 
commercialization    
 
 
 
 

Based on the purposes and aims of the product, it has a good market 
opportunity for usage in specific sector and industry. Local authority (PBT) 
and waste management companies are examples of businesses in the waste 
management industry that require specialized equipment to complete 
responsibilities. The use of this product is expected to save time and energy 
to employees compared to the needs of more employees if the task is 
completed manually. The development cost of this product is also expected 
not to be too high as it does not use a complex system.  
 

 
Acknowledgment 
 
 

 
The head project and team member acknowledge financial support from the 
University College of Yayasan Pahang (UCYP). We would also like to 
express our gratitude and acknowledge to all lecturers in the Faculty of 
Science, Engineering & Agrotechnology UCYP for their unwavering spirit. 
 

Researchers 
Biographical Data 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Mohd Hamisa Abdul Hamid is a Mechanical 
Engineering lecturer at University College of Yayasan 
Pahang and part time student who is currently 
undertaking his PhD study program at Universiti 
Malaysia Pahang. He was a Professional 
Technologists from MBOT. He is holding a Master in 
Technical Education (Mechanical Engineering from 
Universiti Tun Hussein Onn Malaysia. 

  
 
 
 
 
 

Nor Aziah Azman is a Civil Engineering lecturer at 
University College of Yayasan Pahang. She is holding 
a Master in Technical Education (Civil Engineering) 
from Universiti Tun Hussein Onn Malaysia. She also 
active in Special Interest Group (SIG) for UCYP 
Research Team. 
 

  
 
 
 
 

Razman Ramedan is a Electrical/Electronic 
Engineering lecturer at University College of Yayasan 
Pahang. He is holding a Master in Technical 
Education (Electrical Engineering) from Universiti 
Tun Hussein Onn Malaysia. He also active in Special 
Interest Group (SIG) for UCYP Research Team and 
supervise for final year project students. 

 
 

 

 

 

642



 International Invention, Innovation, & Design Expo 
(INoDEx2021)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

Ainul Hayati Yunus is a Mechanical Engineering 
lecturer at University College of Yayasan Pahang. She 
is holding a Master in Technical Education 
(Mechanical Engineering) from Universiti Tun 
Hussein Onn Malaysia. She also involves in other 
research project including study on vertical 
hydroponic system and fabrication of solar powered 
lawn mower. 

  
 
 
 
 
 
 
 
 

Mohd Zamri Ibrahim is an Electrical Engineering 
lecturer at University College of Yayasan Pahang. He 
is holding a Master in Technical Education (Electrical 
Engineering) from Universiti Tun Hussein Onn 
Malaysia. He also active in Special Interest Group 
(SIG) for UCYP Research Team and supervise for 
final year project students. 

 
 
 

 

643



 International Invention, Innovation, & Design Expo (INoDEx2021)  

Project Title: 
COURSE FILE INFORMATION SYSTEM (CFIS) 

IMPLEMENTATION 
 

Category 
 

 A 
School 

B 
University 

C 
Academician 

D 
Industry 

 √  
Local International 
√  

Project Member(s) 
 

Norshima Humaidi1, Sharidatul Akma Abu Seman2,  
Sri Fatiayani Abd Kader3, Norina Ahmad Jamil4. 

 
Affiliation 
 

1,2,3,4Faculty of Business and Management, Universiti Teknologi MARA 
Selangor, Malaysia 

 
Email 1norshima958@uitm.edu.my, 2norina0048@uitm.edu.my, 

 3sharidatul@uitm.edu.my, 4fatiany@uitm.edu.my 
 

Correspondence 
 

Norshima Humaidi 
Faculty of Business and Management, 

Universiti Teknologi MARA, Selangor, Puncak Alam Campus 
42300 Bandar Puncak Alam, Malaysia. 

Tel: +6012-9728103, Fax: - 
 

Abstract 
 

This study aims to investigate the problems of managing information of the 
course files in the university. Several weaknesses of the manual process 
have been identified. Thus, this study has proposed a new process in 
managing the course files in the university. The new system is called Course 
File Information System (CFIS) and it was developed to help the Faculty of 
Business and Management (FBM), Universiti Teknologi MARA (UiTM) 
Selangor manage and handle course file info of every program in FBM via 
an online system. This new system also helps the Faculty Quality Unit to 
manage the internal audit process online. The system will also help to 
maintain related data for FBM and to perform analytical tasks required by 
the quality unit. The analytical result will help the FBM Quality Unit to 
strategize audit planning related to teaching and learning. A part of record 
management, CFIS aims to provide a paperless environment of up to 90%. 
It also aims at providing low-cost and reliable automation of the existing 
systems. CFIS also provides excellent security data at every level of user-
system interaction and also provides robust and reliable storage and backup 
facilities. Furthermore, it can be commercialized to any higher education 
institution because it is essential to ensure the quality of teaching and 
learning content and in doing this manually is time consuming. 
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Product description 
 
 

To support Green IT towards sustainability in reducing GHG emissions, the 
Faculty of Business and Management (FBM), Universiti Teknologi MARA 
(UiTM) Selangor has initiated an e-course file database management system 
namely, Course File information system (CFIS). The system is used to 
compile and organize the course files in FBM automatically via the Internet. 
This online course file management system was created to reduce paper-
based for resource person (RP) and all lecturers who taught the same code 
with RP. The initiative is one of the efforts toward innovation and green IT 
in FBM. Moreover, CFIS was developed to facilitate a record-keeping of 
relevant documents used for teaching and assessing all courses taught in 
FBM. It was designed for the RP and lecturers to update their course and 
teaching materials online anywhere and anytime. The new online system 
consists of course content, notes/materials, rubrics, and assessment methods 
to improve a specific course offered and references to the lecturers. A 
course file is documented evidence of teaching and learning that helps the 
RP review and improve the class's teaching and learning process. 
 

Pictures/ Schematic 
diagrams/ Flow 
Charts/Screenshots
/Graphs and etc. 
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Novelty and 
uniqueness 
 
 

To support Green IT towards sustainability in reducing GHG emissions, 
FBM, UiTM Selangor has initiated CFIS. The new system is used to 
compile and organize the course files in FBM via the Internet. 
 

Benefit to mankind 
 
 
 

During the Covid-19 pandemic, the academic staff have to work from home 
and it is difficult for them to update the course and teaching files manually. 
Likewise, it will also delay the faculty auditing process.  Therefore, CFIS 
was developed to overcome the problems occurring in the conventional 
system. The new online system has provided many benefits, which the 
conventional system cannot give, in any type of situation. It is necessary for 
the faculty to keep track of teaching and learning activities and audit the 
course and teaching files that keep the faculty running smoothly and 
successfully. Keeping track of all the activities and their records on paper is 
very cumbersome and error-prone. Moreover, the conventional system is a 
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very inefficient and time-consuming process. Thus, CFIS will helps faculty 
to manage the process of updating and auditing course file and teaching file 
effectively and executing analytical tasks automatically was possible via 
CFIS. 
  

Potential 
commercialization    
 
 

CFIS can be commercialized to any higher education institution because it 
is essential to ensure the quality of teaching and learning content and in 
doing this manually is time consuming. 
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Abstract 
 
 

Hazards Identification Risk Assessment and Risk Control (HIRARC) is a 
process to determine a hazard according to work activity, with the intention 
to eliminate the risk of accidents before performing the risk control. It is to 
ensure that the hazard exposure can be reduced on each work activity. All 
organizations that have carried out risk assessments at the workplace need 
to prepare HIRARC form for legislation purposes. It should be handled 
systematically and recorded so that the results are reliable with a complete 
analysis. Unfortunately, many liaison officers and students at academic 
laboratories in universities fail to fill in the HIRARC form due to the lack of 
awareness, little knowledge, and low self-confidence. Therefore, HIRARC 
DATA-tech was established to help them to fill the form easily in no time. 
HIRARC DATA-tech is a simple application using PerformFlow that can 
easily create HIRARC form, and it is available for printing. Results showed 
that more than 90 % of the users are satisfied with HIRARC DATA-tech. 
This simple application is not only helping them to fill in the information 
correctly and accurately, but it also helps the university to comply with the 
rules set by Occupational Health and Safety Committee under the 
Occupational Safety and Health Act 1994 (Act 514). 
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Keywords 
 

HIRARC, OSHA, hazard identification, risk assessment, risk control. 

Product description HIRARC DATA-tech is a simple application using PerformFlow, a Google 
form add-on that automates generate HIRARC form in PDF documents. The 
application contains the details of three consecutive activities running one 
after the other such as hazard identification, risk assessment, and risk 
control. HIRARC DATA-tech can generate the HIRARC form fast, 
correctly, and accurately especially for someone who is not familiar with 
HIRARC at their workplace. 
 

Pictures/ Schematic 
diagrams/ Flow 
Charts/Screenshots
/Graphs and etc. 
 
 

 
HIRARC DATA-tech google document 
 

 
 
 
 
 
 
 
 
 
 
 

Output HIRARC DATA-tech pdf file 
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Methodology 
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HIRARC DATA-tech guideline for staff and students 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Novelty and 
uniqueness 
 
 

HIRARC DATA-tech is the first web-based application in UiTM Cawangan 
Pulau Pinang. It is a simple application used to fill in the information of 
hazard identification, risk assessment, and risk control of activities in the 
laboratory performed by staff and students. Usually, the information was 
written manually using excel, but HIRARC DATA-tech has to make things 
easier and can be accessed using mobile phone or computer. 
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Benefit to mankind 
 
 
 
 

HIRARC DATA-tech provides the easiest way to fill HIRARC information 
accurately at any time and any place. It also comes with guidelines and 
examples that can make anybody with less knowledge about hazards can 
easily fill the form without hesitation. HIRARC DATA-tech also helps staff 
and students to declare hazard identification, risk assessment, and risk 
control without fail. The declaration is important because it helps the 
university to comply with the rules set by Occupational Health and Safety 
Committee under the Occupational Safety and Health Act 1994 (Act 514). 
 

Potential 
commercialization    
 
 
 

HIRARC DATA-tech has a high potential to be commercialized for 
institutions, universities, schools, or any workplace that need to declare 
hazard, risk assessment, and risk control under the Occupational Health and 
Safety Committee under the Occupational Safety and Health Act 1994 (Act 
514). This product is best commercialized along with advisory services, and 
consultations from researchers in terms of its application and HIRARC 
knowledge. 
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Abstract 
 

 

Talented: know, understand and love your talent recognizing talent will be 
connected to the question of ‘what do you understand about talent’ the 
description of this answer will explain the importance of talent within 
yourself. The introduction of the talent will be explained by the answer to 
the question how effective the understanding of talent is and also ensure 
maximum achievement in self-esteem ranging from childhood to adulthood, 
self esteem, individual life, daily life cycle an on-site organization. The title 
of questionnaire ‘Talented: know, understand and Love your talent’ and the 
questionnaire model name 4QT-KUL. A questionnaire is a research 
instrument that consists of a set of questions that aims to collect 
information from an individual and for self-assessment.4QT-KUL highlight 
the process involved in Questionnaire Design 4QT-KUL, 4QT-KUL a 
research questionnaire is a research instrument that consists of a set of 
questions that aims to collect information from a respondent and also for 
self-assessment. 4QT-KUL based on   Dichotomous   Questions   types, 
the dichotomous question is generally a “yes/no” close-ended question. This 
question is usually used in case of the need for necessary validation. It is the 
most natural form of a questionnaire. 4QT-KUL used Uniformity 
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questionnaires useful to collect demographic information, personal 
understanding, facts, or attitudes. 4QT-KUL types of questionnaires based 
on Online Questionnaire, Telephone Questionnaire, In-House Questionnaire 
and Mail Questionnaire. The Advantage of 4QT-KUL, describe how to 
recognize talent and understand the individual own talents, answers the 
questions can be explained by outlining the understanding of the 
effectiveness of individual talent in the personal life and career management 
in the organization. The impact to sociolect economic based on the average 
cognitive ability or talent in a society well be affects the economic 
envelopment of societies, the example the indicators driven economic 
development, Knowledge, Capabilities and skill the effectiveness of 
understanding the talents of the individual age-size in the best, this is the 
basis of the key importance of helping individual to easily understand their 
own individual capacity and to shape the vision for the achievement of 
individual life goals and also organization goal. Commercialization 
prospect, the 4QT-KUL create communications materials (understand the 
individual talent start from home), create and develop a public relation 
between talented individual and also the commercialization of 4QT-KUL to 
all parents, employees, individual, students, and also elderly or old age to 
understand the level of knowledge, understand and love their own talent. 
 

Keywords 
 

talent, talented, know, understand, questionnaire 4QT-KUL. 
 

Product description 
 

The introduction of the talent will be explained by the answer to the 
question how effective the understanding of talent is and also ensure 
maximum achievement in self-esteem ranging from childhood to adulthood, 
self esteem, individual life, daily life cycle an on-site organization. The title 
of questionnaire ‘Talented: know, understand and Love your talent’ and the 
questionnaire model name 4QT-KUL. A questionnaire is a research 
instrument that consists of a set of questions that aims to collect 
information from individuals and for self-assessment. 4QT-KUL highlight 
the process involved in Questionnaire Design 4QT-KUL, 4QT-KUL a 
research questionnaire is a research instrument that consists of a set of 
questions that aims to collect information from individuals and also for self-
assessment. 4QT-KUL based on   Dichotomous   Questions   types, the 
dichotomous question is generally a “yes/no” close-ended question. This 
question is usually used in case of the need for necessary validation. It is the 
most natural form of a questionnaire. 4QT-KUL used Uniformity 
questionnaires useful to collect information, personal opinions (based on the 
answers Yes/No), facts, or attitudes. 4QT-KUL types of questionnaires 
based on Online Questionnaire, Telephone Questionnaire, In-House 
Questionnaire and Mail Questionnaire. 
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Pictures/ Schematic 
diagrams/ Flow 
Charts/Screenshots
/Graphs and etc. 
 
 

 
4QT-KUL: PROCESS INVOLVED IN QUESTIONNAIRE DESIGN 

 
Items Explanation 

 
 

1. Identify 
the scope of 

your 
research 

 
 

THE SCOPE OF 4QT-KUL 
 
Note Q4: Number of answers Yes more 
than 16 clearly states you understand the 
effectiveness of your talents in life. 

 
 

2. Keep it 
simple: 

 
 
 

EVERY QUESTIONS FOR Q1-Q4 VERY 
SIMPLE AND EASY TO UNDERSTAND 

 
 
 

3. Ask only 

 
 

NO QUESTIONS CONTAIN THE WORD 
AND TAKE ANOTHER LOOK 

one question 
at a time: 

Q1 (20 questions), Q2 (20 questions), Q3 (20 
questions) and Q4 (20 questions): No 
questions contain the word and take another 
look 

 

4. Be flexible 
with your 

 
 

QUESTIONS VERY FLEXIBLE WITH 
OTHER OPTIONS 

options  
 Flexible with the options with very simple 
 answers YES or No (answers based on the 
 questions) 
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5. The open-
ended or 
closed-ended 
question is a 
tough 
choice: 

 
THE OPEN-ENDED OR CLOSED- 

ENDED QUESTION 
 

Q1: My Talent: What You Loved About your 
Talent 
 
Note Q1: Number of answers Yes more 
than 16 clearly states you understand about 
Talent 
 
Open-ended: Q1/ I LOVE MY SELF 
  YES/NO 
 
Close-ended questions: Q20/ I AM 
TALENTED    YES/NO 
 
Q2: Effectiveness of Emphasis-ts will believe 
through the health of hearing to the children 
 
Note Q2: Number of answers Yes more 
than 16 clearly states you understand the 
meaning of talent through parent’s concern 
to children 
 
Open-ended: Q1/ I LOVE MY SON 
YES/NO 
 
Close-ended questions: Q20/ MY SON IS 
TALENTED    YES/NO 
 
Q3: what are you working out with your life? 
 
Note Q3: Number of answers Yes more 
than 16 clearly states you understand the 
relevance of your talent with your life. 
 
Open-ended: Q1/ I LOVE MY SELF 
YES/NO 
 
Close-ended questions: Q20/ I AM 
TALENTED    YES/NO 
 
Q4: Do I understand the effectiveness of my 
talent in life? 
 
Note Q4: Number of answers Yes more 
than 16 clearly states you understand the 
effectiveness of your talents in life. 
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Open-ended: Q1/ I LOVE MY SELF 
YES/NO 

 
Close-ended questions: Q20/ I AM 
TALENTED   YES/NO 
 
 
 

 
 
 

6. It is 
essential to 
know your 
audience 

 
 

RESPONDEND/INDIVIDUAL 
 

Talents in the survival in our life is very 
important to understand in details and 
accurate, this will reflect a continuation of 
know and understand what the flow is right 
for development of its talent. Parsing about 
what do you understand about talent able to 
explain basic introduction about understand 
talent yourself. This is intended to be 
understanding of the effectiveness of the 
understood meaning of the talent that has 
been described and responsible parents of 
children increased. 
 
Questionnaire : English and Bahasa Malaysia 

 
Very simple, all the level of readers and ages 
12 yrs to max. ages will understand, no 
technical jargon and industry specific 
language 
 

 

 

 

7. Choosing 
the right tool 
is essential: 

 
 
Q1/Q2/Q3 & Q4: 20 QUESTIONS (YES/NO): 
NUMBER OF ANSWER YES MORE THAN 16 
CLEARLY STATES YOU UNDERSTAND ABOUT 
THE QUESTIONS. 
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TALENT: THE IMPRESSION OF RECOGNIZING YOUR 
OWN TALENT  

 
‘Talented: know, understand and Love your talent’  

 
4QT-KUL : Design a Questionnaire 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

CHOOSING THE RIGT TOOL: 
 

Q1/Q2/Q3 & Q4: THE QUESTIONAIRE 20 QUESTIONS: NUMBER OF ANSWER YES MORE 
THAN 16 CLEARLY STATES YOU UNDERSTAND ABOUT THE QUESTIONS. 
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TALENT: THE IMPRESSION OF RECOGNIZING YOUR 
OWN TALENT  

 
‘Talented: know, understand and Love your talent’  

 
with the Questionnaire : 4QT-KUL model 

 
A) 1QT-KUL : Q1: My Talent: What You Loved About your Talent 

 
Note Q1: Number of answers Yes more than 16 clearly states you understand 

about Talent 
 

 
 
 

 
***** Note Q1: Number of answers Yes more than 16 clearly states you 

understand about Talent 
 
 

B) 2QT-KUL: Q2: Effectiveness of Emphasis-ts will believe through the 
health of hearing to the children 

 
Note Q2: Number of answers Yes more than 16 clearly states you understand the 

meaning of talent through parent’s concern to children 
 
 
 
 
 
 
 
 
 

661



 International Invention, Innovation, & Design Expo (INoDEx2021)  

 
 

 
 
 

***** Note Q2: Number of answers Yes more than 16 clearly states you 
understand the meaning of talent through parent’s concern to children 

 
 
 
C) 3QT-KUL: Q3: what are you working out with your life? 
 
Note Q3: Number of answers Yes more than 16 clearly states you understand 

the relevance of your talent with your life. 
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D) 4QT-KUL: Q4: Do I understand the effectiveness of my talent in life? 

 
Note Q4: Number of answers Yes more than 16 clearly states you understand 

the effectiveness of your talents in life. 
 

 
 
 

Novelty  and 
uniqueness 
 
  
 
 

 4QT-KUL 
 
In the exercise of their own talents, it is influenced by the changing age 
and daily life, so everyone should constantly study and need to update in 
the performance of his own talents. Priority is still given to the 
understanding of self-esteem can strengthen the individuals role in 
executing the principal of self-esteem in life.. Based on the questionnaires 
4QT-KUL and answers the questionnaires the individual will always 
studying the effectiveness of their own talent in their own daily life, this 
will contribute to an effective indicators in the performance of each talent 
with excellence. 

 
The uniqueness and the differentiation compared to other 

questionnaires: 
 
1) The name of questionnaires : 4QT-KUL (4 mind questions with 20  
questionnaires.” Talented: know, understand and Love your talent’ 
2) Answers the questions: 
 
Q1: My Talent: What You Loved About your Talent (20 questions) 
 
Note Q1: Number of answers Yes more than 16 clearly states you understand 
about Talent 
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Q2: Effectiveness of Emphasis-ts will believe through the health of hearing to the 
children (20 questions) 
 
Note Q2: Number of answers Yes more than 16 clearly states you understand 
the meaning of talent through parent’s concern to children 
 
Q3: what are you working out with your life? (20 questions) 
 
Note Q3: Number of answers Yes more than 16 clearly states you understand 
the relevance of your talent with your life. 
 
Q4: Do I understand the effectiveness of my talent in life? (20 questions) 
 
Note Q4: Number of answers Yes more than 16 clearly states you understand 
the effectiveness of your talents in life. 
 

Benefit to mankind 
 
 
 

Based on the questionnaire 4QT-KUL, this questionnaire use to highlight 
either the individual understand or not regarding what is meaning and 
different between ‘talent’, ‘talented’, talent management and talent 
development. After answers the questions the individual will be understand 
how to used their own talents to be linked and also based on age and life 
changes. For example, knowing the talents of self, the individuals should 
always review and give updates on the performance of their own talents as 
soon as possible. 
 

After answer the question, individual will be know about: 
 

a) The individual understand or not the meaning of Talent, Talented, Talent 
Management and Talent Development. 
 

b) The parents will know what is important knowing about details about Talent, 
Talented, Talent Management and Talent Development. 
 
c) The individual also can’t answers the questions 4QT-KUL/ Q2 based on their 
experience with their parent’s, then the individual will know either their parents 
understand or not regarding Talent, Talented, Talent Management and Talent 
Development. Refer to your parents, are their always review and give updates on 
their child's talents based on age and life changes 
 

d) The understanding of the relevance of individual talents and with their life. 
 
e) The understanding of the effectiveness of individual talents in their life. 
 
When the individual already understand the meaning of Talent, Talented, Talent 
Management and Talent Development, the problem identification and problem 
definition is the first step in the effective and rational decision making process 
especially establish the objective and performance life, social, family and 
organizations. 
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Potential 
commercialization    
 
 
 
 

Book ‘Talented’ ISBN 978-967-17861-1-6 used The questions 4QT-KUL 
highlight to all individual and organizations, give guidance to the all 
individual and also to the organization will be the assessment of workers, 
The 4QT-KUL will highlight the large understanding of the effectiveness of 
respective talent in each questions. 
 
Based on 4QT-KUL (4 mind questions with 20 questionnaires.” Talented: 
know,understand and Love your talent’) very simple questions and easy to 
understand, this product (4QT-KUL) potential in marketability and 
commercialization possibilities: 
A) Enhancing self-esteem (employees/students/parents/individuals) 
B) Assess the individuals (employees/students/parents/individuals) overall 
level of self-esteem 
C) Identify the individual (employees/students/parents/individuals) major 
strengths and weaknesses 
G) Understand the importance of successful self-management refer to 
understand the meaning of Talent, Talented, Talent Management and Talent  
Development. 
H) Guidelines for maintaining a strong work ethic 
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Abstract 
 

 

Solar Charging Hub for Rural Community Application (SchROMA) is a 
green innovation that helps local communities, especially from the rural areas 
to access solar energy. It will supplement the electricity for buildings in rural 
areas with a stable electricity, increase security at night time due to efficient 
lighting and helps the locals to save electricity bill with the aid of green 
technology. Objectively, this innovation is designed and established as a focal 
point in order to allow users to use of solar energy for free. This solar charging 
technology is developed and operated through solar energy by means of 
photovoltaics (PV) panels which is mounted on a roof of a hub. This project 
is explored through actual on-site experimental study in order to provide 
electricity powered-charging stations through a backup storage battery for 
communities’ use at a selected public building in rural areas in Perak. Each 
hub is equipped with 300-watts PV panels, battery bank, solar chargers, 
energy meter, USB charging point and LED-lighting systems. It has wide 
impact to the socio environment since this innovation increases the safety and 
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security of the areas through the additional lighting. This is because most of 
the buildings are located in remote areas; that are really dark at night. It also 
manages to educate the rural communities on the importance of green 
technology towards the sustainable lifestyles through the involvement of IR 
4.0 and the Sustainable Development Goals (SDG), especially in providing 
access to affordable energy and creating sustainable communities. The 
innovation will also improve the carbon footprint emissions of the buildings 
in reducing impact of climate change. 
 

Keywords 
 

solar energy, solar charging hub, green technology, rural communities. 
 

Product description 
 

SchROMA is solely developed and operated through solar energy by means 
of photovoltaics (PV) panels which is mounted on a roof of a hub. This project 
is explored through an actual on-site experimental study in order to provide 
electricity powered-charging stations through a backup storage battery for 
communities’ use at a selected public building in rural areas in Perak. A solar 
powered charging station can be designed as a device that can be charged 
outdoors and changes solar energy to electricity and stores it in a battery bank 
(Ryan, Courtney & Khalid, 2014). 
 
With 300-watts of power system, four (4) community solar charging 
(SchROMA) hubs have been installed, which are (i) in the parking area of a 
mosque (Masjid Bandar Universiti, Seri Iskandar), (ii) one boarding school 
(Maktab Rendah Sains MARA, Lenggong), (iii) one primary school (Sekolah 
Kebangsaan Chopin, Parit) and (iv) one charity and religious school (Maahad 
Tahfiz Al-Quran Ad-Din, Parit). 
 
These charging hubs have been equipped in the weatherproof steel electric 
box outdoors with the dimension 0.5 mx 0.4 m x 0.21 m. These hubs can be 
used as supplementary charging stations for visitors’ mobile phones, 
electronic devices and lighting system to lighten the space. Each hub is 
equipped with battery bank, solar chargers, energy meter, USB charging point 
and LED-lighting systems. 
 
Since the device is a standalone system, it can charge mobile phone every 
time as long as there is sunlight. During night time, these hubs can still charge 
phones and provide lighting to the dedicated area of four public buildings 
since the system is operating with battery banks with a low maintenance cost. 
Energy-saving can be established from 7 pm to 4 am since the lighting 
generated from solar energy of this innovation will be operated during this 
period. 
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Pictures/ Schematic 
diagrams/ Flow 
Charts/Screenshots
/Graphs and etc. 

  
 

 
 

Fig 1.1 The Development Phase of the Project 
 
 

 
 

Fig 1.2 The SchROMA Innovation 
 
 

Novelty  and 
uniqueness 
 
  
 
 

SchROMA has uniqueness especially in terms of using alternative power 
supply to provide self-sufficient electricity. Instead of using conventional 
electrical supply from service provider, it used alternative energy of solar 
energy, which also known as green energy for supplementing electricity at 
the charging stations for people’s mobile phones, electronic devices and 
lighting system to lighten the space during night time. The uniqueness of 
this innovation is it can be used at public buildings in rural areas, for instance 
school, mosque, charity homes and many more, with an easy application 
and maintenance. 
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Benefit to mankind 
 
 
 

The SchROMA has wide impact to the socio environment since this 
innovation increases the safety and security of the areas through the additional 
lighting which can be operated automatically at night-time and reduce the 
electricity usage through the integration of solar energy. Since most of the 
buildings are located in remote areas, for example agricultural land, near to a 
forest and village areas that are really dark at night, it will help to establish a 
sense of security especially among the neighbouring communities that lives 
near to the buildings. It also educates the rural communities on the 
importance of green technology and helps the new generation to value on the 
sustainable practices, green energy and involvement of IR 4.0 in their 
lifestyles (IBM, 2020). It is conjunction with the Sustainable Development 
Goals (SDG), especially in providing access to affordable and clean energy 
(SDG 7), green innovation and infrastructure (SDG 9) and creating 
sustainable communities (SDG 11) (United Nation, 2020). It also will 
promote responsible consumption (SDG 12) through the renewable energy 
production. 
 

Potential 
commercialization    
 
 
 
 

The SchROMA innovation shall provide useful application on green 
technology awareness, the safety and security and community engagement 
for rural areas in green energy. It has potential to be commercialized due to 
its convenient packaged-system that is easy to be installed everywhere, easy 
to be transported to remote areas and easy to maintain in the future by the 
building owners. It will reduce the carbon footprint emissions through the 
use of solar energy. It will also reduce the local’s dependence on non-
renewable energy resources, where it can be operated with local materials 
and supplies, reduce manpower and reduce the use of heavy machinery. 
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Abstract 
 

 

Silver nanoparticles are the nanoparticles of silver which have the typical size 
between 1 nm and 100 nm. Silver nanoparticles have a unique structure which 
helps in antimicrobial action, environmental control, in therapist as well as 
device that are used in medical. Murdannia loriformis (hassk) Rolla Roa et 
Kammathy, family Commelinaceae, is used by Chinese practitioners as a cure 
for early stage cancer, and also for treating other diseases including colds, 
throat infections, pneumonia, diabetes mellitus, flu and inflammation.  Silver 
colloids show different colors due to light absorption and scattering in the 
visible region based on plasmon resonance. The resonance wavelength 
depends on particles size and shape. In this study, Murdannia loriformis 
extract used as reductant and stabilize the silver ion in the formation of silver 
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nanoparticles. But, as the concentration increased, the stability and dispersion 
of the colloid Murdannia loriformis silver nanoparticles (MLE-AgNPs) is 
decreasing. A well-dispersed and stabilized MLE-AgNPs can be achieved by 
the help of polymer such as polyvinylpyrrolidone (PVP), sodium citrate, 
polyvinyl alcohol (PVA) and more. Example like PVP compounded with Ag 
and protected the Ag particles from growing and agglomerating. In order to 
investigate the relationship between size, stability and color of silver colloids 
we obtained in Murdannia loriformis aqueous solutions using different 
reducing agents, the effects of PVP and sodium citrate were investigated. UV-
VIS spectrum for silver colloids contains strong plasmon band between 460-
510nm, which confirm the reduction of silver ions to Ag0 in the aqueous 
phase. Thus, the work key finding is to use safe, eco-friendly, cheaper and 
fast mechanism with remarkable antibacterial activity.  
 

Keywords 
 

Murdannia loriformis, silver nanoparticles, stability. 
 

Product description 
 
 

Murdannia loriformis-mediated silver nanoparticles (MLE-AgNPs) achieved 
by aqueous green synthesis method. The MLE-AgNPs produced by mixing 
metal precursor silver nitrate and Murdannia loriformis extract. The 
synthesized MLE-AgNPs can be produce in liquid and solid form. The least 
stable concentration of MLE-AgNPs will be mixed with polymer to achieve 
the MLE-AgNPs with better stability and dispersion. The addition of polymer 
as another capping agent apart from the plant itself may increase the toxicity 
of the silver nanoparticles against bacteria. 
 

Pictures/ Schematic 
diagrams/ Flow 
Charts/Screenshots
/Graphs and etc. 
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Novelty and 
uniqueness 
 
  
 
 

MLE-AgNPs has uniqueness especially in term of new knowledge 
development on the mechanism for the formation of MLE-AgNPs and their 
toxicity properties of MLE-AgNPs against bacteria. New knowledge on 
MLE-AgNPs antibacterial properties also achieved. The addition of polymer 
as extra capping agent functionality is critical to toxicity of silver 
nanoparticles. Nanoparticles with well-defined chemistry and morphology 
can be used in broad biomedical applications example like in bone tissue 
engineering applications.  
 

Benefit to mankind 
 
 
 
 

The synthesized MLE-AgNPs will benefit to healthcare for their antibacterial 
properties and give useful information to support the uses of Murdannia 
loriformis to cure various diseases. Briefly, the benefits of green chemistry 
by using Murdannia loriformis can be discovered and well known globally. 
Apart from that, the synthesis of MLE-AgNPs required short reaction time.  
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Potential 
commercialization    
 
 
 

Development of new, peculiar properties and controllable silver nanoparticles 
will increase the toxicity for selective targeting the bacterial cells. Apart from 
that, a detail mechanism on toxicity of Murdannia loriformis-mediated silver 
nanoparticles towards bacteria can be understood.  
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Abstract 
 

 

Chlorophyll-a (Chl-a) and Total suspended sediment (TSS) is a water quality 
parameter that can be currently determined using remote sensing technology 
over turbid water. To date, many algorithms were developed using various 
remote sensing sensor. However, the low-resolution factor (pixels size) has 
limited the application of the algorithm for small estuaries. Otherwise, if high 
resolution sensors are used, the cost is and revisit time become the problem. 
High resolution means sensor revisit time become longer and lower swath 
cover. In order to balancing these problems, Landsat with 30 m x 30m was 
chosen as a tool to investigate the Chl-a and TSS concentration over small 
estuaries such as Teluk Lipat. This study aims to monitor spatiotemporal 
Chll-a concentration over Teluk Lipat, Malaysia. To date, there are two 
commonly used to monitor Chll-a concentration over wide water regions. 
Firstly, field sampling is known very expensive and time-consuming method. 
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Secondly, the remote sensing technology that can monitor spatiotemporal 
Chll-a concentration freely. Although remote sensing technology could 
overcome these problems, universal empirical or semiempirical algorithms 
still not available. Most of the developed algorithms are on a regional basis. 
To measure Chll-a concentration over the different regions, a new regional 
algorithm needs to develop. To do so, two field trip was conducted in the 
study area concurrent with the passing of Landsat 8. A total of 30 field 
samples were collected from 30 sampling points during the first fields trip 
and 30 samples from 30 samplings from the second fields trip. The samples 
were then analyzed using an established method to develop the Chll-a 
algorithm. The data obtained from the first fields trip is then used to develop 
a regional Chll-a algorithm using the regression analysis technique. The 
developed algorithm is then validated by using data obtained from the second 
fields trip. The result shows that, the regression between Chll-a against 
MNDWI give the best squared regression coefficient R2 = 0.7626. The Chll-
a map is constructed using the algorithm. Analyses of the image suggest that 
the highest Chll-a are observed mainly along the coastal line and over the 
river mouth. It suggested that the main contributing factor over the study area 
are river runoff and wave splash. 
 

Keywords 
 

Chll-a, Landsat 8, remote sensing reflectance. 
 

Product description 
 
 

Chlorophyll-a is a water quality parameter that currently can be acquired by 
using remote sensing technology. Presently number of algorithm developed 
over different region shows that algorithm are highly regional dependence. 
However there are still a challenge to accurately estimate chlorophyll-a 
concentration by using remote sensing in diverse water such as over turbid 
coastal water that dominated by a combination of phytoplankton, non alga 
particulate matter and coloured dissolved organic matter. The objective of 
this project is to developed chlorophyll-a algorithm over Teluk Lipat, Dungun 
utilizing Landsat and in situ database.The relationship between the in situ 
chlorophyll and the remote sensing reflectance is obtained by using 
regression analysis technique. The algorithm is then tested over the study area 
and the chlorophyll-a map was constructed. This algorithm was developed to 
detect chlorophyll-a concentration along east coast of Peninsular Malaysia 
utilising Landsat dataset. The algorithm then used to develop spatial temporal 
chlorophyll-a map along east coast of Malaysia peninsular. The developed 
algorithm could reduce cost of chlorophyll-a field sampling and data. 
processing, help fisherman community to identify the best fishing spot and 
help Department of Fisheries Malaysia to manage the country's fisheries 
industry. In future, the developed chlorophyll-a concentration map could be 
download from google play store. 
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Pictures/ Schematic 
diagrams/ Flow 
Charts/Screenshots
/Graphs and etc. 
 
 

 

 
 

Regression of MNDWI against Chll-a concentration. Notice that the 
regression model was the one with the second-degree binomial form 
of: Chl-a = ax2 + bx + c  

Whereas    

Chl-a = chlorophyll-a concentration (µg/l) 

a = 5.42, b = 0.73, c = 0.44 and x = (B5-B6)/(B5+B6). 
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Figure 1: The regression model using MNDWI (B5-B6)/(B5+B6) 

 
 

 
Figure 2: Validation Chll-a Concentration Model 
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Figure 3: Chll-a Concentration Mapping 
 

Novelty and 
uniqueness 
 
 
 

1. Teluk Lipat Beach, Terengganu, Malaysia has been selected as the study 
area because this area is a tourist attraction area and is also fishing area 
for fishing industry. Until now, there is no other party that conducts 
research in this area. 

 
2. This is the cheapest and fastest method developed to construct digital 

Chll-a map over the study area. 
 

Benefit to mankind 
 
 
 

1. Monitoring the water quality in coastal water region.  
2. To evaluate of the impacts of human activities as well as to the protection 

of coastal water quality  
3. Provides a comprehensive historical record of water quality in an area 

and represents trends over time.  
4. To improve and maintain water quality according to local community 

environmental values and uses such as irrigation and fishery industry. 
 

Potential 
commercialization   
 

This developed Chll-a algorithm and CHLL-A map could be share or sold to 
the coastal manager, decision maker and scientist community. 
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Abstract 
 

Human behaviour is one of the main factors in disease transmission 
systems. The effectiveness of available interventions is mostly dependent on 
the behaviour of the population. Risk perception is known to shapes human 
behaviours in many ways, especially in decision making. Besides, these 
concerns have been much greater in disease transmission contexts because 
of the particularly such decision place on the rationality of the decision 
maker. Lack of understanding and incorrect judgement in behaviour could 
lead to unfitting governmental intervention.  Therefore, Risk Perception 
Assessments System (RiPAS) is innovated to provide a useful 
understanding strategy for those involve in disease intervention. This 
innovation could assist future decision maker to understand important 
concept of risk perception and logical constructs about solution based on 
explicit case study. Development of RiPAS is based on the factors such as 
knowledge of the disease, health beliefs, experience, and risk level, and 
were analysed to have clear understanding of individual behaviour. 
Moreover, when it comes to decision making related to health behaviour, 
one’s decision is not always best for others. Likewise, if only minority 
bother to change their behaviour, there will not be a significance difference 
in halting the disease. Authorities need clear picture on how the population 
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perceived the risk in order to create effective interventions. Hence, RiPAS is 
hoped to assist decision maker as disease intervention is not only involve 
science but also behaviour and social issues. 
 

Keywords assessment, behaviour, disease, intervention, risk perception. 
 

Product description 
 
 

Development of RiPAS is based on the factors such as knowledge of the 
disease, health beliefs, experience, and risk level. Process started with 
completed questionnaires developed based on our study and the data was 
prepared in a template (SPSS).  Crosstabulation tables were constructed 
based on the factors and those data was entered in the system (Excel). 

Risk Perception Assessments System (RiPAS) interface in excel. 
 

Pictures/ Schematic 
diagrams/ Flow 
Charts/Screenshots
/Graphs and etc. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
This system was developed based on research contribution of the conceptual 

framework below. 
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Novelty and 
uniqueness 
 
 

The novelty and uniqueness of RiPAS are; 
1) Hands-on personal experience through a case study. 
2) Develop true experiences through evaluation of real-problem and 

recommend solutions. 
3) Results can be documented based on studied disease for future 

research. 
 

Benefit to mankind 
 
 

Authorities (Government, local health authority, etc.) need clear picture on 
how the population perceived the risk in order to create effective 
interventions. Hence, RiPAS is hoped to assist authorities as decision maker 
by means of disease intervention is not only involve science but also 
behaviour and social issues. 
 

Potential 
commercialization    
 
 
 

RiPAS commercialise potential are; 
1) System can be used and adopted for other diseases related to risk 

perception and behaviour. 
2) Monitoring system of behaviour during disease outbreak. 
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Abstract 
 

 

Humidity sensors are widely used in food processing, semiconductors, 
agricultural, automotive, medical and health, and weather forecasting 
applications. Besides, it is also valuable for household usages, especially in 
electrical appliances. It serves to measure relative humidity (RH) to indicate 
the level of vapor content in the environment. Due to the high demand for 
humidity sensor applications in the market, low prices and humidity sensors 
with excellent performance are required. In addition, inexpensive, facile, 
and flexible synthesis is required by manufacturers for cost savings. Thus, 
to meet those criteria, we produced a novel humidity sensor based on 
nanoporous NiO/ZnO nanocomposite heterostructure film. This innovated 
humidity sensor was synthesized using a two-step facile low-temperature 
immersion approach. This product is promising and has a better 
performance than humidity sensors from other researchers and 
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commercially available products. This sensor has a sensitivity of 312 and 
has long-term stability where it has been tested for over a year. 
 

Keywords 
 

humidity sensor, highly sensitive, NiO/ZnO nanocomposite. 
 

Product description 
 
 

This relative humidity sensor is an electronic device that measures the vapor 
in the environment and converts its findings into a corresponding electrical 
signal. The sensor is constructed by using two types of metal oxides known 
as nickel oxide (NiO) and zinc oxide (ZnO). It is fabricated using the two-
step immersion method at a low temperature of 95 °C. The synthesis 
produces two layers of nanoporous structure: i) ZnO nanorod during the 
first immersion and ii) NiO/ZnO heterostructure composite during the 
second immersion process. Through the humidity sensing test in the 
humidity chamber, this sensor has shown 312 sensitivity with high stability 
as well as long-term stability for over a year. 
 

Pictures/ Schematic 
diagrams/ Flow 
Charts/Screenshots
/Graphs and etc. 
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Novelty  and 
uniqueness 
 
 

The humidity sensor based on NiO/ZnO nanocomposite has its own 
uniqueness, especially in the highly porous heterostructure, which provided 
a high surface area for the benefit during sensing activity. It consists of ZnO 
nanorod and NiO nanosheet/nanoflower structures. Besides using a facile 
immersion approach at 95 °C, it used a low annealing temperature at 500 
°C. The combination of NiO and ZnO offers an excellent synergistic effect 
that brought out high sensitivity of 312. 
 

Benefit to mankind 
 
 
 

Humidity detection greatly influences sectors such as manufacturing, 
automotive, semiconductors, biotechnology, health care, food processing, 
and meteorology. Humidity monitoring is required for energy savings in 
operation as well as maintaining comparable indoor air quality, thus 
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resulting in optimal production. In addition, this humidity sensor will 
significantly impact the quality of life, such as affecting human behavior 
due to the environmental temperature and living comfort. 
 

Potential 
commercialization    
 
 
 

Over the last few years, there has been an increase in the demand for 
humidity sensors. They have great potential in helping to regulate the 
ambient temperature for the comfort of living. Based on physical 
appearance, this humidity sensor based on NiO/ZnO nanocomposite is 
practically used in the market. Apart from that, the cost estimation for this 
product is cheaper than other products available in the market and other 
researchers. 
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Abstract 
 

 

Phlebotomy is a skill required to draw blood from patients. The blood will 
be used for laboratory tests and disease diagnosis. Due to the MCO 
restrictions, students have limited access during the online classes since they 
cannot access the laboratory facilities for the lab session. As result, the 
phlebotomy training model was invented to enables students to practice the 
venipuncture technique at home. The Phlebotomy model helps students a lot 
in performing and practicing their skills during these pandemic situations. 
Furthermore, part of the components is recycled, making the model 
environmentally friendly. It is also affordable because of the lower cost of 
the materials used in its construction compared to other models. The cost 
of this invention is significantly less than the phlebotomy training model in 
the market, and it is much easier to assemble. Lastly, this DIY phlebotomy 
training arm allows students to practice phlebotomy at home. 
 

Keywords 
 

Phlebotomy Training Model, Venepuncture, Vein model. 
 

Product description 
 

Our phlebotomy training model is mostly constructed by using recycled 
materials such as a sponge, cardboard, and food container. Through a series 
of tests, our phlebotomy training model has shown to be fully functional 
with stable fluid (fake blood) flow inside the tube which represents the 
veins. Therefore, the venepuncture procedure can be carried out smoothly 
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anywhere and anytime, with at least 5 ml of fluid (fake blood) can be 
obtained. 
 

Pictures/ Schematic 
diagrams/ Flow 
Charts/Screenshots
/Graph etc 
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Novelty and 
uniqueness 
 
  
 
 

Our phlebotomy training models have their uniqueness compared to other 
models that are available in the market. This phlebotomy model is an eco- 
friendly product since we manufactured this product by using recycled 
items. In short, our product would not cause harm to the environment. The 
cost for this invention is far cheaper compared to other phlebotomy training 
models in the market due to sustainable manufacturing. Besides that, our 
market price is affordable which is around RM30 since our target market is 
students. We offered a good quality product at a lesser price. 
 

Benefit to mankind 
 
 
 

We provide a phlebotomy training model that allows students to learn 
phlebotomy practice at home in a safe manner thus gives a rough idea to 
people on how blood is drawn out from their bodies through venipuncture. 
It has great potential in terms of assisting medical students in improving 
their blood drawing skills. Academicians in the medical sector can use this 
model to teach their students how to perform venipuncture methods 
conveniently and reliably. Finally, this phlebotomy training model will 
develop the students' confidence, particularly in real-world situations. 
 

Potential 
commercialization    
 
 
 
 

Our phlebotomy training model is known to be easy to use and easy to 
assemble. Despite being made of recyclable items, the product is very 
convenient and works very well for students to learn. Besides, the COVID- 
19 outbreak forces teaching and learning to be done online. This DIY 
phlebotomy training arm allows us to practice phlebotomy at home. Do not 
be worried about the cost of this invention. It is significantly less than the 
phlebotomy training model that is already available on the market. Every 
student can buy the product. 
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Abstract 
 

The probiotic-based face toner named SERI is formulated by using leftover 
lacto-fermented brine. The key concept of SERI is zero waste by reuse the 
leftover brine from lacto-fermented vegetables or fruits. Lacto-fermented 
juice or brine is rich in live cultures. Not only these probiotics are very 
beneficial towards gut-health, but they are also play an important role in 
promoting skin care health. By combining the concept of zero waste which 
is to reduce carbon print and the role of probiotics in skin care health, SERI 
is formulated with minimal ingredients which are easily obtained at local 
store with economical cost. With a growing interest of probiotic effects on 
skin care health, SERI is a promising product that may capture the world of 
cosmeceuticals.  
 

Keywords 
 

probiotic, zero waste, skin care. 
 

Product description 
 
 

SERI face toner is a liquid formulation in 30 mL amber glass bottles. SERI 
is produced from leftover lacto-fermented brine with minimal additional 
ingredients. It is rich in live cultures that help to restore the natural balance 
of the skin naturally without any unwanted side effects from any synthetic 
ingredients. Anti-inflammatory characteristic of probiotics make this SERI 
face toner is wonderful to soothe skin redness and irritation.  
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Pictures/ Schematic 
diagrams/ Flow 
Charts/Screenshots
/Graphs and etc. 
 
 

 
Novelty and 
uniqueness 
 
 
 

SERI has uniqueness especially in terms of zero waste concept 
development. By reuse the leftover brine of lacto-fermented juice as toner 
base, SERI is very economical, safe, and gentle to human skin. Live cultures 
or probiotics in the brine help to nourish the skin by replenishing its 
nutrients naturally.   
 

Benefit to mankind 
 
 

Enrich with live cultures and minimal ingredients, SERI face toner offers an 
alternative in skin care regime.  
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Potential 
commercialization    
 

SERI has huge potential in cosmeceuticals that focus on zero waste concept 
and sustainability. 
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Abstract 
 

 

Introducing My Golden Timelog (MYGTL), a fantastic annual planner 
application model that has been specifically built to meet the needs of 
academicians with a busy yearly calendar. This planner is specifically created 
to ensure that everyone can record all activities based on a time-based 
template, including meetings, webinars, events, workshops, writing plans, 
and so on. This is to ensure that lecturers are always on track and will not 
miss any important activities or events. As much as we want to stay focus on 
high-value work, we might get off-course and end up doing a slew of low- 
priority tasks that not only drain our energy and time but also have little or no 
impact on the end result we are aiming for outcomes with proper planning. It 
will be properly scheduled according to the daily time-based activities. The 
main purpose of MYGTL is to ensure that everyone can be as productive as 
possible in achieving our goal in life. Why is the MYGTL is so important to 
be developed so soon? MYGTL includes a comprehensive comprising of a 
template for personal profile and a photo, a calendar, comprehensive daily 
timelines, productivity secrets of highly successful people to boost your 
motivation to improve productivity, a publication planner, an innovation 
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planner, a project planner, a community services (CSR) planner, and many 
other important elements that will all operate together. The importance of 
scheduling in time management cannot be overstated. It is critical to prioritise 
and plan projects before we begin working on them in order to achieve the 
best results. This is to ensure that a person is well-prepared for these events 
by using a daily planner to schedule them. 
 

Keywords 
 

time management, enhance productivity, high performance. 
 

Product description 
 

MYGTL is a smart phone system application that includes a comprehensive 
template, a calendar, 366 pages of daily timelines, productivity secrets of 
highly successful people to boost your motivation to improve productivity, a 
publication planner, an innovation planner, a project planner, a community 
services (CSR) planner, and many other important features. This application 
is also expected to be enhanced as a social interaction platform, which is 
critical for collaboration and socialization towards worldwide interaction and 
collaboration. 
 

Pictures/ Schematic 
diagrams/ Flow 
Charts/Screenshots
/Graphs and etc. 
 
 

 
 

MYGTL Template Design 
 

1.Interface Design Idea 
 
 

 
 
 
 
                                                                  
 

                                                               MYGTL mobile screen  
                                                                              interface design  
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2. Content Template 

i. Personal profile 
ii. Calendar 

iii. Comprehensive daily timeline (time-base) 
iv. Publication planner 
v. Innovation Planner 

vi. Project Planner 
vii. Community Service Planner 

viii. Include productivity secrets of highly successful people 
 
3.Methodology 

MYGTL's template has been tested with a few academics to obtain 
their feedback and experience using MYGTL, but by combining the 
template as a daily planner (hardcopy). The final draft template and 
design of MYGTL will be transformed into an application system that 
can be installed on smartphones in the future. 

 

 
 

 

701



 International Invention, Innovation, & Design Expo (INoDEx2021)  

Novelty and 
uniqueness 
 
  
 
 

MYGTL has its own uniqueness and specialties which makes it different from 
other kind of time management or time log application. It is an 
academician- friendly programmer that will aid in time management for a 
person with a busy schedule, ensuring that he/she can plan anything at the 
early stage and will ensure that all planned activities and events are 
completed on time. 
 

Benefit to mankind 
 
 
 

“Until we can manage time, we can manage nothing else.” These wise words 
were pointed out by Peter Drucker, one of the fathers of management theory. 
He asserted that the most critical requirement for a firm or organisation to run 
successfully is good time management. As a result, this MYGTL will have a 
substantial impact on users' ability to track their actions and events in detail 
using a time-based system, while also assisting in productivity improvement 
through proper and early planning. 
 

Potential 
commercialization    
 
 
 
 

By knowing exactly the timeline of our daily schedule, we can cut out low- 
value activities and devote our time to activities that will help and 
encourage us to enhance productivity and achieving goals. Hence, this 
MYGTL can play a vital to enhance performance towards better time 
management. The time records will help track variations in our energy, 
alertness, and effectiveness throughout the day, as well as remove time-
consuming tasks to be more productive. The MYGTL plan to be develop as 
mobile apps which can be installed by all smartphone by giving excellent 
user experiences with intelligent design features. 
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Abstract 
 

 

Design an IOT AIR DUCT DAMPER with using Arduino Micro Controller, 
Humidity Sensor, Temperature Sensor, Arduino Wifi ESP 8266 and Stepper 
Motor Nema 17, will make it easy for technicians to perform TAB (Testing, 
Adjusting, Balancing) maintenance for the Heating System Ventilating Air- 
Conditioner (HVAC). Among the main factors this project was created 
because of this project can be provided cost effectively. Moreover, the market 
applicability of this project is high at in addition to being able to be controlled 
using a smartphone (Semi-Auto Controller). This project as well has the latest 
security features in line with the development of technological advances in 
the current industrial revolution (IR 4.0) and the use of the Internet of Things 
(IOT). Creation of this project able to reduce the risk of injury, save 
manpower, facilitate maintenance and attracting industry interest to expand 
this project in the market. Rate the openings and closures of the air duct 
damper function automatically as a result of the encoding temperature and 
humidity (openings at 27°C / 75% and closures at 20°C / 50%). This damper 
opening and closing system can also be controlled semi-auto and opening 
dampers in several angular damper positions (<0 °, <15 °, <30 °, <45 ° and 
<60 °). System Automatic Duct Damper connected to AHU (Air Handling 
Unit) indicates the ability of the fan motor to function properly i.e. the motor 
efficiency data obtained by using the Fan Motor Curve Capability Graph 
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(Performance Fan Curve Motor Graph). The results show Motor Efficiency 
(48%), Motor Power (0.45kW), noise at level (82dB), air volume (1600m3 
/h), air velocity (6.8m/s), dynamic pressure (28Pa), static pressure (432Pa), 
total pressure (460Pa) and fan speed (1270rpm).  
 

Keywords 
 

HVAC, IOT, duct control. 
 

Product description 
 

OT AIR DUCT DAMPER is constructed by using two alternative core 
component which is Arduino Wifi ESP 8266 and Stepper Motor Nema 17. 
This two component help users to control the damper base on humidity and 
temperature. IOT AIR DUCT DAMPER is a prototype that is developed to 
descript the real function of this product. Through a ducting maintenance, this 
product can control the damper to adjust the air flowrate using smartphone 
while the traditional method needs a technician to climb up to the duct. 
 

Pictures/ Schematic 
diagrams/ Flow 
Charts/Screenshots
/Graphs and etc. 
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Novelty and 
uniqueness 
 
  
 
 

The Automatic Duct Damper project is an air duct damper system. The 
purpose of this project is to perform TAB maintenance work (Testing, 
Adjusting, Balancing) or adjust the air flow rate in the ducting system to flow 
to each diffuser more easily. The differentiations of this project is that it uses 
arduino wifi application (esp8266) and can be controlled in a smartphone. 
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Benefit to mankind 
 
 
 

IOT AIR DUCT DAMPER has it advantage that is this project uses arduino 
wifi application (esp8266) and can be controlled in a smartphone. So we don’t 
need to use stairs when we want to adjust the damper. Overall, this project 
will be able to facilitate users to perform maintenance easily and safer. 
 

Potential 
commercialization    
 
 
 
 

Based on its functionality, IOT AIR DUCT DAMPER is practically used as 
a controller for individuals. Apart from that, IOT AIR DUCT DAMPER can 
play an important role as teaching and learning equipment especially for 
HVAC studies. IOT AIR DUCT DAMPER was install with Arduino Wifi 
ESP 8266 dan Stepper Motor Nema 17 which can be used for testing, 
adjusting and balancing (TAB) damper just using smartphone. 
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Abstract 
 

The hybrid solar cell (HSC) based on Al-doped ZnO nanorods array (ZAO 
NRs) was successfully fabricated by novel microwave-assisted sonication 
technique. The ZAO NRs were prepared at various deposition time (1-5 hrs) 
with a length between 0.57 and 1.73 µm, which act as photoanode in the 
configuration of HSC. The analysis by X-ray diffraction indicates that the 
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parameter does not affect ZnO crystal structure, and has a hexagonal 
wurtzite structure. The results by current density-voltage characterization 
measurements indicate that there is difference in energy conversion 
efficiency (η) of ZAO NRs-based HSC. The maximum η, i. e., 4.37%, is 
achieved at 5 hours deposition time which might be due to charge injection 
and collection through the NRAs to the electrode and the amount of 
absorbed dye within the NRAs photoanode. On the other hand, the highest 
IPCE was also obtained for ZAO deposited at 5 hours where this 
photoanode play an important role as a blocking layer that prevent the 
electrons recombination that improve the incident light and enhance the 
electrons produced in the circuit. 
 

Keywords 
 

hybrid, microwave, photoanode, solar cells, ZAO. 
 

Product description 
 

Hybrid solar cell was successfully fabricated by utilising ZAO nanowires by 
novel microwave-assisted sonication technique. The HSC prototype was 
fabricated with a dimension of 2x2 cm. The fabricated prototype was tested 
and being compared with the commercially available solar cell in market. 
Our fabricated HSC shows a good performance in conversion efficiency and 
surpassed the commercial solar cell.  
 

Pictures/ Schematic 
diagrams/ Flow 
Charts/Screenshots
/Graphs and etc.  

 
Stage 1: Deposition of ZAO Nanoparticles 
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Stage 2: Deposition of Vertically Aligned ZAO Nanowires 

 

 
 

 
Stage 3: Fabrication of Hybrid Solar Cell 

 

 
 
 

Novelty  and 
uniqueness 
 
 
 

In this project, the ZAO nanowires has been successfully synthesized by 
novel microwave-assisted sonication technique. Other than that, the 
architecture of this HSC has been reported as novel structure in our previous 
publication. This vertically aligned nanowires act as an electron acceptor 
channels that improve the device performance by facilitating the transport of 
charge carriers to electrodes and minimising the charge recombination while 
providing a good stability. 
 

Benefit to mankind 
  
 
 
 

This hybrid solar cells (HSCs) are an attractive replacement for existing 
technologies in "low-density" applications such as rooftop solar collectors, 
though the technology still has a way to go before it can be an attractive 
alternative for large-scale deployments as well. In addition, HSCs also can 
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work in low light conditions. Due to this condition, they can be applied to 
be used indoors - light could be absorbed from the various lights that are 
usually used to illuminate indoor rooms. This will help to minimize carbon 
footprint and allow to reduce our own energy bills. This can save money 
and allow us all to breathe cleaner air. 
 

Potential 
commercialization    
 
 
 

Based on the previous generation solar cells, this HSCs can be applied into 
various fields such as windows coated in building integrated solar cell, 
indoor appliances and lightings, mobile charger, solar backpack, solar tent, 
solar car, military flexible equipment and for remote applications.   
 

Acknowledgment 
  
 
 

This work was supported by Grant No. 600-IRMI 5/3/LESTARI (036/2019) 
under Research Management Centre (RMC), Universiti Teknologi MARA 
(UiTM). The authors would like to thank the Ministry of Higher Education 
(MOHE), Malaysia for their support. The authors would also like to thank 
Mr. Salifairus Mohammad Jafar (UiTM Senior Science Officer) and Mr. 
Mohd Azlan Jaafar (UiTM Assistant Engineer) for their kind support to this 
research. 
 

Researchers 
Biographical Data 
 
 
 
 
 
 
 
 
 
 
 
 

 
 Ts. Dr. Mohd Firdaus Malek obtained his Ph.D. at 

Universiti Teknologi MARA (UiTM), Malaysia in 
2017. He received his B.Sc. (Hons.) in Physics and 
master in electrical engineering from UiTM, 
Malaysia in 2008 and 2012, respectively. He is 
currently a senior lecturer and research fellow at 
Faculty of Applied Sciences and Institute of Science 
(IOS), UiTM, respectively. His field of research 
covers on nanomaterials and nanodevices. He has 
authored over 100 journal articles and conference 
proceedings. 
  
 

 

 

 

 

 

 

 

 

 

711



 International Invention, Innovation, & Design Expo (INoDEx2021)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 Associate Professor Ir. Ts. Dr. Mohamad Hafiz 

Mamat graduated from Department of Electrical& 
Electronic Engineering and Information Engineering, 
Nagoya University, Japan in 2005 and received both 
MSc degree and PhD degree in Electrical 
Engineering from Universiti Teknologi MARA 
(UiTM) Shah Alam, Malaysia. His research area is in 
the field of nanoelectronics, which focuses on 
nanomaterial syntheses and fabrication of electronic 
devices such as sensors and solar cell. He was 
awarded both Professional Engineer (Ir.) and 
Professional Technologist (Ts.) in 2018. He was 
assigned as visiting scientist at BSA Rahman 
Crescent Institute of Science and Technology, 
Chennai India in 2018, and his studies focused on 
nanotechnology majoring in sensor based on 
nanostructured film. Currently, he is a Head of 
NANO- ElecTronic Centre (NET), Faculty of 
Electrical Engineering, UiTM. He published over 330 
papers in journals and conference proceedings. In 
addition, he has 2 Malaysian patents and several 
copyrights. 

  
 Ts. Dr. Ruziana Mohamed is a senior lecturer in 

Faculty of Applied Sciences, Universiti Teknologi 
MARA Pahang. She received her BSc degree and 
MSc from Universiti Kebangsaan Malaysia (UKM) 
in 2001 and 2006, respectively. In 2018, she received 
PhD from Universiti Teknologi MARA (UiTM), 
Shah Alam. Presently, her research interests include 
the synthesis and applications of nanomaterials as 
sensor, solar cell & catalyst.  She also interest in thin 
film fabrication and characterization involving 
semiconductor and carbon materials. 

  
 
 
 
 
 
 
 
 
 
 

Ts. Dr. Noor Asnida Asli is a senior lecturer and 
researcher at Centre for Functional Materials and 
Nanotechnology, Institute of Science (IOS), UiTM. 
She was awarded a scholarship by Ministry of Higher 
Education of Malaysia to pursue her study in 
Nanomaterials and Materials Science. She holds a 
PhD in Nanomaterials and Bachelor of Science 
Materials Technology from Universiti Teknologi 
MARA, Malaysia 

  

712



 International Invention, Innovation, & Design Expo (INoDEx2021)  

 
 
 
 
 
 
 
 
 
 
 

Prof. Ts. Dr-Eng Mohamad Rusop Mahmood 
graduated from Nagoya University, Japan. He 
received both MSc degree and PhD degree in 
Engineering from Nagoya Institute of Technology, 
Japan. He has 31 years research experience on 
Nanoscience, Nanotechnology and Nanoengineering 
of oxide materials and carbon materials using various 
starting material, preparation, characterization, and 
analyzation for their applications in Opto-Electronic 
and Electronic Devices such as Solar Cells, Light 
Emitting Diodes, Field Effect Transistors, Capacitors 
and Sensors. 

 
 
 

 

713



 International Invention, Innovation, & Design Expo (INoDEx2021)  

Project Title: 
ANIMATION KARAOKE-DUAL CODING METHODS  

 IN ACQUIRING VOCABULARY 
 

Category 
 

 A 
School 

B 
University 

C 
Academician 

D 
Industry 

 √  
Local International 
√  

Project Member(s) 
 

Muhammad Alif Redzuan Abdullah1, Sanimah Hussin2. 
 

Affiliation 
 

1Faculty of Modern Languages and Communication, Universiti Putra 
Malaysia, Selangor, Malaysia 

2 Centre for the Advancement of Language Competence, Universiti Putra 
Malaysia, Selangor, Malaysia 

 
Email 1muhammadalif@upm.edu.my, 2sanimah@upm.edu.my 

 
Correspondence 
 

Muhammad Alif Redzuan Abdullah  
Faculty of Modern Languages and Communication, 

Universiti Putra Malaysia,  
43400 UPM Serdang 
Selangor, Malaysia  

Tel: +603-97698704, Fax:+603-9769 3727 
 

Abstract 
 

 

Theoretically, learning Japanese language vocabulary with animation 
karaoke is based on the Dual-coding Theory (DCT). DCT was initially 
proposed by Paivio (1986) who stated that language knowledge is a process 
in both the verbal and visual channels to make learning more fun and 
enjoyable. Studies have also shown that the nonverbal code offers 
substantially more support than the verbal code concerning memory (Paivio, 
1971; Paivio & Lambert, 1981; Paivio, 1991). Höffler et al (2010) noted 
that if visual hints such as animation can be added to songs, the process of 
learning a foreign language would be easier and faster because learners can 
understand the context of the vocabulary by hearing and visualizing the 
meaning. Therefore, if learners could process information from both the 
visual and auditory sense modalities, learning would be more efficient and 
effective. Animation karaoke provides multiple modalities to meet the needs 
of aural, visual, tactile, and kinesthetic learners that can contribute to the 
motivation level of students in a positive way. In a multimedia instructional 
environment, learners are exposed to materials in a verbal (such as onscreen 
texts or narrations) as well as visual forms (Mayer, 1987). The animation 
karaoke transfers information to the learners through three channels: audio, 
video, and text. As the use of karaoke and animation in previous studies 
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showed a positive effect in improving students’ vocabulary acquisition, this 
may suggest the possibility of using animation karaoke as an effective 
learning material in the classroom teaching and learning of the Japanese 
language. 
 

Keywords 
 
 

animated karaoke, vocabulary acquisition, foreign language, Japanese 
language learning. 

 
Product description 
 

Animated Karaoke Assisted Vocabulary Learning was developed by 
incorporating the desirable features of karaoke into each sing-along 
multimedia screen page, which is designed with following technical features: 
 

• Animation from still images. 
• Synchronization of the animation with the sung vocals. 
• Correct display of the text lyrics in Hiragana/Katakana script that 

is viewable by Japanese language learner. 
• Correct display of the text lyrics in “transliteration” using 

Romanization for foreign consumer. 
• Synchronization of the highlighting of the words in the text lyrics 

with words being sung. 
• A trigger to start and stop repeated play of sung vocal and text 

lyrics highlight for each verse at a time and continuously for the 
whole song. 
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Pictures/ Schematic 
diagrams/ Flow 
Charts/Screenshots
/Graphs and etc. 
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Novelty and 
uniqueness 
 
  
 
 

The first Japanese Animated Karaoke that were created and developed 100% 
by Malaysians. 1.5 million Japanese language learners in Southeast Asia 
provide huge market for this product. The content is made to suit the learners' 
purposes, needs and the language level and skill to be taught. 
 
Consumer/End User 

• Targeted for Pre-schools, Primary and Secondary schools, Colleges 
and Universities and those who are interested in learning Japanese 
language locally and internationally. 

 
Industry 

• Malaysian can use local product which is more cost effective than 
imported product which is more expensive. 

• Produced by local content designer and maker. 
• Expand and collaborate with other foreign languages which are taught 

at Secondary schools, Colleges and Universities 
 

Benefit to mankind 
 
 
 

The types of songs that are made into this animated karaoke are designed 
according to these advantages: 
 

• The lyrics were selected and written based on vocabulary items that 
are appropriate for beginning learners of Japanese language. 

• The sung vocals are performed by a local commissioned singer and 
musician for control of the pace and speed of the sung songs. 

• The animated karaoke songs have lyrics as text in Hiragana/ 
Katakana script and transliteration script to suit the learners from 
both   Japanese and non-Japanese language learners. 

 
Potential 
commercialization    
 
 
 
 

• Cost effective. 
• Local Product. 
• Produced by local content designer and maker. 
• Malaysian can use local product which is more cost effective 

than   imported product which is more expensive. 
• The content is made to suit the learners' purposes, needs and 

the  language level and skill to be taught. 
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