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Welcome Address

Dear all,

First and foremost, let us extend our sincere gratitude to Allah SWT for giving us an opportunity to
publish in our 2nd volume of extended abstract for Graduate Digital Invention, Innovation and Design
(GDIID) 2021. This is an international competition organized by Universiti Teknologi MARA (UiTM)
Cawangan Terengganu Kampus Kuala Terengganu for local and international graduate inventors and
researchers to present and publish their inventions, innovations, and designs of technology in various
fields. Previously held in 2019, this biennial event has attracted graduate inventors from many
universities.

As one of the pioneers in organizing virtual IID competitions since 2019, UiTMCTKKT is honoured to
present GDIID 2021 with the theme of “Embracing New Norms Towards Digitalization”. Despite this
pandemic challenges, GDIID 2021 has witnessed the congregation of graduate inventors and
researchers from all over the world to share ideas, exhibit and present creations, innovations and
inventions. Having all these parties in the same platform will eventually create a conducive
environment and creative ambience for future generations.

We would like to take this opportunity to thank our juries and reviewers for spending their valuable
time to judge the projects and review the extended abstracts. We would also like to congratulate the
GDIID 2021 organizing committee for organizing this event successfully. GDIID 2021 would not be
possible without your professional service, hard work and dedication.

It is our hope that with this competition, participants and authors would have gained not only the
intellectual benefits, but also the opportunities to promote their products and studies to the local
community and entrepreneurs.

Finally, thank you for your participation and we wish to see you again in the next GDIID.

Thank you.

-

-~

Sarah Yusoff Siti Nurul Hayatie Ishak Ts Dr Rajeswari AP Raju Siti Musliha Nor-Al-Din
GDIID2021 Chairman GDIID2021 Vice Chairman GDIID2021 Chief Reviewer GDIID2021 Chief Editor
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VRNURSE: INFINITE LEARNING EXPERIENCE

*Muhammad Azizam Ayman Abdul Azizt, Muhammad Nur Hakim Norani?, Ainul Syafiah
Mohammed Faudzi?, Aina Safia Bokari, Suzana Yusof®
Centre for Nursing Studies, Faculty of Health Sciences, Universiti Teknologi MARA, Puncak Alam
Campus, Selangor, Malaysia

*Corresponding author’s email: azizamayman@gmail.com

Abstract

The nursing institution has been attempting to adapt to the new norm since the Covid-19 outbreaks last
year, which has caused a major shutdown to various industries in the country with the implementation of
preventative intervention measures. The limitations for the educators to send the students for clinical and
practical studies at the hospital and for the students to have a quality understanding of their education during
the challenging period serve as the motivation for the birth of VRNurse. This project aims to help the
academic institutes in transitioning from the traditional face-to-face study method to virtual teaching
practice by creating a system, centring on the usage of virtual reality simulation. VRNurse will be designed
to provide the opportunity for nursing students to train practically in total immersion of hundreds of
different scenarios that can be risky or impossible to recreate with the usage of a nursing training doll. The
time and space taken for the equipment in current practical teaching can be reduced immensely while
keeping up with the updated teaching syllabus but in a better quality of learning experience for the students.
It can assist the educators in evaluating and monitoring the students’ task performances through the
recordings saved while also improve the academic relations with the students in individual-focused
sessions. Educators also can exploit the limitless ability of VRNurse to explain visually, along with audio
for the complications and interventions in clinical settings such as assessing the degree of burns wounds
and the pathophysiology for diseases. Therefore, for the current nursing institution to undergo a paradigm
shift in educational levels, applicating a new evolving technology is a must and VRNurse can offer the
chance for the transitions to occur in the near future.

Keywords: virtual reality, education, nursing, transitioning

1. INTRODUCTION

We are entering a new world of digitalization where technologies have been immensely evolving from the
introduction of the internet in the early 1960s [1]. However, the author’s experience of practicing the current
nursing practical session in laboratories has been somewhat disenchanting. The usage of used, weary
training dolls to replace human interactions, the large yet inadequate space for a group of students to engage
together in a crucial learning experience and the current, decades-old syllabus are disappointing if the
advance of the current technologies is being considered in mind. This is concerning as nursing students
with other medical courses that need a lot of practice before engaging in clinical sessions in hospital are
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wasting their time, taking part in active yet ineffective educational training regimens. They need to learn as
much as possible in lesser time and better quality so they can execute the procedures and follow the
guidelines better with little to no mistakes. The authors believe the current study methods have been
outdated and the act of not implementing the current technologies in the educational settings is a shocking
squander to everyone in the industry. Now, what about the corollary on the students and educators? The
large number of students training with a limited amount of equipment in a limited space can exhaust the
educators as well as the students themselves thus reducing their learning and teaching experiences. Virtual
reality somehow came into the author’s mind as it negates the disadvantages that have been discussed.
Therefore, the VRNurse project which is centering on the usage of virtual reality can be the most optimal
option to eliminate the problems that emerged as virtual reality holds benefits such as distance learning,
promoting engagements, stimulating spatial memory, and ability to be conducted in an inaccessible
environment [2].

2. MATERIALS AND METHODS
2.1. Designing Components

Interviews with experts and professionals from both VR and medical industries were conducted. This phase
helped to construct the flow of the project, to gain knowledge while exploring new paths to be taken and to
build the images of the challenges throughout the project. The scenarios were visualized with their guidance
on their experiences and knowledge. Model components for the menu interface and the scenarios models
were sketched along with key features and minor models to be added into the virtual world. Table 1 shows
the features for the menu interface along with their rationales. They were arranged in a flow chart to help
in understanding the relationship between components and the flow of the whole process. All the designed
materials were referred to as real-world devices used in the scenarios to maintain the technicality and the
realistic aspect of the system.

Table 1 Features for Interface Menu

VR interface Rationale

e Scenario tab e Tocollect all the scenarios customized in one tab for
e Basic descriptions were added, along with a color the user to choose and perform.

indicator of each scenario. Green indicated | ¢ To help the user differentiate the status of the

availability, grey indicated the scenarios have been scenarios.

performed and red indicated unavailability. e To help the educators to customize the scenarios,
e Instructions, notes, and guide features for the thus fitting the study syllabus.

scenarios were added. e To introduce key functions behind each component.
e FEvaluation tab e To provide the educators with a section for
e Score charts, comments sections, and recordings evaluating and monitoring the user’s progress.

were included. Recordings tabs were linked to | e To collect the recorded videos in one section.
another interface. History for the recordings last
saved was shown in the interface.
e Recordings tabs e To navigate the user to find the recordings in the
o Information for each of the recordings was placed storage system with the descriptions.
next to the video with the links for other platforms | ¢ To allow for collaborations with other developers
share, to delete and download the recordings added. and platforms.
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2.2. Modelling Components

SteamVR on Windows operating system was used as the platform software to project the virtual space built
as well as the customization for 3D modeling and VR environment. Then, Unreal Engine functioned to
provide support for importing the 3D models and modeling the 3D complex structures by creating meshes
actors from basic shapes to the virtual world. It also helped in rendering the sketched images in real and
blueprint textures that further optimized the VR system.

2.3. User Interactions

The user interactions needed to be natural and intuitive for a maximum immersive experience. For user’s
movement in the virtual world, HTC Vive was used as they featured infrared cameras, allowing the
projection of user’s physical movement into the virtual world. The HTC Vive controllers along with the
headset enabled the user to interact on a room-scale by connecting with a tracking system. This solved the
issue of restricting users’ movements and interactions in the space. The VR Googles blocked any outside
distractions to give the user complete focus during the simulation.

2.4. Usability Testing

Pilot tests were conducted with a few assigned users. The environment for testing was done in labs that
werre common in many universities and training schools as they awere spacious and excluded for silent
purposes which assisted in obtaining clear voices in communication and recordings. They were monitored
throughout the tests to observe for live reactions. Feedbacks were obtained through evaluation session and
filling out questionnaires. Issues raised were properly discussed before continuing the project; to release
the system to the market. The projects were thoroughly looked into from the first phases if no is the answer
from the discussion.

3. RESULTS AND DISCUSSION
3.1. Results
Evaluation of the system from assigned users had been carried out from 30 nursing students, asking them

to rate from within 5 categories which are Accessibility, Confidence, Design, Skill Improvement, Education
Quality and Time Management. Figure 1 shows the analyzed data obtained from the students.

Evaluation Data Obtained from 30 Nursing Students for
VRNurse System

6 . 4.4 4.6 4.5 4.7
4.3 35
4
u
0 Total
4.3 4.4 4.6 3.5 45 4.7
Confidence Design Time Accessibility Skill Education

Management Improvement.  Quality

Figure 1 Figure Header
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3.2. Discussion

Based on data in Figure 3.1, it can be seen that the rate is high for each category, out of 5 for each category
with the highest rate being 4.7 for Education Quality and the lowest is 3.5 for Accessibility. The data proves
the system excels in terms of educating and improving the user’s skills. Besides, the design for the system
also is rated high for its functionalities and attractiveness. However, it is understandable that the
accessibility rate is quite low as the project requires investors for the purchases of managing the equipment.

4. CONCLUSION

To conclude, this project is developed to build a system to help nursing institutions to shift from the old
traditional ways of study. VRNurse has the opportunity to improve the quality of education standards in the
medical field while exploiting the improvement of technologies in the current digital era. It also can
potentially serve as the door to open new paths of educating in other fields as well as eliminating the
limitation of studies for the next generation.

COPYRIGHT REGISTRATION

This project innovation has applied for IPR registration from IRMIs UiTM, with reference number
CR003142 on 5" August 2021.
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Abstract

Recent advances in green technologies and sciences have increased interest in the integrated landscape
approach for a sustainable environment. This development of innovative landscape design products aims
to improve recycling activities and create a sustainable landscape through further innovation and
enhancement of existing materials. The recycle vending machine (RVM) is one of the novel machines that
has been widely used to manage waste effectively. Enhancement versions of available RVM result in the
proposed i-ReChlo vending machine, which featured an algae bioreactor and usage of solar panel as its sole
power source. i-ReChlo uses a programmable hardware-based detection system consists of a cost-efficient
capacitive proximity sensor, an infrared photoelectric sensor, and a strain gauge weight sensor readily
available in the market. The design is straightforward, characterized by an LED display ideal for digital
learning, platforms to operate rewards and redemption schemes. It takes one-way, non-refillable plastic
bottles and cans, and in return, offers QR codes to redeemable points depending on the weight of the
deposited bottles or cans. In addition, the machine's outer body provides space for wrapping advertisements
and branding endorsement. Another feature attached to the machine is the flat plate algae bioreactor that
would mimic the function of photosynthesis in plants, where it converts carbon dioxide into oxygen. The
algae facade features also help the environment by reducing air pollution problems. The machine's upper
part is equipped with solar panels, which can absorb the sun's rays to generate electricity to power the
vending machine and charge the battery to work at night, on cloudy or rainy days. In conclusion, this
product offers numerous advantages to the environment, particularly in sustaining the landscape area and
raising awareness among the users through disseminating information and engaging in attractive recycling
activities.

Keywords: Innovative design, landscape products, sustainable environment

1. INTRODUCTION

The 3Rs campaign in Malaysia was first launched in the late 1980s, focusing primarily on recycling
activities. Unfortunately, the campaign still did not result in an improvement in the existing waste
management practices. Thus, the development of recycling regulations, policies and programs with a long-
term perspective could be guided by numerous examples from the outside world. For instance, in Japan,
recycling programs through retailer trade-in, barter system activities, and community-based systems in the
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private and public sectors could be emulated. In Germany, they have regulations for a deposit-refund
system, which combines a tax on product consumption with a rebate when the product or its packaging is
returned for recycling [5]. According [2], despite the Malaysian government's funding for public
information campaigns, the general public's awareness of the 3Rs is still low. The government has
introduced The Action Plan for a Beautiful and Clean Malaysia (ABC Malaysia) in 1988 but received only
a small amount of support from the public [1].

Malaysians should be aware of the importance of recycling, and they should take an active role in
participating in recycling efforts. The public's participation is essential to the success of a recycling
program, as the efficient recovery of large volumes of high-quality recyclable materials depends on
effective public participation. One of the primary reasons for small involvement is a lack of incentives and
ongoing motivation to engage in recycling activities. For example, a local study discovered that while
householders are generally aware of the importance of recycling, their awareness does not always translate
into widespread recycling practices [3]. This is because the fundamental motivation to recycle is extremely
low.

More than 70% of Malaysians stated that they do not recycle because the available recycling facilities are
insufficient, and a further 65% stated that recycling is inconvenient for them [2]. As a result, landfills
receive more recyclable materials that enter the waste stream. Aside from raising awareness of the recycling
concept, additional efforts are required to ensure that the percentage of people actively involved in recycling
continues to rise. For example, the government has encouraged the private sector to invest in green
technology to promote more environmentally sound waste management practices to adapt to the changing
global environment.

In this way, innovative recycling that includes a refund or reward system is a viable alternative method of
encouraging the public to participate in recycling activities. This development of innovative landscape
design products aims to improve recycling activities and create a sustainable environment through
innovation and enhancement of existing recycling materials. Notably, the recycle vending machine (RVM)
is one of the novel machines that has been widely used to manage waste efficiently [4]. This enhancement
versions of RVM result in the proposed of the i-ReChlo vending machine, which featured an algae
bioreactor and usage of solar panel as its sole power source.

2. MATERIALS AND METHODS

Specifically, there are two main phases of this study which are the data collection from previous research
and the design stages.

2.1. Data collection

As part of the development process, this design explored all material options and imagined the concept to
create something completely new and different from what had previously been done. Data and information
based on product-related documents were gathered to gain technical knowledge from scientists,
technologists, and material suppliers. This information was compiled and discussed during the critique
session prior to discovering the product's potential. The compilation process involves two main stages
which are: i) Review on fundamental concepts of sustainable waste management, recycle products and
landscape outdoor design; ii) Defining the scope of the product by considering the purpose of the product
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design, the scale and level of detail required, the time required to complete the task, the nature of the outputs
required, and the judgement required to inform the relevant decision.

2.2. Design stages

This design stages process resulted in the identification of the final idea that was developed for the proposal
of the landscape design products. It consists of three major procedures, which are: i) Draft of the product
in the form of manual graphic sketches to serve as a medium of discussion for the development of ideas, ii)
Making a preliminary drawing of the product in correct scale and dimensions using the AutoCAD design
software, and iii) The development of the 3D model created with the SketchUp Pro software.

3. RESULTS AND DISCUSSION
3.1. Design layout

i-ReChlo uses a programmable hardware-based detection system consists of a cost-efficient capacitive
proximity sensor, an infrared photoelectric sensor, and a strain gauge weight sensor readily available in the
market. The design is straightforward, characterized by an LED display ideal for digital learning, platforms
to operate rewards and redemption schemes. It takes one-way, non-refillable plastic bottles and cans, and
in return, offers QR codes to redeemable points depending on the weight of the deposited bottles or cans.
In addition, the machine's outer body provides space for wrapping advertisements and branding
endorsement. Another feature attached to the machine is the flat plate algae bioreactor that would mimic
the function of photosynthesis in plants, where it converts carbon dioxide into oxygen. The algae facade
features also help the environment by reducing air pollution problems. The machine's upper part is equipped
with solar panels, which can absorb the sun's rays to generate electricity to power the vending machine and
charge the battery to work at night, on cloudy or rainy days.

+ plan view

0.6 meter 1 meter
—
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E e E
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+ front view + side view + back view

Figure 1. Layout design of i-ReChlo
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4. CONCLUSION

In conclusion, this product offers numerous advantages to the environment, particularly in sustaining the
landscape area and raising awareness among the users through disseminating information and engaging in
attractive recycling activities. This design project will also raise environmental awareness among students
in the education system, resulting in more sustainable design idea development, especially among
Malaysia's future landscape architects, engineers, and designers. Before recycling practices can be made
mandatory, it is necessary to instill the recycling concept in the minds of future designers and engineers.
Recycling products on the market should be commercialized to raise recycling awareness and translate that
awareness into widespread recycling practices. Many people are unaware that recycling is critical to avoid
a shortage of certain materials that they rely on in their daily lives. The knowledge should be built up in the
society through this kind of product development. Ongoing government support should be incorporated
into future studies, and a recycling product should be developed in collaboration with every stakeholder
and policymaker to ensure that the idea is successful. A significant increase in the number of private, non-
governmental organizations (NGOs) taking part in environmental protection efforts also plays an extremely
important role in making a difference in the world and promoting respect to the environment. We should
all be inspired by the natural cycle of the earth, in which every bit of waste is a resource for other users.
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Abstract

The Lie Detector Arduino is a tool used to detect whether a person is telling the truth or lying. If a person
is lying, this Lie Detector Arduino will work by detecting psychological changes in the body by seeing
the presence of sweat. As is well known, a person will show slight changes in his face as well as limbs
when he is in a state of nervousness or depression. This is because of the nervous system's response to
emotions as a person interacts with others. Once the brain has given a signal about the emotion being
experienced, the sweat glands will produce a spontaneous response. The objectives of the study will
clearly state how the objectives of the study can be achieved. The objectives of this project are to identify
the system used by the lie detector and the abnormal stimuli or reactions that pass from skin conductivity
that depend on a person’s state or emotions. Besides, this study to identify the principle of polygraph in
real-time in Arduino graphics which serves to detect the skin reaction of the respondent. EDA is often
used in Biofeedback therapy. Biofeedback is a mind-body technique that uses various forms of
monitoring tools to establish conscious control over physical processes that are normally under the body’s
automatic control. Many biofeedback therapy tools use EDA as an indicator of a user’s stress response.
This is intended to help consumers control anxiety. Among its uses are to control blood pressure, heart
rate, body temperature and even sweat.

Keywords: Lie detector, Arduino, psychology, temperature, blood pressure

1. INTRODUCTION

All industry around the world grow faster even lie detector industry already familiar about applying
psychology with professional polygraphers with specific training [1]. There are many studies collected for
the advance theory and methods of polygraphic. Skin conductivity is a psychological or physiological
indication of a stimulus controlled by the autonomic nervous system [2]. If the sympathetic branch of the
autonomic nervous system is strongly stimulated, then the activity of the sweat glands also increases,
resulting in increased skin conductivity. There is a link between emotional arousal and sympathetic
activity, although electrical changes alone cannot identify the specific emotion evoked. Autonomic
sympathetic changes alter sweat and blood flow, and ultimately affect the Galvanic Skin Response (GSR).
GSR is familiar to the project of “Lie Detectors”, since GSR amplitude sensitively detect to emotional
provocation, salient thoughts and attentional demand [3]. GSR is an old term that refers to the electrical
resistance recorded between two electrodes when a very weak current continues to pass between them.
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The response of skin and muscle tissues to external and internal stimuli can cause altered conductivity.
The main concept starts when skin conductivity and blood flow are measured and lie detection is detect
through online interaction of the computer system that connect to the hardware [4]. Skin conductivity
level known as Galvanic Skin Response is frequently used as a measure of emotion response and high
levels are correlated with cognitive states such as high stress, excitement and attentiveness [1]. The
combined change between electrodermal resistance and electrodermal potential gives rise to
electrodermal activity.

Electrodermal Activity (EDA) refers to variations in electrical conductivity in the skin in response to
sweat secretion controlled by the autonomic nervous system. EDA has been linked to temperature
regulation in humans and studies have also shown that EDA exhibits strong signals and has a relationship
with emotional stimuli. The signals generated by the sympathetic nervous system have given rise to
changes to the Skin Conductivity Response (SRC) [5]. A person's emotional level changes due to the
environmental conditions he faces. Changes in emotional responses will increase sweat gland activity and
skin conductivity. Thus, the EDA signal does not represent the type of emotion, but its intensity [6].

2. MATERIALS AND METHODS
The Figure 1 shows the main components that will be used in the production of this Lie Detector Arduino

project. The main components are Breadboard, Jumper Wire, Arduino, RGB LED, Potentiometer,
Resistor, Buzzer and Thumb Tack.

Figure 1. The main components.

3. RESULTS AND DISCUSSION

At this stage, materials will be provided to assemble the project parts. The project that has been built will
be tested to identify any errors or improvements during the project development process.

3.1.1 Evaluation RGB LED and GSR Sensor
Inside the RGB LED are three LEDs: red, green and blue. This project makes use of a multicolor LED
that shows red to indicate a lie, blue to indicate the truth, and green to indicate that the potentiometer

should be calibrated in order to adjust the lie detector. The RGB LED does not light up at the first
assessment stage. Then, in the second assessment point, the RGB LED lights up but does not emit the

10
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color that the project expected. On the other hand, the RGB LED emits bright light in the third assessment
stage.

After that, this project to compare voltages GSR Sensor (finger sensor) for A0 and Al in the fourth
assessment stage. If they are connected, the RGB LED will be set to green, as seen in Figure 2. If the
voltage from the respondent finger sensor (AO) is significantly higher than Al, the RGB LED changes to
red as seen in Figure 3. If AQ is slightly lower than A1, the RGB LED will turn blue as seen in Figure 4.

Figure 2. RGB LED for green color.  Figure 3. RGB LED for red color.  Figure 4. RGB LED for blue color.

3.1.2 Evaluation Polygraph

This project use GSR Sensor to analyze the various reactions that the body's skin goes through in this
process, based on the circumstance, thoughts and feelings of a respondent to testing that will show all of
these things happen in real time polygraph in an Arduino Serial Plotter.

Figure 5 shows the polygraph of the RGB LED for green color. A reference point centred on a loading
stage will be defined as a point of comparison with the value obtained from the metal plate (GSR Sensor),
the perturbations of which will depend on the reaction of the respondent to be investigated.

1o coms - o x I
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Figure 5. The polygraph - RGB LED for green color.

Figure 6 shows the polygraph of the RGB LED for red color. According to the graph, when the cutaneous
resistance decreases, the respondent will be assumed to be lied, and therefore the Arduino's analogue
input (AO) would tend to 5V, triggering a system output. The graph will sudden shift as change of skin
resistance.

11
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Figure 6. The polygraph - RGB LED for red color.

Figure 7 shows the polygraph of the RGB LED for blue color. According to the graph, the increases the
cutaneous resistance, the more often the respondent is telling the truth, and therefore the Arduino's
analogue input (A0) would tend to OV, triggering a system output. The graph will change normal
response.
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Figure 7. The polygraph - RGB LED for blue color.

4. CONCLUSION

Each project built will have its objectives, including this Lie Detector Arduino project. The objectives of
this project have been achieved. Throughout the process of building this project, there were some
problems encountered such as the RGB LED lights not function well and the Buzzer sound being too
loud. But after several corrections and tests were done, the problems encountered were able to be fixed.
There are also some improvements that have been made throughout the building process of this project.
This Lie Detector Arduino is fully functional using a pre-programmed Arduino electronic kit. It simplifies
the building process of this project which requires interacting with various other components. The product
produced from this project can help and facilitate the school, especially school discipline teachers to
identify students who often have disciplinary problems in school. It is also suitable to use by authorities
such as PDRM and MACC to fight crime.

12
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Abstract

GIATS is a system built for Global IImu. Global Ilmu is a private educational institution that provides
tutoring services for primary and secondary school’s students. These systems have a combination of two
systems which are management information system and learning management system. Studies have been
made to learn deeper into the current business flow of the organization and developed systems will focus
on improving the business flow. Nowadays, a business organization needs to have a management system
to ensure the business run smoothly. With a computerized working environment, workers could save a lot
of time and business processes would be done quicker. As for the tutoring system, usually all private
educational institutions would only hold physical classes for the students to attend. However, at this time
of the year, it is important for students, to practice learning in both ways which are face to face and online.
GIATS enable students to communicate with their tutors from anywhere and at any time. There are four
types of users for the system which are the administrator, employee, students and tutors of Global IImu.
Administrator and employee will be using the administration system, while the students and tutors will be
using the tutoring system. This system has been built using PHP programming language and MySQL
databases. GIATS has been completed and deployed to the hosting. All the users that were intended to use
the system have completely been able to use the system during the User Acceptance Testing that was being
held in the testing phase. The result of the developed system has been tested with 15 users and has gained
excellent feedback from the users.

Keywords: Online tutoring, web application system, PHP, MySQL

1. INTRODUCTION

GIATS is a combination of two systems that includes a management information system and an online
tutoring platform. This web application has been developed for a private educational institution named
Global IImu. The management information system was used for decision-making, take control over data
organization and visualization of data in an organization. An online tutoring platform is where students
learn and communicate with their teachers and enables students to communicate with their private tutors
[2]. Starting this year, it is important to have a backup digitally education platform to enable students to
keep on learning during the worst-case scenario that may cause them unable to learn face to face at school.
Nowadays, most organizations that do businesses are no longer managing their business using a paper-
based system but instead, they are using a system-based to manage their data efficiently [1]. GIATS could
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avoid the loss of important data and save time on managing information collected from the organization.
As for a company that do businesses such as private educational institutions, it is important to have a
management information system to speed up business performance and completing their tasks. Another
reason why it is important to have a system is that it has features to generate a monthly report so that the
organization can keep track of their business revenues.

2. LITERATURE REVIEW
2.1 Management Information System (MIS)

A Management Information System or MIS collects data from many different sources, processes and
organizes data to ease businesses making decisions. The aim of MIS is to help individuals and organizations
access, process and use information efficiently and effectively. MIS also could give businesses a
competitive advantage because of how efficiently it organizes thousand data into helpful and information
that can be use as the organization’s strategy.

MIS collects many different types of data. With the stored data, MIS will able to process the data and
generates a user-friendly report that allow the organizations to make decisions easily. This method helps
organizations business operations to run smoothly.

To use MIS technique, computer involvements are very important because it helps to process large amounts
of data quickly instead of paper-based. There are several roles of computer that implement MIS. Computer
are used to capturing the data. Data must be entered into the computer by workers. Calculating, sorting and
searching also one of the roles of computer in MIS. It able to summarize the captured data accurately. This
process does not require a lot of time unlike summarizing business data by hands. By using computer,
organizations may use Database Management System to organize, process and protect the data from
outsiders. It acts as data warehouse, storing raw data and cataloging it. With MIS, it can deliver information
to managers in the form of reports. The report includes records listing or summary figures that shows totals
or averages of a company. The reason on using MIS on a computer, it’s because of the computer storage
working with big data. A computer storage can be upgraded or extended, this helps to store enormous
amounts of data easily and cheaply due to falling prices of hard drives every year.

2.2 Methods and Qualities of a Good User Interface Design

User interface is the main representation of a software to user. It consists of pictures, sounds, colors and
text. Ul act as a communication between the user and the system. One way to design a good interface
design, it is important to work with intended user through the designing process. With this method, the
design will be made according to the user expectations. A goof design of Ul is expected with an error-free
design, and in order to have an error-free Ul, it is important to have a good error handling strategy. Another
way to maintain a good user interface design, is to run the Ul on various platforms as to validate how users
will be seeing the Ul. However, a good design user interface does not define a good software quality.

Software qualities is when we define how great the software design in relation to the client’s requirements
and how good the software with the user interface design. There are several factors involves in software
quality such as reliability, efficiency, conciseness, portability, consistency, maintainability and
understandability. Software quality is important because with a software that implements the software
guality factors can ensure for the success of the system delivered in the market. This is because in the
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market, there are many same kinds of software but the differences are the qualities of each product, most
users take a deep look into the software qualities before they had it.

For a better software, there are few features that will help to build a better user experience. Firstly, the
system must consistent as in the choice of colors and the Ul should use the same theme throughout the
whole system so that the user able to communicate easily with the system. Next, a good Ul, it should have
an error handling features where Ul could serve any possible forms of input from the user. In addition, it is
also important for a software that has a feedback system, as this will help the developer to build a more
user-friendly system design. With the feedback received from the users, the organization may use it as a
reference to improve the system. Lastly, user involvement during the design stage is important, in order to
know what users, expect from the design. This is because the software should always be as user’s
expectations.

3. TECHNOLOGY AND METHODS
3.1. Methodology

GIATS applied iterative model for its development. An iterative model is an implementation of a software
development life cycle (SDLC). The iterative model works as a cyclical process. After the initial phase, the
following phases will be repeated over and over and because of the incremental phases, enhancement of
the software will be easily recognized and implemented throughout each iteration [5]. The number of
iterations in this iterative model depends on the results from the review phase. If problems or errors were
found in the reviewing phase, then only the iteration will start. According to Java Point [4], this
methodology is the best to use when the requirements are easy to understand and has been defined clearly,
and if there are future changes in the requirement. Figure 1 shows the web application framework used in
GIAT [3].
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Figure 1. GIATS Framework
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3.2. Software/Hardware Used
This project is a web application project which was built using a programming language called PHP and to

complete this project, a combination of hardware and software was used for this project. As for the
hardware, it only requires a laptop and as for the software, a code editor that supports writing PHP and
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HTML code, XAMPP as the temporary server and MySQL as the database to store all data collected from
the system [6].

4. RESULTS AND DISCUSSION

4.1. Result

The development of this project has been completed with highlighted features included as below:

Vi.

Login Page
The system provides the same login page for all users. Every user needs to enter their credentials
which is username and password to access the system.

Record Student’s Attendance

This feature provides two options for recording student’s attendance. The user of the employee can
record the student’s attendance manually through the ‘Attendance’ page on the system or provide
a QR code to the students as they can scan it and record their attendance automatically.

Graph Analysis Page (Administration System)

Graph analysis is included on the dashboard page of the user of Administrator. On that page, graphs
that have been included are the number of students in each year level, the number of students
enrolled in the current month, the number of students enrolled in each class’s subjects and student’s
performance based on their submission on given task by the tutor. There is also included widgets
that display the total amount of payments collected within that current month and the total number
of students registered in GIATS.

Student’s Payment Page (Administration System)

This feature gave the ability for the employee to update the student’s payments process. Once the
payment has been completed, the system will automatically generate a receipt in PDF file format
and stored it in the database. Furthermore, the system will automatically trace the students who
have an outstanding payment record and notify them through the system.

Materials and Submission Page (Tutoring System)

This feature allows the students to submit their task to their tutors and tutors can retrieve it through
the system. Other than that, tutors are also able to share additional learning materials with their
students. Students able to retrieve it and downloaded it from the system. Each subject has its page
and did not interfere with one another making it easy to access by the students. As for the
submission, students can submit their task when the submission is open and within the dateline of
submission given.

Class Page (Tutoring System)

On the Class Page, it has been included features such as messaging and video calls for tutors and
students to communicate with one another. Tutors can create virtual classes to complete the
teaching and learning process.

4.2. Discussion

At the end of the project, the system was tested to get feedback from the stakeholder. User acceptance
testing has been made by deploying the system to a temporary hosting and has been tested by the end user’s
representative from the organization. There are three groups of users involves in this UAT session, which
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are the employees, tutors, and students. The total number of testers are group into 3 users in the role of
employees, 6 users for the tutors and 6 users for the students, which lead to a total of 15 users.

After the testing has been made, a questionnaire was distributed to the testers to gather feedback from the
testers regarding the system performance and the usability of the system. Below is the table of testers
feedback upon certain subjects from the system:

Table 1. Results

Features Results

System navigation All testers agree on being able to navigate through pages
easily.

Page speed load All testers had no experience loading pages for a very
long time.

Ul system design 80% of testers were satisfied with the Ul design.

Choices of devices 73.3% of testers used computers and laptops while the
others using mobile devices to access the system.

Overall experience with | All testers were satisfied with the system.

the system

5. CONCLUSION

Throughout the end, it can be concluded that the Global IImu Tuition Centre Administration and Tutoring
System (GIATS) has been completed and deployed to the hosting. All the users that were intended to use the
system have completely been able to use the system during the User Acceptance Testing that was being
held previously. The result of the developed system has been tested with 15 users and has gained excellent
feedback from the users.
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Abstract

The World Health Organization (WHO) has declared COVID-19 as a pandemic on 12th March 2020 due
to the growth in the number of cases around the world. WHO advises to wear a face mask and practice
social distancing that has played a crucial role in prevention and control measures that can prevent the
spread of COVID-19. This is because, this virus can spread by air and also through droplets from nose or
mouth when someone infected coughs or sneezes. To prevent the spreading of COVID-19 in our
community, we must stay safe by taking the simple precautions which are by applying hew norms in our
life such as physical distancing, wearing the mask, keeping room well ventilated, avoiding crowds, cleaning
hands, and coughing into a bent elbow or tissue. But there are some people still not familiar with the new
norm that we must always wear the face mask whenever they leave the house or are in a crowded place.
For this project, the problem focuses on the attitude and habits of wearing face masks. Thus, to solve the
problems stated, this project developed a face mask reminder in order to give awareness toward the
importance of face masks. Through the project, a person will be alerted with a voice reminder to wear a
face mask before going outside.

Keywords: Face mask, COVID-19, Voice Reminder, Arduino, New Norm
1. INTRODUCTION

The World Health Organization (WHO) has declared COVID-19 as a pandemic on 12th March 2020 due
to the growth in the number of cases around the world [1]. The COVID-19 pandemic has a negative impact
on health, education, economy, finance, and others, resulting in the introduction of the Movement Control
Order for many countries. People are advised to stay at home, Work from Home (WFH), limit their
movement outside the house, wear a mask to cover their nose and mouth, regularly wash their hands,
establish social imprisonment, and so on as precautions to stop this pandemic [2]. So, all the people need
to carry and adapt to daily life with the new norm. As a prevention and control measure to limit the spread
of COVID-19, WHO advises to wear a face mask and practice social distancing [1]. Mask has played a
crucial role in prevention and control measures that can prevent the spread of some respiratory diseases and
COVID-19. The use of masks as well as frequent hand hygiene, social distancing and other Infection
Prevention and Control (IPC) measures should be followed to prevent spread of COVID-19 [2]. Wearing
masks is an extremely important habit that every one of us should be applying since this simple step could
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significantly reduce the risk of transmission. The Face Mask Reminder box design to give awareness toward
the importance of face masks. Through the project, a person will be alerted with a voice reminder to wear
a face mask before going outside. In this design of face mask box is for the user to put the face mask in the
box up to 100 pieces of face mask. The IR sensor function will detect a person hand that take out the face
mask and the number display on the LCD will be reduce. Then, PIR sensor will detect a person movement
that go through the box and will play a voice reminder which is “Please wear a face mask before going out”
using speaker. So people will more alert during going out. Figure 1 below shows the Face Mask Reminder
Box.

Figure 1. Face Mask Reminder Box
2. MATERIALS AND METHODS

The face mask reminder is designed based on alerting the person to wear a face mask before going out. In
order to assure the project runs smoothly, the systematic action for every component is taken to analyze the
performance of the face mask reminder.

2.1 Selection of Components

The hardware and software components used to develop the Face Mask Reminder system for successful
and smooth application are illustrated in Figure 2. The system design consists of one main part, which is
hardware. The hardware components are Arduino UNO, PIR and IR sensor, 16x2 LCD display with 12C,
4x4 membrane keypad, SD card module and speaker.

Figure 2. Component of Face Mask Reminder Box

Firstly, Arduino UNO that acts as a microcontroller integrates with PIR sensor to detect any motion within
the range [3]. When the sensor detects a person's motion, a speaker will alert with a voice reminder from
the SD card module. It will be a warning for a person to wear a face mask before going outside. Secondly,
Arduino UNO acts as a microcontroller that integrates with IR sensor to detect a hand motion of someone
taking out a face mask from the box [4]. When the sensor detects a hand motion, the number displayed on
the LCD display will be decreased. Lastly, the keypad used to enter the number of face masks in the box.
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2.2. Face Mask Reminder Box Design

The prototype design includes space for hardware and face mask box. Figure 3 shows the face mask
reminder box design using SketchUp software. There are tools for selection, drawing, component, view and
sharing the drawing designs. The sketching shows the sides to be used to place all the hardware with each
part labelling. For the front side, the 4x4 keypad membrane, PIR sensor and 16x2 LCD display is placed
side by side. For the right side, the speaker, and IR sensor are also placed side to side. Hardware space is
for placing the Arduino UNO and power supply which is the suggested power supply to be used is power
bank.

Figure 3. Face Mask Reminder Box Design

2.3. Face Mask Reminder Box Fabrication

The face mask reminder is designed based on alerting the person to wear a face mask before going out. As
shown in Figure 3, the design of face mask reminder box divided into two parts. The first part for hardware
connection space where all the hardware will be placed in this space. This box comes with a small hole for
power supply purpose. The second part for face mask box where a user can store up to 100 pieces of face
mask in this space. The material used for the box is Acrylic or Perspex. Acrylic also a material with its
properties such as transparency and durability because of which it is now being used in wide range of
applications such as lenses of glasses, tail lights and various other instruments in a vehicle to reduce cost
and productivity [5]. Thus, it is useful in outdoor application as well. The box has a lid that can be open
and close easily to check on the hardware connection and to fill in the face mask.

Figure 4 shows the face mask reminder box. On the front side, the 4x4 membrane keypad and 16x2 LCD
keypad with 12C are placed side to side. The keypad is used to key in the quantity of face mask in the box.
The LCD display is used to present the actual number of face mask in the box. On the display, it will show
the actual number of mask and maximum number of masks that can be entered. The maximum number of
face mask that can be placed in the box is 100 pieces. On the right side, there is only a small cutout of
acrylic sheet for connecting the hardware to the power supply. While on the left side, the speakers, PIR and
IR sensor are places side to side. In addition, on the right there is a face mask box where the user can place
face mask in there. The speaker is used to give alert “Please wear a face mask before going out” to anyone
pass through the box. PIR sensor is used to detect a person motion. When it detects a motion, the speaker
will sound an alert. While, IR sensor is used to detect a hand motion of a person. If a person takes out a
face mask from the box, the number displayed on the LCD display will be reduced.
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Figure 4. Face Mask Reminder Box

3. RESULTS AND DISCUSSION

3.1. Overall System Architecture

The flowchart application shown in Figure 6 starts with the face mask reminder box attached next to the
door or somewhere close to the door. A user can fill in the face mask in the box and key in the quantity of
face mask using the keypad membrane. The actual number of face masks in a box is shown in LCD display.

Face mask reminder box attached
next to the door

!
_°| Key in the quantity of face mask |
]

| A person pass through the box |

I

Voice reminder “Flease wear a face magk
before going out”™

| No. of face maimb-ox reduced |
!

Fillin the
face mask

No3

Figure 6. Flowchart of face mask reminder box application

When a person passes through the box, the PIR sensor detects a motion and sends a signal to the speaker
[4]. A voice reminder alerts the person with a warning “Please wear a face mask before going out”. If a
person takes a face mask from the box, the IR sensor senses a hand motion into the face mask box [4].
Then, the number of face masks in the box reduced. Thus, if a user fills in the face mask in the box, they
must key in the quantity and the actual number appears in the LCD display.

3.2. Result
In this part, the face mask reminder box was tested to get its functionality. The test was done in a living

room, which is near to a door. A hardware component is connected to the 20000mAH power bank that acts
as a power supply to keep the box stay active through the testing. The audio of different voice alert is stored
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in SD card in waveform audio file (WAV) format. A person passed through the box and the speaker sent
an alert with a voice reminder “Please wear a face mask before going out”. The box reminds the person to
wear a face mask before going outside to prevent exposure of virus COVID-19. Then, the person takes out
a face mask from the box and the number of face masks shown on the LCD display decreases. On the other
hand, the person refills the face mask in the box. After that, he keyed in the actual amount of face mask that
was added using the keypad. Thus, the actual number of face masks in a box appeared on the LCD display.
The result proved on this project obtained is by analyzed all the component functioning. It is proved that
face mask reminder box work systematically according to the work principle and based on the testing phase.
The face mask reminder is successfully implemented.

4. CONCLUSION

In conclusion, the capabilities of the Face Mask Reminder box provide a voice reminder as an alert or
warning for a person to wear a face mask before going outside. To reduce the problem of people who
recently forgot to wear a face mask, the box comes with a space to place a face mask up to 100pcs. The
sensors used resulted in higher accuracy to detect a person’s motion when it passed through the box and
take a face mask out of the box. The performance of the box is tested in the living room and it shows a
worthy result that can be used for a face mask reminder.
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Abstract

Apart from Covid-19, heart disease is also one of the deadliest diseases in today’s world as the number of
deaths caused by heart disease continues to grow day by day. Therefore, people need to maintain a healthy
lifestyle and do regular heart check-ups as early prevention of this disease. Traditionally, to detect heart
disease, heart condition checking is a must but this method is costly, inconvenient, and takes some time.
An alternative and a simpler method to be used as an early examination must be found to solve this problem.
The suggested method is the iridology method which will overcome this problem. Iridology is a study of
the human iris to determine any abnormalities that happened in the organ’s functions. This project presents
an implementation of computerized iridology in detecting heart disease. The system is designed with several
stages such as pre-processing, segmentation region of interest, feature extraction, and classification using
an Artificial Neural Network. Gray Level Co-Occurrence Matrix (GLCM) is used in feature extraction to
extract the features from the segmented image while the Artificial Neural Network algorithm will be used
as a classifier to create the prediction model for the system. The prediction model will be evaluated using
the 10-Fold Cross-Validation method. 50 patient data with 27 patients of a normal heart condition and
another 23 patients of abnormal heart condition is used and this data will be divided into 45 training data
(90%) and 5 testing data (10%). The training and testing accuracy obtained from this project is 80%.

Keywords: Iridology, Heart Disease, Image Processing, Artificial Neural Network, GLCM

1. INTRODUCTION

Heart disease is a state in which the heart is disrupted by any factors that contribute to the disease itself.
This disease also can be triggered by an unhealthy diet, tobacco usage, alcohol consumption, and lack of
exercise [1] and these factors make the heart organ is often being a medical problem experienced by most
humans [2]. According to World Health Organization, heart disease is one of the deadliest diseases. Some
people do not check their health sooner and figure out only when the heart problems are in a worse state.
To certain people, heart condition checking is assumed as something complicated, inconvenient, and
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requires a lot of time. Therefore, early signs of heart disease must be detected more conveniently and
cheaply [1].

Iridology is a non-invasive medical diagnosis that has gained attention in recent years as a complementary
medical approach with a growing variety of applications. Iridology will be used to classify and predict the
state of a particular organ that is representing and mapped on the human iris [3]. The goal of this study is
thus to develop a system using iridology, by creating a detection machine of heart disease to determine the
health condition [4]. This system also can be assumed as a health screening test as this system allows the
user to detect heart disease in early condition even when there have been no symptoms or signs of the
disease. If the user is detected with minor or major heart disease, they can get the full and right treatment
at the hospital.

In today’s technology, predicting heart disease using a machine learning method has been widely used and
important as its capabilities are useful to assist doctors in decision making. Although the doctor can do the
diagnosis on a patient on their own, it is a time-consuming yet difficult job to handle. Thus, by having a
computer-aided system, the doctor can make a reliable decision. Table 1 shows a similar application.

Table 1. Similar application

No | Problem Objective Technique/ | Result Reference
Algorithm

1. Many cases of diabetes are To predict Support The accuracy is Ratha Aminah
not diagnosed early because | diabetes based | Vector 85.6% by using (2019) and Adhi
it is a condition with an on iridology Machine, k | Support Vector Harmoko Saputro
undetectable initial symptom | by using iris Nearest Machine and k (2019)
and delays in the diagnosis image Neighbor Nearest Neighbor
of diabetes could lead to as a classifier.
significant injury.

2. Detecting neuronal diseases | To detect Naive Naive Bayes has F. Hernandez
such as Alzheimer’s is a neuronal Bayes produced a (2019), R. Vega
really hard procedure and disease using prediction model (2019), F. Tapia
this disease has a lower image for the system with | (2019), D. Morocho
chance to detect in the early | processing 61.96% of accurate | (2019) and W.
stage. through diagnoses. Fuertes (2019)

iridology
method

3. The heart is an organ that has | To recognize Backpropa | The success rate of | Leonardus Sandy
the most works where it heart problems | gation Backpropagation Ade Putra (2018),
pumps blood throughout the | by observation | Neural Neural Network R. Rizal Isnanto
human body, and ittendsto | of iris Network using Principal (2018) and Aris
always have complications. Component Triwiyatno (2018)

Analysis is 90%

Based on the previous research done as the table above, conclusively iridology in the medical diagnosis
system is a subject in need were determining the status health of an individual is important nowadays. It is
proven by the previous research, where the iridology method can be used to predict diseases suffered from
a patient such as heart disease, diabetes disease as well as Alzheimer's disease.
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The process begins with image acquisition, where eye images will be used to detect any potentials of heart
disease. Next, the image will undergo pre-processing where it consists of five stages, which are image
filtering, edge detection, iris localization, iris normalization, and contrast enhancement. Then, the result
from pre-processing will undergo segmentation of the region of interest (ROI) and followed by feature
extraction. The system framework is shown in Figure 1 and the processes involved in pre-processing are

shown in Figure 2.

Input Image

Image Filtering

Has Potential of Heart
Disease

Has No Potential of
Heart Disease

Edge Detection

Neural Network Algorithm

Input Layer Hidden Layer Output Layer

Iridology in Heart Disease Detection System

Pre-Processing

Iris Localization

Training Data
(45 1mages)

Testing Data
(5 images)

Artificial
Neural Network
Model

System Output

Iris Normalization

Segmentation

Contrast Enhancement WL

Feature
Extraction
using Gray
Level Co-
Occurrence

Matrix

(GLCMY)

Dataset

Figure 1. System Framework

Input image

Contrast Enhancement

Image filtering

Iris Normalization

Edge Detection

Iris Localization

Figure 2. Steps in Pre-processing
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2.1. Image Acquisition

The dataset is obtained from the Indian Institute Delhi Database (IITD Database) where it consists of 50
eye images. From 50 eye images, 27 images are normal data, where the subjects have no potentials for heart
disease and another 23 images are abnormal data, where the subjects have potentials for heart disease. Only
left eye images will be used for this project with a resolution of 320 x 210 pixels.

2.2. Image Pre-Processing

Pre-processing is the first and essential phase in this project to get more enhance the quality of the image
as well as isolate the region of interest in the eye image. Firstly, the image will undergo image filtering and
this step is done using a Gaussian Filter to get a less noisy image. Then, edge detection will be performed
by using the Canny Edge Detection method to detect edges on the eye images and locate the boundary of
an iris. The next step is to find an iris between an image's external and inner boundaries, which is called iris
localization by using the MATLAB method called Masking. Iris normalization is a process to change the
shape of the iris from the circular shape into the rectangular shape to make the process of locating the region
of interest easier. Next, to improve the contrast of the iris image in the normalized form, contrast
enhancement will be done by using Contrast Limited Adaptive Histogram Equalization (CLAHE) to resolve
low contrast and different lighting problems. Figure 2 shows the steps involve in pre-processing.

2.3. Segmentation of ROI

Region of Interest (ROI) is an area that contains features that will be used to recognize the condition of the
heart. Based on the information of iridologists, the ROI area of the heart in the iris image is in a clockwise
direction at 2 to 3.20 o’clock for the left eye. The system will take that part only as the input of this process.

2.4. Feature Extraction

The method that will be used to do the feature extraction would be the Gray-Level Co-Occurrence Matrix
(GLCM). GLCM is the extraction method for checking the texture of the image and considering its spatial
relations between pixels. GLCM works by picking up the relation between two pixels at a time, called the
reference and the neighbor pixel. The features extracted in GLCM are contrast, correlation, energy, and
homogeneity.

2.5. Classification using Artificial Neural Network

Acrtificial Neural Network will be used as a classifier in this system. In the neural network architecture, it
consists of three layers which are the input layer, hidden layer, and output layer. In this project, the data
will be divided into two categories which are training data and testing data. For training data, 90% of the
50 eye images will be used, making the training data have 45 images. As for testing data, only 10% of the
total data will be used which is equivalent to 5 images. Next, after the data has been separated, the training
process will take place where all the training data will be trained by using a multilayer neural network and
backpropagation to reduce error, get the actual weight for testing data as well as compute the value of the
training accuracy. 50 hidden neurons will be used with the ‘tansig’ and ‘logsig’ activation functions. The
parameters used in the neural network are shown in Table 2.
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Table 2. Parameter of Neural Network

Parameters
Number of Neurons 50
Maximum Epoch 1000
Learning Rate 0.1

3. RESULTS AND DISCUSSION

The neural network model uses the same number of hidden neurons and learning rate for each experiment.
3.1. Result comparison for different numbers of maximum epoch and learning rate

Table 3 shows the neural network performance with different maximum epoch and learning rates. As seen
in Table 3, the highest accuracy obtained is at 1000 maximum epoch and 0.1 value of learning rate. Hence,

this system will use these parameters to get a better prediction model.

Table 3. Network performance with different maximum epoch and learning rate

Maximum Learning Rate Classification Mean Square Percentage Error

Epoch Accuracy (%) Error (MSE) (%)

500 0.001 77.7778 0.177749 22.2222

0.01 93.3333 0.0760232 6.6667

0.1 91.1111 0.0516609 8.8889

1000 0.001 88.8889 0.1059974 11,1111

0.01 93.3333 0.0574039 6.6667

0.1 95.5556 0.0391241 4.4444

3.2. Result for testing data

Table 4 shows the result for the testing data using an Artificial Neural Network with GLCM. From Table
4, we can see only one sample has been wrongly predicted which is from sample 47.bmp. The output for
this sample has been wrongly predicted, where the system output produced the abnormal data when it is
normal data. This proves that classification using Artificial Neural Network in detecting any potentials of
heart disease is highly representative.

Table 4. Test result with GLCM

Sample Expected Output System Output Classification Result
46.bmp Normal Normal 0.2010
47.bmp Normal Abnormal 0.7914
48.bmp Abnormal Abnormal 0.9999
49.bmp Abnormal Abnormal 0.0478
50.bmp Normal Normal 0.0384

4. CONCLUSION

In this project, Artificial Neural Network have been used as a classifier to find the result of heart disease.
The backpropagation algorithm has been used as a machine learning model that has produced predictions
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from iris images. The data was divided into two which one being training data and the other one is for
testing data. 50 images were used at the training and testing phase. In the testing phase, the images have
been classified by using the proposed algorithm and produced a result regarding the heart’s condition,
whether the patient has heart abnormalities or not. The result for both training and testing data using an
Acrtificial Neural Network algorithm as a classifier is 80%. The objectives have been successfully achieved
throughout the development of this project.
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Abstract

In the beginning of 2020, the COVID-19 has cause as a global pandemic and it is been declare by the World
Health Organization (WHO) in the beginning of 2020. The number of positive COVID-19 patient
increasing and cause an early response to diagnose and prevent this rapid spread of the disease. As the
COVID-19 becoming a global pandemic, the demand on health workers and facilities is high. It is important
for the hospital to provide a system that may reduce the task burden among the health workers for
diagnostic. Therefore, it is necessary to implement an automatic detection system that can help detect
COVID-19. A model been proposed to help to detect the COVID-19. The proposed method consists of pre-
processing and feature extraction stages. The chest x-ray image will be resizing and convert into a greyscale
image in the pre-processing step. The model will be developed by using Artificial Neural Network (ANN)
classifier by using MatLab Software. To detect it, the image of chest x-ray of patient will be used as a
dataset. 63 images been used for training and another 7 images for testing. GLCM been used in feature
extraction step. This system then will help the community to detect the patient with COVID-19 by using
the patient chest CT and classify either the patient positive or negative. The highest accuracy obtained from
the system is 95.16% with the mean square error of 0.046.

Keywords: Covidl19, Chest x-ray, Image Processing, Artificial Neural Network, GLCM

1. INTRODUCTION

In the end of 2019, a new infectious disease has been discovered in China was defined as Coronavirus
disease (COVID-19) or also known as the severe acute respiratory syndrome corona virus 2 (SARS-CoV-
2) [1]. The first case of COVID-19 has been reported at Hubei, China in December, 2019. Most of the initial
cases that are recorded has an exposure to the seafood market in that city [3]. The cases started increased
in January 2020. There viruses that started to transmitted to the people in the others country when the local
China people travelled to another country. The viruses also can be transmitted from the animal to the human
(Tuncer et al., 2020). Healthy people should avoid the close contact with the infected or suspected COVID-
19’s patients. It is important to wear mask every time they going out as a precaution action. This is because
the COVID19 can be spread through the air [3]. The patient with COVID19 will also has an effect to their
lungs. To prevent this from happens, an Xray and CT scan must be done to the suspected patient [2].
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A neural network is to understand on how the neuron of the artificial working by using the dendrite as the
input to the neuron, cell body and axon as the output. There are several advantages of Artificial Neural
Network (ANN) compared to the other technique. Artificial neural networks are built of fundamental
processing units called neurons (McCulloch & Pitts, 1943) arranged according to diverse topologies. In this
project, Artificial Neural Network will be used as a classifier and Back Propagation Network will do the
classification process. The advantages of Artificial Neural Network (ANN) that ANNs could adapt and
model non-linear and sophisticated interactions, which is significant because some of the relationships
between inputs and outputs in real life are both non-linear and intricate

2. MATERIALS AND METHODS
The process begins with image acquisition, where chest x-ray images will be used to detect any potentials
of Covid-19 viruses. Next, the image will undergo pre-processing where it consists of two stages, which

are conversion to greyscale and image filtering. Then, the result from pre-processing will undergo feature
extraction using GLCM technique. The system framework is shown as in Figure 1.

COVID-19 DETECTION SYSTEM CONCEPTUAL FRAMEWORK

NEURAL NETWORK ALGORITHM

Input Chest
X-Ray Image
INPUT HIDDEN INPUT
LAYER LAYER LAYER
Artificial Neural
Training D Network model Output of Chest X-Ray

Pre-processing
+ Conversion to

grayscale
+ Filtering

Feature 2
Extraction ]7 ‘-[ Testing Data Jﬁ

Figure 1. System Framework

2.1. Image Acquisition

The dataset is obtained from Kaggle website where it consists of 70 chest x-ray images. From 70 chest x-
ray images, 35 images are normal data, where the subjects have no potentials of Covid-19 viruses and
another 35 images are abnormal data, where the subjects have potentials of Covid-19 viruses. The resolution
of the chest x-ray images are 1000 x 1000 pixels. Figure 2 shows the sample of input image.
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2.2. Image Pre-Processing

First of all, the images will undergo the conversion to greyscale. The greyscale image then will be used to
filtering to remove the noise. The images will be filtered using gaussian filtering technique with the standard
deviation of 15%. The noise will be removed, and the images will be more clear and ready to be analyzed.
Figure 3 shows the steps in pre-processing that being used for this paper.

CONTRAST HOMOGENEITY

ENERGY CORRELATION

e 0.13706 0.9814

Figure 2. Sample input Figure 3. Steps in Pre-processing Figure 4. Example value of GLCM

Gaussian filtering

2.4. Feature Extraction

Feature extraction where the processed image will be extract. There are several methods that can be used
to perform feature extraction and for this project the method that will be used is Gray-Level Co-occurrence
Matrices (GLCM) as per example given in Figure 4. GLCM is the common linear method that can be used
to do feature extraction. The result of feature extraction than will be used for classification process. The
output of GLCM is contrast, energy, homogeneity and correlation.

2.5. Classification using Artificial Neural Network

Acrtificial Neural Network will be used as a classifier in this system. In the neural network architecture, it
consists of three layers which are input layer, hidden layer and output layer. There must be connection
between those three layers. In a simple word, the input layer will take the data from the network and then
the hidden layer will receive it as a raw information and process them. The value that been obtained then
will be sent to the output layer and then will process and produced an output. In this project, the data will
be divided into two categories which are training data and testing data. For training data, 90% of the 70
chest x-ray images will be used, which makes the training data have 63 images to be trained. As for testing
data, only 10% of the total data will be used which is equivalent to 7 images. After that, the training phase
will begin, in which all of the training data will be trained using a multilayer neural network and
backpropagation to reduce error, obtain the true weight for testing data, and compute the training accuracy
value. There are 50 hidden neurons will be used with ‘tansig” and ‘logsig’ activation function. The
parameters used in the neural network is shown as in Table 1.

Table 1. Parameter of Neural Network

Parameters
Number of Neurons 50
Maximum Epoch 1000
Learning Rate 0.1
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3. RESULTS AND DISCUSSION

The neural network model uses the same number of hidden neurons and learning rate for each experiment.
3.1. Result comparison for different number of maximum epoch and learning rate

Table 2 shows the neural network performance with different maximum epoch and learning rate. As seen
in Table 2, the highest accuracy obtained is at 1000 maximum epoch and 0.1 value of learning rate. Hence,

this system will use these parameters to get a better prediction model.

Table 2. Network performance with different maximum epoch and learning rate

MAX EPOCH  INITIAL LEARNING ACCURACY RATE MEAN SQUARE PERCENTAGE ERROR (%)

RATE (%) ERROR

10 0.1 67.7419 0.219 32.2581

0.01 69.3548 0.202 30.6452

0.001 58.0645 0.375 41.9355

50 0.1 61.2903 0.193 38.7097

0.01 70.9677 0.200 29.0323

0.001 69.3548 0.210 30.6452

100 0.1 82.2581 0.128 17.7419

0.01 91.9355 0.139 8.0645

0.001 54,8387 0.241 45.1613

500 0.1 90.3226 0.073 9.6774

0.01 90.3226 0.121 9.6774

0.001 82.2581 0.180 17.7419

1000 0.1 95.1613 0.046 4.8387

0.01 93.5484 0.065 6.4516

0.001 91.9355 0.143 8.0645

4. CONCLUSION

Classification is a process of grouping the data based to the data class and the information that have been
obtained. In this project, Artificial Neural Network is used as a classifier to find the result of the heart
disease. The backpropagation algorithm will be used as a machine learning model that will produce
predictions from chest x-ray images. The data is divided into two which one is training data and the other
one is for testing data. 50 will be used at the training and testing phase. In the testing phase, the images will
be classified by using the proposed algorithm and produce a result regarding the lung’s condition, either
the patient has heart abnormalities or not. The result for both training and testing data using Artificial Neural
Network algorithm as a classifier is 80%.
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Abstract

Private Body Safety Education courseware is an educational material for students and teachers in
subject Pendidikan Jasmani dan Pendidikan Kesihatan (PJPK) Tahun 3. Currently, there were lack of
learning materials and we have identified the most students are using incorrect words in pronouncing their
private body part. Besides that, the current practice of text book learning leads to problems such as lack of
focus as students easily get bored during lessons. To solve the problems, Private Body Safety Education
courseware has been developed. The courseware consist of three lessons which are: Kenali Tubuh
Peribadi that will help the students pronouncing the correct private body parts especially during self-
learning, Sentuhan Selamat dan Tidak Selamat which teach about safe and unsafe scenario and Tips
Keselamatan that consist of safety tips during dangerous situations. These lessons have been implemented
using text, videos, audios, animations and also activities. This courseware was developed using ADDIE
Model development method and adapted four elements (linguistic, spatial, musical and bodily-kinesthetic)
from Multiple Intelligence Theory by Howard Gardner. Functionality testing was conducted to ensure the
navigation, functionality and acceptance of users. Based on the results, The Private Body Safety Education
courseware has encouraged students in learning and improved the teaching and delivering lessons in and
outside of the classroom.

Keywords: Private Body Safety education courseware, Multiple Intelligence Theory, ADDIE Model.

1. INTRODUCTION

According to research, 15,504 child sexual abuse cases in Malaysia have been recorded between 2018 until
September 2020 [1]. Based on the facts, a serious attention must be made towards educating students about
private body safety. The students must be exposed to their rights as a child, learn about safe and unsafe
situations and how to protect themselves. Therefore, Malaysian Ministry of Education started to include
private safety education lesson for Year 3 primary school students. However, the current practice of text
book were unable to attract students’ attention during lessons. Limited teaching source from textbook also
lead to inability to provide an interactive lesson for these primary school students. As for self-learning,
students often use incorrect word when pronouncing the private body parts as there was no teachers to guide
them during that period.
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Due to this, there is a need for an interactive courseware that focus on delivering private body safety
education for Year 3 primary school students. The courseware aims to help the primary student understand
body safety and learn to protect themselves from sexual abuse. It also act as teaching aid to in delivering
interesting and interactive lessons in class as the courseware combines the use of text, graphic, sound,
animation and videos in the lessons [2]. These elements will help the teachers to improve their teaching
efficiency and the class interaction compared to textbooks.

2. METHODOLOGY
2.1 Courseware Organization and Development

ADDIE Model was used to organize and develop the courseware. ADDIE Model is a technique in
instructional design that helps to arrange and standardize the development of this courseware [3]. ADDIE
stand for Analysis, Design, Development, Implementation, and Evaluation. ‘Analysis’ is a preliminary
stage before starting to develop the contents of a project [4]. During this phase, problem will be defined
and potential solutions were identified. In the ‘Design’ stage, storyboard or prototype are developed to
identify the necessary output or input in the contents. ‘Development’ is the process of creating the
instruction materials that will be included in the courseware. The ‘Implementation’ stage is the stage to
deliver the courseware which is using CD-ROM. Lastly, ‘Evaluation’ is the stage to test the courseware
using test cases. Test cases will help the developer testing the effectiveness and functionality of the
courseware Private Body Safety Education.

2.2 Application of Multiple Intelligence Theory

The Multiple Intelligence Theory established by Howard Gardner, from Harvard University, was used in
this study. There were eight elements of intelligence are included in the Multiple Intelligence Theory [6
however, the developer only use four of them for the courseware project which are: linguistic, spatial,
musical, and bodily-kinesthetic intelligence.

The application of Multiple Intelligence Theory could aid the developer in resolving issues such as a lack
of focus and an easy tendency to become bored during learning sessions, as well as a lack of learning
resources. This problem utilizes linguistic, spatial, and bodily-kinesthetic factors to aid visual learning
through the use of video, pictures, and appropriate words. Another problem that students have is that they
frequently mispronounce the term for private areas of the body. This issue was solved by using the musical
intelligence approached where by the music and sound will attract students to remember the correct words
to be used for the private body parts. The Multiple Intelligence Theory’s applicability is shown in Table 1.

Table 1. Application of Multiple Intelligence Theory

Elements  Description How/Where to Implement

Linguistic ~ Allows people to use words accurately, The courseware is using Malay language to
whether verbally or in writing style. deliver the information.

Spatial Allow creating the visual image, express the The image is used in the lesson to deliver
imagination with picture and enhance information about Kenali Tubuh Peribadi,
understanding between images and meanings.  Sentuhan Selamat dan Tidak Selamat and

Tips Keselamatan.
Musical Allow to interpret, convert, communicate and  This element will incorporate music with the

differentiate through music.

sound of text about Kenali Tubuh Peribadi,
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as well as a video song.

Bodily-
kinesthetic
control.

Allow people skilful at body movements,
performing actions and physical ability

The video that will used in the courseware
will introduce the information using body

movement. The contents of Koleksi Video.

Reference: (Amstrong, 2018)

3. RESULT AND DISCUSSION

3.1 Courseware Development and Testing

The Private Body Safety Education courseware has been developed and evaluated based on the
courseware testing. The testing is conducted by the developer and the evaluation approached is by
using the test case. The evaluations are divided into six test cases. The test cases are the home page,
lesson one: Kenali Tubuh Peribadi Diri, lesson two: Sentuhan Selamat dan Tidak Selamat, and lesson
three: Tips Keselamatan, Koleksi Video and also Aktiviti. The purpose of conducting the test case is to
evaluate the functionality of the courseware and to ensure the courseware contains no errors and make
sure the courseware will run smoothly. The result of the testing, whether pass or fail in terms of
functionality, is also derived from the test case. Figure 1 shows an example of the test case — the lesson
two: Sentuhan Selamat dan Tidak Selamat. Overall, all of the actual results were compromised with
the expected results and the testing done was described as ‘Pass’.

Table 4.5 Test case for lesson two Senmhan Selamat dan Tidak Selamat

Developer Norazian binti Ahmad
Date 3/172021
Test case description Test for the Sentuhan Selamat dan Tidak Selamat page to navigate
the user in cach clement in the content
Pre - requisite The user need to click at “Semtuhan Selamat dan Tidak Selamar™
button at menu page
No Activity Expected Results Actual Results Pass/Fail
1 Navigate to Sentuhan It should display the
Selamat dan Tak Selamat | button of home, exit
page of the courseware and Senfuhan Selamat Expected Pass
and Tidak Selamat.
Click on Sentuhan It will navigate into
Selamat button Sentuhan selamat
page include Expected Pass
animation, picture,
text and sound
3 Click on Sentuhan Tidak It will navigate into
Selamat button Sentuhan Tidak
Selamat page include Expected Pass
animation, picture,
text and sound
4 Click on Home button It will navigate into
menu page Expected Pass
5 Click on Kembali button It will navigate into
Sentuhan Selamat dan Expected Pass
Tidak Selamat page
6 | Click on X button It will navigate into
exit (Keluar) page Expected Pass

Figure 1. Test Case for Lesson Two: Sentuhan Selamat dan Tidak Selamat
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In whole, the elements of Multiple Intelligence enhance the improvement in delivering the contents of the
courseware. The Multiple Intelligence approaches give an impact on learning which reach all of the students
and encourages them to be able to think about the subjects from various perspectives, enhancing their
understanding of the subject. Furthermore, the functionality evaluation is based on the developer’s testing,
which is designed to demonstrate the courseware’s functionality. The test case is to test the functionality
and the result of testing appear at the end of the test. It will tells either it is a failure or a success courseware.
Overall, the functionality of the Private Body Safety Education courseware meets all of the objectives. This
ensures that the courseware can have a positive impact on the learning and efficiency of teachers and
students.

4. CONCLUSION

In conclusion, Private Body Safety Education courseware has been successfully developed using ADDIE
Model development method and adapted four elements of intelligence (linguistics, spatial, musical and
bodily-kinesthetic) from Multiple Intelligence Theory. However, due to time limits and the conditions of
the Covid-19 pandemic, the courseware has several limitations during the development process. For better
outcomes and future development, the courseware should be improved to include additional animation,
sound, and quizzes. On the other hand, real testing with a group of target users should be carried out in
order to obtain accurate results.
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Abstract

Cattle breeding is a common occupation and familiar to farmers and ranchers in peninsular Malaysia. The
rate of increase and decrease in the number of cattle livestock population every year is not much different
and the number always remains high. The population can be seen through the actual data collected by the
Ministry of Agriculture and Food Industries (MAFI) which was shared in open data at the Malaysian
Administrative Modernisation and Management Planning Unit (MAMPU). By using the data, estimation
of the cattle livestock population for the next year can be implemented. For this project, numerical methods
were used to estimate the data on the number of cattle livestock population in peninsular Malaysia. Among
the numerical methods used are Least Square method and Runge-Kutta method. Both of these methods
were used to estimate the data and were compared by analysing the method's error to determine which
method is the best. Based on this study, it was found that the Cubic Least Square method is the best method
because it has high accuracy. Subsequently, the total of cattle livestock population in peninsular Malaysia
for year 2020 until 2025 could be estimated using the best method. Hence, the Cubic Least Square method
is one of the other methods that can be used by any organization, especially the Ministry of Agriculture and
Food Industry (MAFI) for the purpose of estimating data in the following year.

Keywords: Population; Numerical methods; Least Square method; Runge-Kutta method; Estimation
1. INTRODUCTION

Numerical methods are among the methods in mathematical modelling that are often used to solve any
computation problems easily and accurately [1]. The Least Square method is widely used in data processing
and error estimation. The mathematical method has become an important technique for estimating
parameters, processing data, evaluating regression and fitting experimental data, and also has become a
criterion tool for statistical inference. The application of complex rules in measurement data analysis is
usually based on the Least Square principle such as using matrix form to solve the final approximation and
increase its precision [2, 3]. In numerical analysis, the Runge-Kutta methods are a family of implicit and
explicit iterative methods, this method used in temporal discretization for the approximate solutions of
ordinary differential equations [4, 5]. This method is fewer computational requirements and has high
accuracy. Besides, it is one of the most widely used and most successful of all one-step formulas.
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Moreover, cattle are one of the animals that are in great demand not only in Malaysia but also in foreign
countries because they are livestock animals that provide many benefits and uses to everyone in daily life
especially food sources. In Peninsular Malaysia, many cattle were raised and the production of this livestock
such as milk and meat were sold throughout Malaysia and abroad as well. Based on the data collected, the
number of cattle livestock population in Peninsular Malaysia for each year was inconsistent and it comes
in large numbers. However, the amount was still sufficient to meet the current needs of the population and
always remains high. But in this case, it was a little difficult to calculate an accurate data estimation for a
particular year. Therefore, the numerical methods would be applied in this project as an alternative method
to estimate the data easily and accurately [6]. In this paper, the research was conducted to estimate the
number of cattle livestock population by using Least Square method and Runge-Kutta method.
Furthermore, the total relative error was analyzed to determine the most accurate method. Then, that method
used to predict the number of cattle livestock population in year 2020 until 2025.

2. METHODOLOGY

Least Square method and Runge-Kutta method were applied to estimate the data of cattle livestock
population in Peninsular Malaysia from year 2007 to 2019 that obtained from the open data at The
Malaysian Administrative Modernisation and Management Planning Unit (MAMPU) [6]. The relative error
was computed and analyzed to identify the most accurate method. The method was then use to predict the
number of cattle livestock population in Peninsular Malaysia from year 2020 to 2025.

2.1 Least Square Method

Least Square method is a form of mathematical regression analysis used to determine the line of best fit for
a set of data, providing a visual demonstration of the relationship between the data points. The general

function for Least Square method is f (x)=a,+a, X+....+a,Xx", where, f isanapproximate function,
a,,4,,..., a, are the coefficient of variable, n is number of data point and X is an actual value. The

coefficients of a,, a, ,...., @, were calculated in the normal equation in matrix in the form Ax = b, [2]. This
paper was presented the linear, quadratic and cubic least square methods.

2.2 Runge-Kutta Method

Runge-Kutta method can be used to construct high order accurate numerical method by functions self
without needing the high order derivatives of functions. The Runge-Kutta method used are the Classical
Second-Order Runge-Kutta (RK2) method and Classical Fourth-Order Runge-Kutta (RK4) method [4]. The
derivative equation for Runge-Kutta method was defined from trend line scatter charts in Microsoft Excel.
Then, the equation to the first-order differential equation with the initial condition is define in (1) and the
general Classical Second-Order Runge-Kutta (RK2) method and Classical Fourth-Order Runge-Kutta
(RK4) are presented in (2) and (3), [4];

% ~ (x,y)=76.494¢" —35888x 18760, Y(1)=772323, for X, <X<X,, 1)
X
The RK2 formula: y;,, = y; +%(Kl +K,) )
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The RK4 formula: vy, , =v, +%(K1 +2K, + 2K, +K,) ©))

2.3 Error Analysis

Error calculations are necessary to test, evaluate and analyze the imprecision and inaccuracy of a particular
method. Therefore, in this paper, the error for each method would be calculated by using Relative Error
formula.

Relative Error — Actual Value — Estimation Value (4)

Actual Value

3. RESULTS AND DISCUSSION
3.1. Estimations Results

Based on the implementation of Least Square method and Runge-Kutta method, the result for estimation
values was arranged in the table below.

Table 1: Estimation Results of Least Square Method and Runge-Kutta Method.
Estimation Value

Year Actual Value Least Square Method Runge-Kutta Method
Linear Quadratic Cubic Classical Second-Order  Classical Fourth-Order

2007 772323 786273.3407 794105.6814 792422.8159 753215.915 753203.166
2008 779877 769387.1813 773303.3517 773303.3517 734055.926 734030.428
2009 786317 752501.0220 753213.0530 754130.9795 714996.021 714957.774
2010 761796 735614.8626 733834.7853 735058.6874 696189.188 696138.192
2011 691049 718728.7033 715168.5485 716239.4627 677788.415 677724.670
2012 663563 701842.5440 697214.3427 697826.2936 659946.690 659870.196
2013 667869 684956.3846 679972.1679 679972.1678 642817.001 642727.758
2014 662818 668070.2253 663442.0240 662830.0729 626552.336 626450.344
2015 661005 651184.0659 647623.9111 646552.9967 611305.683 611190.942
2016 654602 634297.9066 632517.8292 631293.9271 597230.030 597102.540
2017 621223 617411.7473 618123.7783 617205.8516 584478.365 584338.126
2018 589113 600525.5879  604441.7584 604441.7582 573203.676 573050.688
2019 592878 583639.4286  591471.7693 593154.6345 563558.951 563393.214

Table 1 shows the actual values for the number of cattle livestock population from 2007 to 2019 along with
the estimation results for the Least Square method and Runge-Kutta method. The values for Linear,
Quadratic and Cubic are very close to each other, similar to the values for RK2 and RK4. However, the
value for Cubic is very close to the actual value.

3.2. Analysis of Error

The error was computed for each method, then, the total of relative error was collected as in Table 3.2. The
errors were analyzed to identify the best method which has the lowest of total relative error.

41



el SBN: 978-967- 25920- 0- 6

Table 2: Total of Relative Error

Total of Relative Error

Method Ré:rartc:\:e 0.8 0.67561947.677412605
Linear 0.327103333 g 06
Least Square Quadratic 0.307478164 = 04 0.327103338.307478164
Cubic 0.307136034 S 02 0307136034
Classical Second- 0.675619470 oo
Runge-Kutta Classi?gltjle:'(;urth- Linear  Quadratic  Cubic RK2 RK4
0.677412605 Method

Order

Figure 1: Total of Relative Error Between Least Square
Method and Runge-Kutta Method.

Table 2 and figure 1 were presented the total of relative error for both methods, it was found the Cubic
Least Square method obtained the least error. Hence, this method was defining as the best method and it
will be used to predict the number of cattle livestock population in Peninsular Malaysia from 2020 to 2025.

3.3. Prediction The Number of Cattle Livestock Population

The number of cattle livestock population in Peninsular Malaysia for year 2020 to 2025 was predicted by
using the Cubic Least Square method.

Table 3: Prediction of Cattle Livestock Population for Year 2020 to 2025.

Year Prediction of Cattle Livestock Population Number
2020 583497.4686 ~ 583497
2021 575623.2478 ~ 575623
2022 569684.9600 ~ 569685
2023 565835.5931 ~ 565836
2024 564228.1348 ~ 564228
2025 565015.5729 ~ 565016

Table 3 shows the number of cattle livestock populations that has been predicted and found that it declining.
The prediction data obtained can give an additional information to The Malaysian Administrative
Modernisation and Management Planning Unit (MAMPU) in taking the action to ensure the number of
cattle livestock population is sufficient and meet the demands and needs this country.

4. CONCLUSION

The number of cattle livestock population can be estimated by using numerical methods as the Least Square
method and Runge-Kutta method. Based on the error analysis, the best method is Cubic Least Square
method. Thus, the number of cattle livestock population in Peninsular Malaysia from year 2020 to 2025
could be predicted by using Cubic Least Square method easily and accurately.
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Abstract

Nowadays, optimization is becoming an interest in many areas since most of the people are relying on the
technology such as Internet of Things (1oT). Optimization problems can be classified into two which are
constrained and unconstrained. Optimization problems can be solved by any iterative method such as
Newton’s, Steepest Descent and Conjugate Gradient (CG) methods. In this research, a modified CG
method, LAMR is chosen and tested under different line searches to solve the unconstrained optimization
problems. Based on the previous study, LAMR method has a good performance compared to some other
CG methods. This method is tested with ten sets of test functions using MATLAB software. Different
variables with four initial points are chosen randomly for testing. The iteration number and CPU time are
recorded for numerical analysis. The data are evaluated to determine the best line search for LAMR method.
As a conclusion, the LAMR method using strong Wolfe line search is the best as it requires lesser iteration
number and CPU time to converge to its solution points.

Keywords: LAMR method, conjugate gradient method, strong Wolfe line search, exact line search

1. INTRODUCTION

Optimization is used to maximize or minimize some mathematical functions that often representing a range
of choice available in certain situation. Optimization are divided into two types which are constrained and
unconstrained optimization problems. The general unconstrained optimization problem is defined as:

min f (x
min f ()
where, f:R" — R is continuously differentiable and R" is denotes an n-dimensional Euclidean space while

x e R" is a decision variable and a constraint set. This problem can be solved by any iterative method such
as Steepest Descent (SD), Newton’s, Quasi-Newton (QN) and conjugate gradient (CG) methods. This
iterative method is written as:
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Xeq =X +ad, k=12..

Noted that x, is the current iteration point, ¢, >0is the step size and d, is assume to be direction search

at each iteration that plays importance role in solving the unconstrained optimization problems. Line search
is needed in order to compute the ¢, of the iterative method. The line searches are divided into exact and

inexact line searches. There are few types of inexact line searches such as strong Wolfe, Armijo and
Goldstein. The d, for CG method is

d, =—g, + £.d,, where g, is known as gradient.

The conjugate gradient method is one of the most popular methods for solving large-scale unconstrained
optimization problems. These CG methods can be classified into classical, modified, hybrid, parametric
and spectral. There are various well-known CG methods by earlier researchers such as Hestenes and Steifel
[1], Fletcher and Reeves [2] and Dai and Yuan [3]. Nowadays, there are many improvement that have been
made by the researchers including Rivaie et al. [4] who proposed RMIL method,

RMIL g; (gk _gk—l)
k 2 :
s

This particular method has been widely used by current researchers such as Zull et al. [5-7], Ibrahim et al.
[8], Sulaiman et al. [9] and Koorapetse et al. [10].

2. METHODOLOGY

This paper is focusing on the LAMR method from Zull et al. [7] which is formulated as:

o
O (0 — Oy)
LAMR __ ‘ ”dkl ” ‘ -
LAVR _
I, 1||

6o/ A

d2—g

This method is tested under three different line searches which are exact, strong Wolfe and Armijo line
searches. The algorithm from Rivaie et al. [4] is used to calculate the numerical result. Ten test functions
with four random initial points and different ranges of variables are chosen for testing purpose are listed in
Table 1.

Table 1. Test functions

No | Test Functions Variables Initial Points

1 Extended Freudenstein & Roth | 2,4,10,100,500 | (4,4), (8,8), (14,14), (22,22)
2 | Extended Rosenbrock 2,4,10,100,500 | (4,4), (8,8), (18,18), (33,33)
3 | White & Holst 2,4,10,100,500 | (2,2), (4,4), (9,9), (11,11)

4 Perturbed Quadratic 2,4,10,100,500 | (2,2), (8,8), (14,14), (22,22)
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5 | Extended DENSCHNB 2,4,10,100,500 | (4,4), (12,12), (18,18), (24,24)
6 | Diagonal 4 2,4,10,100,500 | (4,4), (6.6), (15,15), (30,30)
7 |Raydan1 2,4,10 (3,3), (30,30), (33,33), (40,40)
8 | Dixon and Price 2,10 (8,8), (12,12), (16,16), (20,20)
9 | Zel 2 (4,4), (9,9), (16,16), (20,20)
10 | Six Hump 2 (4,4), (12,12), (20,20), (24,24)

3. RESULTS AND DISCUSSION

The performance of the LAMR method in terms of iteration numbers and CPU time can be analyzed by
referring to the performance profile by Dolan and More [11]. Based on the Figure 1 and Figure 2, the
effectiveness and robustness of LAMR method with each line search can be interpreted easily. As stated by
Aini et al. [12], the left side of the graph shows the efficiency of the method while the right side of the
graph shows the robustness of the method.

U; Nl

Strong Wolfe Line Search —— Strong Wolfe Line Search
Exact Line Search Exact Line Search
024 Armijo Line Search 024 Armijo Line Search

00+ T T T T T T T T 0.0+
] N - 1 z s 03 7
a0 8 e 8t at o ot o 88 e? & e a? et 8 e 8

Figure 1. Performance profile based on iteration Figure 2. Performance profile based on CPU time
number

The efficiency of a line search can be verified through its convergence rate. Both figures clearly show that
strong Wolfe line search is the fastest method because it requires lesser time to reach its solution points.
Based on Figure 1, LAMR with exact line search has better number of iterations compared to Armijo line
search. However, LAMR with Armijo line search is better in term of CPU time compared to exact line
search. LAMR with strong Wolfe line search is the most robust method as it is at the top of the graph of the
right side. It means that LAMR method with strong Wolfe line search is able to solve all the test problems
while Armijo and exact line searches are able to solve 97% and 93% respectively.

4. CONCLUSION
As a conclusion, LAMR method under strong Wolfe line search is the fastest method in order to converge
to the solution points compared to the exact and Armijo line searches. In both figures, the strong Wolfe line

search shows that it has the highest convergence rate by having the least number of iterations and CPU
time. Thus, this method can be hybridized with another CG method for future research.
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Abstract

In recent times, a new type of heat transfer equipment equipped with superior effect has been requested
by many industries to boost the multidisciplinary growth of miniaturization technology, for instance
microelectromechanical system (MEMS), nanoelectromechanical system (NEMS) and nanotechnology. A
major effort to develop the advanced fluid and the concept of microchannel cooling technology has been
carried out. The development of the advanced fluid has led to the invention of nanofluid that helps the
equipment to transfer heat as well as increase the thermal conductivity of fluid. Nanofluid comprises tiny
volumetric amounts of nanometer-sized particles, namely nanoparticles. Nanoparticles are highly useful
in heat transfer applications due to their convective properties and thermal conductivity performance over
the base fluid. Therefore, this study aims to focus on the convective heat transfer of MHD stagnation
point flow in ferrofluid over a flat plate. Formulation of the mathematical models includes the
transformation of non-linear partial differential equations to ordinary differential equations by using the
appropriate similarity transformation variables. The resulting ordinary differential equations are then
solved by using the Runge-Kutta-Fehlberg Fourth-Fifth method encoded in Maple software. The
behaviour of fluid flow and heat transfer are discussed over solid volume fraction parameter. The results
have shown that the velocity profile increases due to increasing magnetic parameter and decreases due to
volume fraction parameter.

Keywords: MHD, stagnation point flow, ferrofluid, nanoparticles, flat plate

1. INTRODUCTION

Fluid will help the equipment to transfer heat and prevent the equipment from overheating (cooling
system) when the thermal conductivity of the fluid increases. A poor heat transfer process has been
reported when the fluids such as water and oil are used. Therefore, numerous theoretical and experimental
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studies on heat transfer enhancement to improve the cooling capabilities as well as thermal conductivity
have been conducted. Magnetite (FesO4) water-based nanofluid is termed as ferrofluid. Ferrofluid is a
material that acts like a magnetic solid and also liquid. It is made up of tiny nanometer-sized particles of
coated magnetite that are dispersed in the liquid. Ferrofluid is strongly and permanently magnetized in the
presence of a magnetic field. It consists of a stable colloidal dispersion of subdomain magnetic particles
in a base fluid (water, oil, ethylene glycol, etc.) due to the thermal Brownian motion of suspended
particles [2]. The features and benefits of ferrofluid have attracted many researchers to investigate the
fluid interaction [3-5].

Motivated by the above-mentioned literature, this study aims to examine the MHD stagnation point flow
of ferrofluid over a flat plate. The Newtonian heating condition is also considered where the heat transfer
from the surface is taken to be proportional to the local surface temperature.

2. PROBLEM FORMULATION

A steady incompressible ferrofluid on a stagnation point over a flat plate with an ambient temperature, T,
is considered. It is assumed that the free stream velocity, U,, = bx where b and x represent the constant
and uniform magnetic field of strength, B, is applied in the positive y-direction normal to the flat plate.
The governing equations as well as its related boundary conditions can be expressed as follows:

du N v 0 )
ox 0y

ou N ou U AU N 0%u Boz(x)( U.) )
“ox ”ay ~ Ve Ty T dy? ? Pnf U= Ve @

OT T knp 0°T 1 aq,

u—+v—= - 3
%5y T Pl 092 (o,),, Oy ®

oT
u=v=0,@=—hST at y=0 4

U->UywT—>Ty, as y >

where u and v are the velocity components along the x and y directions, respectively. Further, T is the
ferrofluid temperature in the boundary layer, o is the electrical conductivity, h, is the heat transfer
coefficient, (pCp)nf is the heat capacity of ferrofluid, p,,f is the ferrofluid density, v, ¢ is the kinematic

viscosity of ferrofluid, a, is the thermal diffusivity of ferrofluid and u,f is the dynamic viscosity of
ferrofluid. They can be expressed in terms of the properties of base fluid, ferroparticles and solid volume
fraction ¢ as follows:

:unf knf 'uf
Vg =—— P =L = P)pr +dps gy =——F~— bnf = 7735
nf Pnf nf f s Ynf .an(C )nf nf (1-— ¢)2.5
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kng ks +2ke —2¢(kp — k)

(pcp)nf =(1- ¢)(pcp)f + (;b(pcp)s »E = k, + Zkf + ¢(kf _ ks)

()

Note that ks, ks and ks are the thermal conductivity of ferrofluid, base fluid and ferroparticles,
respectively. The following similarity transformation variables are introduced

b 2 1 _
/2 o
n= <—> y, = (bvy) Pxf(m), 6= (6)
Uf Too
By applying equations (5) and (6) and the radiative heat flux g, = —%%, the governing equations (1)
to (4) are transformed to the following ordinary differential equations (ODES)
1 "nr " 12 I
P "+ "= +1-ME" -1 =0 (7)
(1= @3] (1 - @) + ¢ 2]
Pr
Kns
ks 4Ny
(1+ )9”+Prf9’ = (8)
(-9 +0 v Cp)s] 3
(pcp)f
f(0)=0,f(0) =0,6"(0) = —y(1 + 6(0))
f') -1, 6m->0asy—->ow €))

where M = GBOZ(x)/bpnf is the magnetic parameter, Pr = v¢(pC,)s/ks is the Prandtl number, y =

1/ w3
hg (2—") % s the conjugate parameter and Np = 4,fn:k‘j° is the radiation parameter.

3. RESULTS AND DISCUSSION

The resulting ODEs (7) to (9) are then solved using the Runge-Kutta-Fehlberg Fourth-Fifth method
encoded in Maple software. The obtained results are first validated through comparison where the present
values of 6(0) and —6'(0) are compared with Mohamed et al. [6] for various values of
Pr. It is evident from Table 1 that the comparison values are in good agreement.

Table 1. Comparison Values of 6(0) and —0'(0) for Various Values of Pr

Mohamed et al. [6] Present results
Pr 0(0) —6'(0) 0(0) —0'(0)
5 1.2753 2.2753 1.2726 2.2726
7 0.9001 1.9001 0.9000 1.9000
10 0.6565 1.6565 0.6565 1.6565

Reference: Mohamed et al. [6]
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From Figure 1, the graph shows that the velocity profile f'(n) decreases and the temperature profile 8(n)
increases with increasing solid volume fraction ¢. This is because increasing the volume fraction of
nanoparticles has increased the thermal conductivity and viscosity of the nanofluid, thereby decreased the
velocity. Meanwhile, the increasing temperature profile is due to an increase in the volume of magnetite
nanoparticles where the increase of ferrofluid’s thermal conductivity has resulted from the added
magnetite nanoparticles to the water-based fluid.

[
h

6=0,0001,001,01,02

8(n)

057 9=10,0.001,0.01,0.1, 02

7 T r r T 0 T T T
0 1 2 3 4 o 1 2 3 4
Figure 1. Velocity Profile and Temperature Profile for Increasing of Volume Fraction ¢ for Pr = 6.2,
M=Ng=1land y =0.5

4. CONCLUSION

This study has discussed the stagnation point flow of magnetite ferrofluid over a flat plate with
Newtonian heating. It was found that the velocity is decreased while the temperature is increased due to
increasing solid volume fraction parameter.
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Abstract

The COVID-19 pandemic has impact many sectors in Malaysia including education. Early literature has
documented negative impacts of pandemics on students’ psychological well-being. Ministry of Health has
made initial preparations for stress management skills by providing a module for Program Healthy Minds
to Handling Stress among school students to identify signs and symptoms of stress, anxiety and
depression that can used by school teachers. The Ministry of Education also take part in this issue by
providing stress management module in syllabus for the subject of Pendidikan Kesihatan on topic of
Mental, Emotional and Social Health. However, current practice of learning this topic is less interactive as
teacher relies on textbook and the time constraint allocated for the subject is only for one hour. The aim of
this project is to develop Stress Management Courseware (SMC) for student in primary school targeted
for the ages ten (10) to twelve (12) years old. The ADDIE model was implemented as an instructional
design model and persuasive design strategy has been implemented to support the user interface of SMC.
There are four (4) topics in this courseware such as stress introduction, symptoms of stress, tips to
overcome the stress and the techniques to reduce stress. All topics are presented in interactive ways
combining text, images, videos, animation and sound. There are five (5) fun quizzes provided in SMC
including two (2) types of multiple choice questions, two (2) of drag and drop puzzle quizzes and a
crossword puzzle. This courseware has been tested by developer in term of its functionalities. In the
future, it is hope that this courseware can improve stress management skills among the student and the
usage of this courseware can be extended to other group of users including the worker.

Keywords: Courseware, Stress Management, ADDIE model, Persuasive Design Strategy

1. INTRODUCTION

Stress is a feeling of emotional or physical tension. It can come from any event or thought that makes you
feel frustrated, angry, or nervous. According to the National Health and Morbidity Survey in 2019 [1],
nearly half a million Malaysians experience symptoms of depression and 424,000 children were found to
have mental health problems in Malaysia. It was estimated that 9.25 percent of them are those whoagel0
tol5 years old. There are many factors that contribute to mental health problems such as peer problem,
conduct problem, emotional problem and hyperactive problem [1]. Ministry of Health has made initial
preparations to improve stress management skills among students by providing a module for Program
Healthy Minds to handle stress [2]. This program helps to identify signs and symptoms of stress, anxiety
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and depression that can be used by the school teachers as a measurement to handle stress among students.
On the other hand, Ministry of Education also takes part with this issue by introducing the stress
management module in syllabus of subject Pendidikan Kesihatan on topic of ‘Mental, Emotional and
Social Health’. Taking the inspiration of this issue, this project aims to develop the stress management
courseware (SMC) for those aged ten to twelve years old of primary school students. The objectives of
this project consist of identifying the current learning approach used by the teacher for stress management
among primary school students, to design and develop the courseware for stress management and to
evaluate the functionalities of the courseware. The SMC courseware was developed by implementing
multimedia elements and adapting the seven of persuasive design principles for its interface design.

2. METHODOLOGY

This project consists of seven phases where the ADDIE model was implemented as an instructional
design model and seven principles of persuasive design strategies [3] have been implemented to support
the user interface design of SMC. The project starts with the initial study phase and followed by phases of
analysis, design, development, implementation and evaluation from ADDIE model and lastly the
reporting phase. During the initial study, an interview session has been conducted with teachers who have
experienced in teaching related subject. Requirements for developing the courseware later was captured
and analyzed to assist the development of the courseware. In designing and development phase, seven
persuasive design principles have been implemented to guide to exploits cognitive biases to guide and
influence the user behavior. There are reduction, tunneling, tailoring, personalization, self-monitoring,
rehearsal and simulation [3]. In the implementation phase, the courseware was published as a standalone
application and evaluated based upon its functionalities. The functionalities were tested based on normal,
alternative and exception scenario. Figure 1 shows the design model of the courseware content.

Stress Management Courseware

Source || Persuasive Design | | ADDIE Model Content
Strategy |
| | —
Multimedia 7 Persuasive 5 phases of | Overview | ‘ Lesson |
Elements — Design Principles ADDIE Model

. - Topik 1- Apa
Text, image., —i Reduction Itu Stres?
animation,
audio & video - |
Topik 2:
Simptom

Development Stres?

Implementation Topik 3: Tips
Mengurangkan
Stres?

Topik 4: Teknik
[— Self- Mengurangkan
monitoring Stres?

Figure 1. Design model for SMC
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3. FINDING AND DISCUSSION

Based on persuasive design strategy, the first principle which is reduction means the system should
reduce the complex behavior into simple tasks helps user to perform the target behavior[3]. Example
implementation in SMC can be seen in the home page where user can understand the button “Masuk” as
there is animation on the button that redirect user to click on the button to enter the courseware and in the
menu page where user has freedom to choose any topics from the menu choices. Figure 2 and Figure 3
show the home page and menu page of SMC.

iz, = ‘Mﬂ

Figure 2. Screenshot of Home page in SMC Figure 3. Screenshot of Menu page in SMC

Tunneling refer to the system that can guide users in the attitude change process by means for action that
brings them closer to the target behavior[3]. For example implementation in SMC, user can get the
information regarding the techniques of handling stress and practice by themselves from the video
provided in the courseware (see Figure 4). In tailoring principle, the system should provide information
for its user group[3]. As for the SMC, the whole contents are associated with the primary schools students
aged ten to twelve years old, thus the interface design are tailored with their preferences. The next
principle which is rehearsal refers to the system which can provide for rehearsing a target behavior [3]. In
the SMC, after user reviewing the information, the users can test their understanding by answering the
guestions in Quiz page. Personalization offer personalized content and services for its users [3]. This can
be seen in SMC when the related buttons are used to associate with the content and flow of the
information. Repetitive and similar buttons such as Home, Next, Previous, Cancel and Exit button are
implemented in SMC so user can understand and follow the instruction clearly. Self-monitoring refer to
the system that allow users to track their performance or status[3]. For example, in the Quiz page, user is
required to complete the question and can view the result. Lastly, simulation refers to the system that
provide for observing the link between the cause and effect with regard to users’ behavior [3]. In SMC,
icon happy and sad smiley will appear based on the result from the questions.

> AaXxX 3 | ‘ | | 5 | KUIZ 5 : TEKS SILANG m X
( TIPS 5: Lakukan Senaman KAT4

E Melintang
Bersenam dapat meningkatkan pengeluaran hormon endorfin, |
OTOT dan STRES. -
Antara jenis boleh adalah BERJALAN — 1
atau BERSENAM ROBIK. £ =
Dengan bersenam juga anda dapat mengamalkan GAYA HIDUP -
SIHAT. PP .
5 / P' 1. Cantoh kesan stres
»* ‘ seperti___ ' 4
‘ & Tidur yang terlalu banyak

dikenali sebagai

P

Figure 4. Screenshot of Video content in SMC Figure 5. Screenshot of Quiz page in SMC
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SMC courseware has been evaluated by the tester to validate its functionalities. Example test case for
Quiz page can be seen in Table 1. Majority of the functionalities get the positive feedbacks. Some
functions required improvement.

Table 1. Test Case for Quiz page

Date 5/1/2021

Test Case description Testing for the quiz for each an element in the content page

Pre-requisite The user needs to click on “Kuiz: Topik 1 -Topik 4 button at the menu page

No Activity Expected Result Actual Results Result

1 | Click on Kuiz 1 button | It will navigate into activity selected page | Kuiz 1 page is displayed Pass

2 | Click on Kuiz 2 button | It will navigate into activity selected page Kuiz 2 page is displayed Pass

3 | Click on Kuiz 3 button | It will navigate into activity selected page Kuiz 3 page is displayed Pass

4 | Click on Kuiz 4 button | It will navigate into activity selected page | Kuiz 4 page is displayed Pass

5 | Click on Kuiz 5 button | It will navigate into activity selected page Kuiz 5 page is displayed Pass

6 | Click on Home button | It will navigate into main menu page Main menu page is Pass

displayed

7 | Click on Kembali It will navigate into Topik 4 page Topik 4 page is displayed | Pass
button for each aktiviti

8 | Click on X button It will navigate into Keluar page Keluar page is displayed Pass

4. CONCLUSION

As a conclusion, the current learning approach in primary school has been enhanced and improved
through the development of this courseware. SMC has been developed with applying all multimedia
elements such as graphic, text, video, audio and animation. SMC offers interactive platform for students
to learn and understand on stress management topics. Persuasive design strategy has been implemented in
SMC supporting seven of its principles. These principles assist on predicting the user acceptance towards
the courseware. Future enhancement of this research may consider on the evaluation in terms of usability
of the courseware.
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Abstract

Hospital conditions are synonym as a busy environment where there are many patients that nurses should
need to give attention to. The busy schedule makes the nurses not aware to refill the items in the treatment
cupboard. Besides, the items in the treatment cupboards are always out of stock when nurses need to use
them and have to find the items first. This situation will delay the treatment time and the patients will wait
for a long time for the nurses to prepare the equipment that needs for the procedure. In the meantime,
research conducted by Katya, shown that nursing workload lead to harm for patient including rate of fall and
medication error [4]. In addition, nursing workload also reduce the quality of care for patient [3]. Our
project has been named 102TX has been invented to solve this problem. 102TX stand for Internet of Thing
in Treatment Cupboard. 102TX is using sensors to detect the quantity of theitems such as syringes, needles,
and other clinical items in the treatment cupboard. 102TX also used the internet of things (IOT) to transmit
the information via the cloud using BLYNK apps that help display itemsthat are out of stock from the
treatment cupboard. 102TX acts as a reminder for the nurses by the action oflight-emitting diode (LED) light
will blink and display items that are out of stock in the form of the liquid crystal display (LCD) at the
cupboard door and transmitted data to mobile phone and computer at nurse counter. Therefore, the
innovation that we were created can help nurses to become more aware before the items in the treatment
room are out of stock. In addition, this will facilitate the work of nurses while havinga systematic and
manageable system in the hospital. The cost for the development of the product is RM 100.

Keywords: 102TX, LED light, LCD, items

1. INTRODUCTION

102TX (pronounce as 10 Double TX) is a special type of product with the ability to detect items through
sensors. The software that we use to conduct this project is Arduino and BLYNK. Arduino usage is for
coding and BLYNK's purpose isto send the notification to mobile phone and computer. Hardware items
that we use are LCD, LED, nodeMCU ESP8266, breadboard, and IR sensor. LCD function is to visualize
the notification when the item is running out of stock while LED will blink if the item is near out of stock.
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Next, a breadboard is usedto connect all the wire through it and an IR sensor will detect the number of
items in the box. I02TX continues to connect to the IOT cloud and transmit data to the cloud. Using the
BLYNK application allows users to visualize data (humber of items) and provide notifications when the
items such as syringes are running out. In addition, the LED will blink and the cupboard will display the
current items using the LCD when the items are near to run out. The main objective of the project is to help
nurses and other health careproviders to solve problems in keeping track of items in the treatment room.
With the help of this product, nurses will notice if the items ran out in the treatment cupboard as the
BLYNK application will send a notification to them via mobile phone and computer.

2. PROBLEM STATEMENTS

The problem that influenced us to design this innovation called 102TX is because when we went to the
hospital for practical, the problem that we face is items in the treatment room were always out of stock. The
nurses were not alerted to refill the items as they have a busy schedule, especially during this pandemic
COVID 19. The case rises day by day, making the nurses must deal with hectic days and difficult to be aware
of this condition without any reminder. The items that are always out of stock during this pandemic are
usually personal protective equipment (PPE). When this condition happens then we have to delay the
treatment and make the patient wait for a long time to finish the procedure. During the practical, we have
one case where we have to delay the procedure because the alcohol swab in the treatment room is out of
stock. So, we make the patient wait for us to find the items in other wards to perform the procedure. This is
where we get an idea to develop this kind of innovation. The target group of this product is the nurses and
other health care providers. The creation of this product will also influence the hospital management
system and further improve the quality of services of nurses and other healthcare providers. Besides, it also
can improve nurse's work and provide better services to the patients. Therefore, this innovation can help in
reminding the nurses to be more alert in refilling the items in the treatment room before they are out of
stock.

2.1. Explanation about the product

The IR sensor usage depends on how many types of items to detect. For example, we use 3 IR sensors to
detect three different types of items such as syringes, needles, and alcohol swabs. When one of the items
runs out as an example of syringes runs out, the BLYNK application will send a notification that the syringe
runs out. In addition, the LED will blink and the LCD, mobile phone and computer will display an ascending
count to calculate the time of the absence of the item. We have come out with this idea using this kind of
components inspired by [1].

3. RESULTS AND DISCUSSION

3.1. Benefits of the product and commercial price

The significance of the product is for nurses and other health care providers especially during this hectic
condition which is pandemic to COVID 19. This product will make it easier for nurses to be more alert to the
items available in the treatment room. Therefore, the case for refilling items that are out of stock will not
be disrupted and not delayed any more. This will make the procedure for the patient can be done quickly
and do not hesitate. The estimated price for commercialization is about RM 100 for each product. This
estimated commercial price is based on the capital price we have used for us to prepare this product. Even
the product is under prototype but the quality to be commercial is highly recommended as the product can be
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This is how our final project looks like. Last but not least, this innovation is really helpful to prevent
from nurses being unaware of the items that run out of stock due to I02TX act as a reminder for nurses.
Therefore, we hope that this product will be commercialized to provide benefits for health care
institutions.
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Abstract

The name of the project is GTNLARM21. Based on the name, it is a combination of Glyceryl Trinitrate
(GTN) medication and alarm technologies. GTN is a common medication used to relieve pain from a heart
attack. The project employed some technologies that consist of ESP32 TTGO Microcontroller, buzzer,
resistor, jumper wires, breadboard, LED, HC-05 Bluetooth module, and LILYGO®TTGO T-Watch-2020
ESP32. These technologies will be set up on GTN bottles and will deliver a beep sound when it detects a
spike of the heartbeat (more than 100 beats per minute) which indicates a heart attack to be happening. This
product is a combination of the latest technologies has the ability in reducing the mortality and morbidity
rate resulted from heart disease. This product targets people who are on GTN medication, especially elderly
or disable patients with a history of heart attacks where they must always bring their GTN medication no
matter where they are going because heart attacks can happen anytime and anywhere. Failure to consume
the GTN in time and correctly will cause a patient to become unconscious and can lead to serious
complications including death. The main purpose of this project is to provide early precaution of heart
attack as the beeping alarm would alert the user or person nearby and immediately help the user to take the
medication. This action could decrease the risks of the user getting a cardiac arrest or sudden death.
Therefore, the GTNLARMZ21 is considered as one of the solutions that could prevent the incident from
occurring. The cost of our project is in the range of RM350.

Keywords: GTNLARM21, Glyceryl Trinitrate, heart attack, ESP32 TTGO Microcontroller,
LILYGO®TTGO T-Watch-2020 ESP32

1. INTRODUCTION

According to the World Health Organization (WHO), In 2016 an estimated 17.9 million people died from
Chronic Vascular Disease (CVD) which represents 31% of all global deaths with 85% caused by heart
attack and stroke. This shows that a heart attack is very dangerous due to its unexpected occurrences where
the coronary arteries were blocked by the plaque and eventually ruptured cause the lumen of the coronary
arteries to become fully occluded resulting to poor blood supply to the affected myocardium (heart muscle).
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At this stage, the patient will then develop a severe pain as the myocardium would suffer from ischemia
and necrosis of the surrounding tissues (death tissues) [3].

Glyceryl Trinitrate or GTN is the common medication that helps to relieve pain from a heart attack. If the
GTN is taken late or not taken at all during a heart attack, the patient will potentially develop a cardiac
arrest and if left untreated would contribute to death. The GTNLARMZ21 is a product that helps patient
receives medication faster and timely as it produces an alarm (beeping sound) that could detect a patient’s
abnormal heart rate (more than 100 beats per minute) when link with the smartwatch. The smartwatch will
then be able to detect the abnormal heart rate and send a signal to the sensor located at the bottom of the
GTN cap bottle allowing it to beep. This alarm will then alert the patient or the people nearby of the
reminder to consume the GTN tablet. This product significantly impacts medical health industry as it has
the potential to improve patients’ heart conditions and their quality of life.

2. PROBLEM STATEMENT

WHO (2021) stated that many people died due to chronic vascular disease (CVD). One of the common
Chronic Vascular Disease is heart attack. One of the treatments or management of heart attack is by taking
Glyceryl Trinitrate (GTN). However, when a heart attack happens, the patient may be in a very painful and
panic situation which can cause slow action for the patient which may collapse without even getting the
needed medication. Thus, the team is called to design the product called GTNLARM21 that could provide
early precaution when a heart attack is about to happen that can alert the patient and people nearby at that
time. This product is a combination of the latest technologies which has the ability to reduce the mortality
and morbidity rate resulting from heart disease. This product targets people who rely on GTN medication,
especially elderly or disable patients with a history of heart attacks.

2.1. ABOUT THE PRODUCT

This product consists of a combination of Glyceryl Trinitrate (GTN) and an alarm with the purpose of
alerting people when heart attack strikes. The alarm connected to the smartwatch by Bluetooth and
whenever the smartwatch would detect an abnormal heart rate which trigger, the GTN bottle to sound an
alarm. Failure to consume the GTN will cause a patient to be unconscious and could seriously lead to
complications including death. Elderly or disabled persons with a history of heart attack might have the
possibility to delay or forget to take their GTN medication hence increase the risks. Therefore,
GTNLARMZ21 is designed to alert the patient and those nearby, be more resilient with time to take the GTN
tablet.

The technologies used in this product are ESP32 TTGO Microcontroller, buzzer, resistor, jumper wires,
breadboard, LED, HC-05 Bluetooth module, and LILYGO®TTGO T-Watch-2020 ESP32 [1] Firstly, a
patient is required to acquire the LILYGO smartwatch ready (need to set up the smartwatch and GTN bottle
to make sure they are connected). The smartwatch will detect the abnormal heart rate (more than 100 beats
per minute) and send a signal to the sensor located at the bottom of the GTN cap bottle to beep.
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Figure 1.1
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Figure 1.9
3. RESULTS AND DISCUSSION
3.1. Benefits of the product and commercial prize

The benefit of our product is to alert those who are diagnosed with a heart attack. With the product serves
as important reminder, the patient will be able to consume the GTN medication right away thus preventing
a heart attack. This can avoid any harm to themselves such as an incident of dying on the scene immediately.
We do not know whether if we call the ambulance, they will arrive right away. Sometimes it will take more
time because of other factors such as traffic jams or something else. Therefore, our group created this state-
of-the-art innovation aptly name as GTNLARM21. The cost for the development of this product is about
RM 350 which includes the cost of total items or components in GTNLARM21, the cost of electrics, and
the cost for commercial purposes. The proposed commercialized price is RM45 per item and the price is
subject to change and require careful consideration in many aspects.
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3.2. Component in GTNLARMZ21 and the costs

-LED - Jumper Wire - Resistor RM 10.10
- Buzzer - Breadboard

Bluetooth Module RM 14.00
Smartwatch RM 191.60

(LILYGO®TTGO T-Watch-2020 ESP32)

Total Cost RM 281.60

4. CONCLUSION

In conclusion, with GTNLARM21, we can provide early precautions to the patient with a heart attack so
they can consume their medication on time. Other than that, people around the patient also will be alert if
anything happens to the patient, such as unconscious or collapses on the spot. Moreover, we hope that this
product can save many lives.
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Abstract

Capcutt refers to a medicine cutter at the cap of the medication bottle. The Capcutt has been designed to
split a medication into tablets or pills as easily as possible and without needing another device because
this cutter is placed in the cap of the medication bottle. For example, if the pill cutter is missing or used
by another person, the nurse must use a sharp object to cut the medicine such as a knife. This action can
lead to injury. To avoid this accident from happening, we get inspired to upgrade the pill cutter into
Capcutt, which is the cutter attached to the cap of the medication bottle. Basically, at the hospital, the
nurse will use a device called a pill-cutter to cut the tablet or pills to provide a lower dose to the patient as
prescribed by the doctor. The pill cutter will be placed on a flat surface. A medication which is a pill or
tablet will be put between the guides. Then, the nurses will bring the bladed section filly down to divide
the medication. The fingers should stay away from the blade all the time as a precaution. The pill-cutter
consists of a VV-shaped pill positioner, blade at the right of center, and usually a compartment in which to
store the unused part. Usually, nurses and people can buy the pill cutter at the pharmacy. Patients that
have to consume a lower dose of the medicine or have to crush the pill will buy this pill cutter at the
pharmacy because the hospital did not provide the cutter to the patient. So, the Capcutt is very important
to the nurses and patients to cut the pill appropriately without using another device.

Keywords: Capcutt, pill-cutter, medication

1. INTRODUCTION

Capcutt or also knows as medication cutter is a great product that will be useful and essential for all
health care providers especially nurses and also bring benefits to the patient. This is because they will cut
the medication in tablets and pills easily without using another device such as a pill cutter. Furthermore,
the purpose of this innovation is to lower the incidence of missing pill cutters in the ward as based on our
experience during practical in hospital, the pill cutter always went missing.
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2. PROBLEM STATEMENTS

This innovation, Capcultt, is produced because of some weaknesses of the current pill cutter. Based on our
experience in the hospital, there is a limited number of pill cutters in the ward, and it is always missing
because the nurses will use the pill cutter to cut the medications, and sometimes, they have forgotten
where they put the cutter after used. It is because the current pill cutter is a mobile and can be carried
everywhere by the nurses and is not placed at the medication bottle, this always can lead to missing
places. So, it is quite hard for other nurses on the next shift to do their duty if the pill cutter is missing.
Besides, other nurses have to buy another pill cutter at the pharmacy repeatedly if the pill cutter keeps
missing. If a student nurse is having a practice in a hospital, they also have to buy their pill cutter to make
their practice easily without borrowing the cutter from the staff nurses. So, the Capcutt is one of the
innovations that can solve this problem. Furthermore, our Capcutt was designed as an individual cutter
that was placed in the individual medication bottle which serves as another function that is the prevention
of cross-transmission of the infection.

2.1. Explanation about the product

The Capcutt component will be placed in the cap of the medication bottle. The items that we used in the
Capcutt product are stainless steel blade, hot glue, acrylic sheet, acrylic sheet cutter, and lid of a plastic
container. The Capcutt will be placed in the cap of the medication bottle which will be covered with
another cap or lid that will be attached with a stainless-steel blade to act as a cutter of medication. The
acrylic sheet will be used as a V-shaped pill positioner before we cut the medication with a stainless-steel
blade. The acrylic sheet will be cut by the acrylic sheet cutter to make a V-shaped. So, this innovation will
be helpful to all health care providers to cut the medication easily and can prevent from cross-
transmission of infection because it is an individual cutter that placed in an individual medication bottle.
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3. RESULTS AND DISCUSSION
3.1. Benefits of the product and commercial price

This Capcutt is extremely crucial for all the health care providers especially nurses and also to the patient.
The main benefit of this innovation is the cutter of the tablet and pills medication will not be missing
because it was placed in the cap of the medication bottle. The nurses that have to give medication to the
patient in the ward during their shift did not have to find another device to cut the medication and can cut
the medication easily. This innovation also is a safe product to use for all nurses and patients. In the
making of this product, we calculated the amounts of component's price are around RM30. While the
estimated price for commercialization is about RM10. The component’s price for one Capcutt will be low
than RM30 if we buy bundle of component instead of component for one Capcutt. Thus, we can
commercialize the Capcutt only for RM10 per Capcutt. This commercial price is very affordable, and this
product is highly suggested to all health care providers especially nurses.

3.2. Components in Capcutt

Figure 1: Medication bottle Figure 2: Stainless steel blade Figure 3: Lid of plastic container

Figure 4: Hot Glue Figure 5: Acrylic sheet Figure 6: Acrylic sheet cutter
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4. CONCLUSION

In conclusion, by creating this innovation, we can lower the incidence of missing pill cutters in the ward
as the product Capcutt will be placed in the cap of the medication bottle and also make it easier for the
patient to use it. The capcutt also can be reusable which is the empty medication bottle can be used for
others medication. Moreover, we hope that this product will bring benefits to healthcare providers
especially nurses.
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Abstract

In this study, Dijkstra’s algorithm has been redesigned to handle the case in which most of the parameters
of a network are uncertain and given in terms of interval-valued bipolar neutrosophic numbers (IVBNN).
The proposed algorithm gives the shortest path length using the score function from the source node to
the destination node and each of the arc lengths is attributed to an IVBNN. Moreover, for the validation of
the proposed algorithm, a numerical example has been offered.

Keywords: Dijkstra’s algorithm, neutrosophic set, shortest path problem

1. INTRODUCTION

The shortest path problem (SPP) is one of the most fundamental combinatorial problems that appear in
various disciplines such as road networks, transportation, scheduling problems, and other application.
One of the well-known algorithms in solving SPP is Dijkstra’s algorithm. The main objective of the SPP
is to find the minimum length between any pair of vertices. In a classical SPP, the distance of the edge
between different nodes of a network is assumed to be certain. However, when the information about the
path is undetermined, uncertain, and unreliable, the neutrosophic concept has been implemented and
obtained the solution for the neutrosophic shortest path problem (NSPP) in the literature.

To do best with our knowledge, few research papers deal with SPP in neutrosophic environments such as
solving SPP in a single-valued neutrosophic set (SVNS) [1], interval-valued neutrosophic set (IVNS) [2],
and bipolar-valued neutrosophic set (BVNS) [3]. Till now, there are only a few journals that use interval-
valued bipolar neutrosophic set (IVBNS) in their studies such as IVBNS and their application in pattern
recognition [4], interval-valued bipolar fuzzy weighted neutrosophic sets and their application [5], and
computing minimum spanning tree in the interval-valued bipolar neutrosophic environment [6].
Therefore, it is important to establish an interval-valued bipolar neutrosophic version of Dijkstra’s
algorithm for the neutrosophic shortest path problem (NSPP). The novelty of our work arises from the
fact that, while there has been some work on the use of Dijkstra’s algorithm in the neutrosophic set, none
of the existing work has provided a theoretical study on IVBNN Dijkstra’s algorithm.
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Therefore, the objectives of the study are to propose a new version of Dijkstra’s algorithm for solving the
SPP where the edge weights are characterized by IVBNN. Moreover, this study intends to find the
optimum route for solving network problems by using Dijkstra’s algorithm with IVBNN. To handle the
IVBN-SPP, two considerations should be taken. The first one is determining the sum of two edges and the
other one is how to compare the lengths of two different pathways, as each edge’s length is represented
by neutrosophic numbers.

2. PROPOSED METHODOLOGY

Step 1: Assume di = ([0,0],[1,1],[1,1],[~1,—1],[0,0],[0,0]) and assign the first vertex / source vertex as the
permanent label (d; = ([0,0],[1,1],[1,1],[—1,-1],[0,0],[0,0]),-). Making a vertex permanent means that it
has been included in shortest path.

Step 2: Seti=1.

Step 3: Check the value of j from i, if the minimum occurs for more values of j from i go to step 4.
Otherwise, skip step 4 and go through step 5.

Step 4: Use the following score function [6] to get j for which dij minimum.

1
S{a) = E[:‘}{'+?}f’+ |-+ -+ 1 —F 4+ 1 —Fy -1+ 1+ T I I} — F — F})

Step 5: Determine the temporary neutrosophic label [u; @ di,i] for each node j that can be arrived from i,
provided j is not permanently labeled.

Step 6: If node j is previously labeled as [u; , k] through another node K, and if S[ui @ dj;,i] < S(uj)
change [u;j, k] with [u; Ddi;,i].

Step 7: If all the vertices are permanently labeled, the algorithm terminates. Otherwise, choose the label
[ur ,s] with the shortest distance (ur) from the list of temporary labels. Set i = r and repeat Step 3.

Step 8: Determine the shortest path between vertex 1 and the destination vertex j by tracing backward
through the network using the label’s information.

3. ILLUSTRATIVE EXAMPLE

Table 1: Details of edge information in terms of IVBNN

Edges End vertices Weight of The Edges
E, \AZ ([0.6,0.8],[0.5,0.7],[0.4,0.6],[-0.2,-0.1],[-0.3,-0.2],[-0.4,-0.3])
E, V,V, ([0.2,0.4],[0.3,0.6],[0.4,0.8],[-0.3,-0.2],[-0.6,-0.4],[-0.4,0.3])
E, V,Vs ([0.4,05],[0.2,0.4],[0.3,0.7],[-0.4,-0.3],[-0.6,-0.5] [ -0.8,—0.7])
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E, ViV, ([0.,0.3],[0.3,0.4],[0.5,0.7],[-0.5,-0.4] [ -0.6,-0.3],[-0.6,-0.5])
Es A ([0.3,0.6],[0.2,0.4],[0.5,0.6],[-0.3,-0.1],[-0.4,-0.3],[-0.7,-0.5])
Es ViVs ([0.3,0.4],[0.2,0.4],[0.4,0.6] [ -0.4,-0.3],[-0.7,-0.6],[-0.8,0.7])
E; A ([0.2,0.3],[0.3,0.5],[0.1,0.3],[-0.5,-0.4],[0.4,-0.2],[-0.7,-0.6])
E, A% ([0.5,0.6],[0.6,0.8],[0.3,0.4],[-0.5,-0.4],[-0.6,-0.5],[-0.9,-0.7])
E, ViV, ([0.3,0.4],[0.2,0.5],[0.1,0.2],[-0.4,-0.3],[-0.6,-0.4],[-0.8,-0.6])

Figure 1: Interval-valued bipolar neutrosophic network graph

Step 1: Assign the permanent label <[0,0],[L1],[L1],[—L —1],[0,0],[0,0]> to vertex 1 (source vertex).
Vertex Weight Status
1 ([0.01 L1 [12][-2.-1] [0.0] [0.0], ) P

Step 2: Set i =1. Assume d, =([0,0],[1,1],[1.1],[-1~1],[0,0],[0,0],—), then the value of
d;;j=2,3,4,5,6 can be obtained as follows:

Step 3: Compute the temporary label for each vertex j=2,3 that incident from i=1. (Vertex 2 and vertex
3 are incident from (the last permanently labeled) vertex 1). Then, the value of az and 6I3 as follows:

4, ~(4, ®4,)

([0.6,0.8],[0.5,0.7],[0.4,0.6],[-0.2,-0.1],[-0.3,-0.2] [ -0.4,-0.3])
d, =(d, ®d,,)
(

0.3,0.4],[0.2,05],[0.1,0.2],[-0.4,-0.3],[-0.6,-0.4],[-0.8,~0.6])
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Since minimum occurs corresponding to vertex 1, thus, the list of labeled vertices (temporary and

permanent) becomes:

Vertices Weight Status
1 ([o.0] [14].[11],[-2.-1],[0.0] [0.0].-) P
2 ([0.6,0.8],[0.5,0.7],[0.4,0.6],[-0.2,-0.1],[-0.3,-0.2],[-0.4,-0.3].1) T
3 ([0.3,0.4],[0.2,0.5],[0.1,0.2] [-0.4,0.3],[-0.6,0.4],[-0.8,-0.6],1) T

Step 4: To compare the weight for each vertex (among temporary labels), calculate the score function:
< [0.6,0.8],[0.5,0.7],[0.4,0.6], > 1( 06+08+1-05+1-07+1-04+1-0.6+1+
21 [ =

" 12((-02)+1+(-0.1)—(-0.3)—(-0.2) —(-0.4) —(-0.3)

-0.2,-0.1],[-0.3,-0.2],[-0.4,-0.3]
=0.5083

< [0.3,0.4],[0.2,0.5],[0.1,0.2], > 1 03+04+1-0.2+1-05+1-0.1+1-0.2+1+ ]
31 =

[-0.4,-0.3],[0.6,-0.4],[-0.8,~0.6]
=0.6167

Step 5: Since the weight of S,; <S;, , thus, the status of vertex 2 is changed to permanent.

12((-0.4)+1+(-0.3)—(-0.6)— (-0.4) - (-0.8) - (-0.6)

Step 6 and 7: If all vertices are permanently labeled, the algorithm terminates. Otherwise, repeat Step 3.
Table 2 shows the required shortest path from the source vertex, V1 to the destination vertex, Ve.

Table 2. IVBN-SPP Dijkstra’s algorithm

d. The shortest
é path from
5 vertex 1to "
>

vertex

2 ([0.6,0.8],[0.5,0.7],[0.4,0.6],[-0.2,-0.1],[-0.3,-0.2],[-0.4,-0.3]) 1-2
3 ([0.3,0.4],[0.2,05],[0.1,0.2],[-0.4,-0.3],[-0.6,-0.4],[-0.8,-0.6]) 1-3
4 ([0.68,0.88],[0.15,0.42],[0.16,0.64],[-0.06,-0.02],[-0.72,-0.52],[-0.64,—0.51]) 1->2-4
5 ([0.65,0.76],[0.12,0.4],[0.03,0.08],[-0.2,-0.12],[-0.84,~0.7],[-0.98,0.88]) 15355
6 | ([0.744,0.916],[0.045,0.21],[0.016,0.192],[-0.03,-0.008],[ -0.832,-0.616] ,[-0.892,~0.804]) | 1—>2—>4—>6

5. CONCLUSION

The use of IVBNN as weights in Dijkstra’s algorithm expresses more precision and reliability than the
existing algorithm. This study will be very helpful to the new researchers to propose novel concepts to
solve the shortest path problem. Based on this present study, new algorithms and frameworks will be
designed to find the shortest path for a given network under various types of sets environments.
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Abstract

Modified Value Added Intellectual Capital Calculator or MVVAIC calculator calculates the efficiency level
of firms' resources. The MVAIC model is the modified model of VAIC. It is based on the assumption that
both, intellectual capital and physical capital, are a function of production and mathematically computed as
MVAIC = ICE + CEE. Intellectual capital efficiency (ICE) is the sum of human capital efficiency (HCE),
structural capital efficiency (SCE), and relational capital efficiency (RCE), which are proxies for
intellectual capital, and capital employed efficiency (CEE) represents physical capital. To use this
calculator, three steps are to be considered; step 1 is the input level by keying in operating profit (OP),
employee costs (EC), depreciation (D), and amortization (A) to generate value-added (VA) via this
equation: VA = OP + EC + D + A and total assets (CE), step 2 is the output level whereby the calculator
will generate efficiency scores of HCE through HCE = VA/HC, SCE through SCE = VA — HC/VA, RCE
through Relational Capital/VA, and CEE through CEE = VA/CE and finally in step 3, the calculator will
compute the value of MVAIC by combining the total value of all the efficiency (HCE, SCE, RCE, and
CEE). This paper has two objectives, to illustrate the use of the calculator and to discuss the contribution
of the calculator. The MVVAIC calculator is an innovative product because it is unique, easy to operate, user-
friendly, and can be used anywhere and anytime without hassle. The MVAIC calculator will assist and
guide company managers and decision-makers to effectively allocate company resources. The novelty of
this calculator is primarily created for calculating intangible assets; this is the first handy calculator to
measure intangible that will be a valuable tool for the companies in the Knowledge-Based Economy.

Keywords: Intangible Asset, Firm's Financial Performance, MVAIC Calculator, Knowledge-Based
Economy, Intellectual Capital.

1. INTRODUCTION

Business nowadays has been more complex than before. The world becomes distinctive each second, so
does the business condition. Previously, in the old economy, the effectiveness of developing economy
depended on the employments of traditional production factors like land, labour, capital, and entrepreneur
in making a value-added to the well-being [1]. Traditional accounting strategies look backward into the
past and measure physical assets only. However, in the twenty-first century, new techniques in value
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creation have contemplated intangible assets (intellectual capital) for a thriving competitive market [3].
Though intellectual capital is connected to a company's significant value-added and growth, intellectual
capital is not easy to identify, capture, and report in financial statements. This is primarily due to the content
analysis used to extract the information manually from the firms' annual reports.

Moreover, Malaysia is adopting specific accounting standards such as Malaysian Financial Reporting
Standard 138 (MFRS 138). The particular act states that the MFRS 138 on intangible assets prohibits the
recognition of internally generated assets in financial statements, such as goodwill, customer-related, and
technology-related. This means that the identification and measurement of the intellectual capital of
intangible assets do not conform to traditional accounting practices [7]. Since the importance of intellectual
capital is undeniable [9], thus this paper is introducing a web-based application product named MVAIC
calculator to compute intellectual capital. This paper has two purposes: one is to explain the purpose of
calculators. The other is to discuss the contribution of calculators to calculating the level of resource
efficiency of enterprises. The rest of this article is divided into methodology, discussion, and conclusion.

2. MATERIALS AND METHODS

Below is the data for Maybank from 2015-2020; the banking sector has been chosen as a study sample
because it is categorized in the knowledge-intensive sectors, and most of the studies on intellectual capital
are related closely to the banking industry [1]. In calculating the intellectual capital, there are several steps
to be followed: Step 1 is to establish the Value Added (VA). VA is derived from the equation: VA = OP +
EC + D + A, where OP is operating profit, EC is employee costs, D is depreciation, and A is amortization.
In step 2, the calculator will generate efficiency scores of HCE, RCE, SCE, and CEE. Finally, in step 3, the
calculator will compute the value of MVVAIC by combining the total value of all the efficiency (HCE, SCE,
RCE, and CEE).

3. RESULTS AND DISCUSSION

To use the calculator, three simple steps are taken. Step 1 requires data extraction from the firm's annual
report, such as operating profit, employee costs, depreciation, amortization, and total assets. To illustrate
the use of the MVAIC calculator, data from the audited annual report of Maybank from 2015-2020 is
employed as follows:

Table 1: Items for intangible assets calculation from Maybank annual report.

YEAR OoP EC D A VA

2015 9,151,548,000 5,765,147,000 374,649,000 222,665,000 15,514,009,000
2016 8,844,450,000 5,638,874,000 379,135,000 254,089,000 15,116,548,000
2017 10,098,096,000 6,128,012,000 418,917,000 245,360,000 16,890,385,000
2018 10,901,346,000 6,449,524,000 400,991,000 220,814,000 17,972,675,000
2019 11,013,880,000 6,625,037,000 297,231,000 247,363,000 18,183,511,000
2020 8,656,956,000 6,563,189,000 311,984,000 283,348,000 15,815,477,000

Source: www.maybank.com.my/annual-report

The data from step 1 will be used to calculate the efficiency and total MVAIC values. Each of the data
has to be keyed in into the calculator to generate step 2 and step 3 values as below.
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Step 2: calculate the efficiency level

Table 2: Items for efficiency level calculation.

YEAR HCE SCE RCE CEE
2015 3.570 0.720 0.039 5.829
2016 3.530 0.717 0.035 5.824
2017 3.605 0.723 0.030 6.410
2018 3.639 0.725 0.030 7.201
2019 3.631 0.725 0.033 7.785
2020 3.163 0.684 0.024 7.167

Step 3: Calculate the total MVVAIC of Maybank from 2015-2020

Table 3: Items for MVVAIC calculation.

YEAR HCE SCE RCE CEE Total
MVAIC
2015 3.570 0.720 0.039 5.829 10.158
2016 3.530 0.717 0.035 5.824 10.106
2017 3.605 0.723 0.030 6.410 10.768
2018 3.639 0.725 0.030 7.201 11.596
2019 3.631 0.725 0.033 7.785 12.173
2020 3.163 0.684 0.024 7.167 11.037

The MVAIC results above showing the Maybank's efficiency level from investment in HCE, RCE, SCE,
and CEE is at upwards movement from 2015-2019. However, a decreasing trend in 2020. This might be
due to the pandemic across the globe; thus, the economies have been hit hard and fast by COVID-19. The
table above concluded that Maybank's CEE is at the highest level then followed by HCE. Practically, a
higher return on CEE signposts more efficient companies as it is one of the components of the intellectual
capital model that combines capital productivity [6]. Since Maybank is the performing bank in Malaysia,
hence this is also theoretically supporting the finding.

4. CONCLUSION

In conclusion, the MVVAIC calculator contributes to measuring intellectual capital for all the firms from all
over the sectors and industries. It has benefits that are unique, handy, user-friendly, and reliable tools for
calculating intangible assets that can be used anywhere and anytime without hassle. Since this calculator is

easy to use; thus it is encouraging in intangible asset disclosure and helps in the country's knowledge-based
economy and economic growth.
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Abstract

Moringa Oleifera Bark - Silicone Biocomposite, commercially introduced and copyrighted as MOBSiIl, is
a biocomposite material by reinforcing moringa oleifera bark fibres with silicone rubber. To this day, the
development of silicone rubber that reinforced with Moringa Oleifera (MO) bark is still lack. MO bark
contains medical properties which can give benefit to the development of silicone composite. Therefore,
reinforcing MO Bark fibres could potentially embed all these superior qualities into silicone rubber. The
fabrication of MOBSiIl samples includes harvesting MO bark to produce fibres. Various compositions of
fibre were mixed with Ecoflex 00-30 silicone matrix, moulded and cured accordingly. The early stage
includes quantifying the mechanical properties of MOBSIl to suit cushioning applications. Preliminary
results prove that the MOB fibre — silicone reinforcement has improved the modulus of elasticity. This
newly developed biocomposite a.k.a green material supports the United Nation Sustainable Development
Goals (UN-SDG Number 13 and 9) as this new biomaterial could contribute towards sustaining climate; as
well as innovative invention towards industrial applications. In terms of sustainable supply, the plant
belongs to the Moringaceae family, has drought-tolerant properties as it can grow in Ethiopia, Pacific
Islands including Malaysia. Therefore, the research and development of Moringa Oleifera Bark - Silicone
Biocomposite (MOBSIl) has great potential and could be a significant contribution to Malaysian economy.

Keywords: Moringa Oleifera, Silicone rubber, Biocomposite, Mechanical properties, Cushioning
Application.

1. INTRODUCTION

Silicone rubber is a soft substance with hyperelastic characteristics that belongs to the elastomer group. Its
structure is made up of an “inorganic” repeating unit by oxygen (O) and silicon (Si) atoms[1]. Due to their
soft characteristics, it is used in the development of soft robotic and custom wearable assistive devices[2].
However, silicone rubber has weak intermolecular interactions among polymer chains, resulting in poor
mechanical strength. Thus, it usually can be improved by reinforced with some filler[3][4]. The
development of silicone composites has become attention for many applications, for instance, LED
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encapsulants[5], sensor and actuator[6], and insulation[7]. Composite materials made from natural,
renewable sources have attracted a lot of attention in recent years, due to growing awareness and push for
environmentally sustainable technologies [8]. Besides, due to easy availability and renewability, natural
fibre can be used as an alternative resource for synthetic fibre as a reinforcing material. Jute, hemp, sisal,
kenaf, coir, banana, bamboo, sugarcane, and flax, have superior mechanical characteristics and are less
expensive than man-made fibres. Furthermore, natural fibres also can reduce energy consumption, less
health risk and are nonabrasive to the equipment, and non-irritation material to the skin[9]. However,
research incorporating natural fibre into silicone rubber are still less in number.

Thus, this study introduced moringa oleifera plant, also known as ‘Miracle Tree’. In conjunction to improve
the mechanical strength of the silicone rubber, the bark of the tree was used as the reinforcing material for
the silicone rubber. Nevertheless, there is no such evidence reported in reinforcing moringa oleifera
bark(MOB) into silicone rubber and being tested under the uniaxial tensile test. Based on the literature,
MOB contains alkaloids (moringine and moringinine) and minerals as it can provide medicinal
advantages[10]. According to Zaffer et al.[11], MOB can act as a potential treatment for different infections
caused by microbes as it can break down microorganisms or bacteria. Besides, George et al [12] also
reported that the bark of moringa oleifera can act as a sorbent agent for the contaminated water which can
remove the presence of metal ions such as lead, nickel and zinc. Despite its unique properties, limited study
has reported on reinforcing the MOB into silicone rubber.

Therefore, this study aims to assess the mechanical properties of Moringa oleifera barks — silicone
biocomposite under uniaxial tensile test and, quantify its mechanical constants via hyperelastic constitutive
model; Neo Hookean model. This research collaborates with GV Medhini Sdn Bhd, which aims towards
producing and commercialising industrial-grade cushioning products. This could contribute to the national
agenda, namely Shared Prosperity Vision 2030 (WKB KEGA-4).

2. MATERIALS AND METHODS
2.1. Material preparation and specimen fabricating

Moringa oleifera stems were retrieved at Kota Kemuning, Selangor, Malaysia. This study used EcoFlex 00-
30 Platinum Cure Silicone rubber from Castmech as the matrix. The barks were peeled off from moringa
oleifera stem and cleaned with tap water to eliminate any contaminants before being dried for 24 hours at
100 °C using a drying oven. To transform the bark into powder, it was crushed into small chip particles
with a crusher machine and milled at 270 rpm for 30 seconds four times in a planetary mono mill and sieved
at 150 um in size. There Owt%, 4wt%, 8wt%, 10wt%, 12wt% and 16wt% of MO bark fibre content
compositions were fabricated in this study. The fibre was mixed with silicone rubber matrix in a cup and
the mixture was stirred using a wooden stick. The mixture was poured and cured for 4 hours at room
temperature.

2.2 Uniaxial Tensile Test
Tensile tests were performed using an Instron 3382 97 universal testing machine (Norwood, MA, USA) in

accordance with ASTM D412. The specimen was subjected to a uniaxial load at a rate of 500 mm/min until
a failure state was reached.
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2.3 Determining the Hyperelastic Material Constant

The composites in this study were presumed as hyperelastic material, since they possessed soft
characteristics, and extremely elastic which acted like rubbery materials. Due to this, the stress-stretch
relation has adapted via hyperelastic constitutive model to illustrate their deformation behaviour. The
equation below represents the Neo Hookean model in terms of stress-stretch relation. The material constant
of composite is determined through these mathematical equations using Solver Tool in Microsoft Excel.

op=2C)(A-3)
A=¢e+1

@)
(2)

where, o is the engineering stress (MPa), C; is material constant (MPa), A is stretch, and ¢ is Strain (m/m).

3. RESULTS AND DISCUSSION

11 1 Table 1. Material constant for pure silicone and
7 0] T moringa oleifera barks — silicone biocomposite
e o Weightage Material Maximum
S 07 - - : 7 o (%) constant, C; Stretch, 1
£ 061 Rona -2 (MPa)
"8’, 0> 1 LT T g OWt% 0 0.03619 11.07+£1.08
sl s - - - - dut% 4 0.03738 | 11.99 £ 0.83
2 ol 8Wt%
S 0244 -~ —— 12Wi% 8 0.04096 10.93+0.84
“oo1 ¢ — - — 16wi% 12 0.04846 10.14 £ 0.75
v 1 3 5 Stretc'h, P 1 13 16 0.05880 8.01 0.62

Figure 1. Average tensile propoerties of pure silicone and
moringa oleifera barks — silicone biocomposite

The stress-strain curves of MOBSIl biocomposite were observed to deviate distinctly compared to pure
silicone as seen in Figure 1. Pure silicone rubber (Owt%) exhibits a highly nonlinear elastic curve with the
largest stretch value of 11.07. Pure silicone rubber demonstrated a significant rate of stretch with only a
little stress load, allowing it to elongate more than the MOBSiIl specimen. In comparison to the MOBSIl
specimen, the curve trend of pure silicone specimens tends to bend in a concave tendency during 0.1MPa
to 0.6MPa stress load. Besides, the nonlinearity of the trend curve in Figure 1 has decreased gradually as
MOB fibre content increases. This can be explained because the presence of MOB fibre have resistance in
deformation when the load is applied, which similar with previous studies [13], [14]. This is due to the
silicone rubber with MOB fibre added has a higher resistance to deformation when the stress load was
applied. Table 1 shows that the material constant obtained from the equation 1 and 2 were rises in parallel
with the increment of MOB fibre content. The material constant defines the resistance of the material to the
elastic deformation under stress. It may be inferred that the 16wt% of MOB fibre content in silicone rubber,
has better resistance to the stress load as it has the highest value of material constant, C1 which is
0.0588MPa. This proved that the reinforcement of MOB fibre has improved the mechanical strength of
silicone rubber.
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4. POTENTIAL APPLICATION OF PRODUCT

Due to its improved elasticity and excellent cushioning effect, moringa oleifera bark - silicone biocomposite
(MOBSIl) may be utilised in applications that need low load, such as shoe insoles. Besides, MOBSil also
possessed lightweight and anti-slip properties which can be used as innovative grip material like racket grip
and anti-slip mat. Other potential applications are drink coaster and cool grip silicone pot holder. These
products may be vast in the current market, however producing these cushioning products using MOBSiIl,
is more environmentally friendly and support sustainable life.

5. CONCLUSION

A novel type of silicone biocomposite material has been produced using natural fibre (moringa oleifera
barks) as the reinforcement filler to support environmental and sustainability development. MOBSIl has
improved the mechanical properties of silicone rubber based on the stress-stretch curve that behave less
nonlinear compared to pure silicone. This study supports the United Nations Sustainable Development
Goals (UN-SDG Number 13 and 9) and Shared Prosperity Vision 2030 (WKB KEGA-4). This will promote
other researcher to develop material using bio-based material as reinforcement material instead of using
synthetic fibre. Synthetic fibres like glass fibres, carbon fibres, Kevlar and nylon are not safe to the
environment which can lead to climate change due to the carbon dioxide(CO2) emission in the atmosphere
during production process. Therefore, this study will increase the awareness among researcher about the
sustainability of earth in developing new material.
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Abstract

Microwave absorbing materials have received great attention over the years for various applications such
as radar, stealth technology, and an anechoic chamber. The growth of wireless devices, networks and the
increase in the base station number has raised radiation. This radiation adversely affects human health and
interferes the electronic systems. Therefore, the effective elimination of this radiation is essential for
human health and the proper working of electronic equipment. This project aims to develop anti-
microwave brick walls with the composition mixture of agricultural wastes and to optimize the absorption
performance of anti-microwave brick walls with different percentages of agricultural waste. In this
project, a solid brick wall design with a standard commercial size is proposed. Agricultural waste
material, which is coconut husk, is used in bricks production. The study also includes a comparison of the
absorption performance of anti-microwave bricks with commercial concrete bricks. The performance of
the bricks was measured by using Naval Research Laboratory (NRL) arch-free space method. A
frequency range from 1GHz to 12GHz is used. The measurement results of anti-microwave and
commercial concrete bricks were compared and analyzed. The study shows that the anti-microwave brick
walls have an excellent absorption performance compared to the commercial concrete bricks, and anti-
microwave brick walls with a higher percentage of coconut husk have the best absorption performance -
15.35dB at the frequency 10GHz.

Keywords: Anti-microwave bricks walls, agricultural waste absorbing materials, coconut husk

1. INTRODUCTION

Anti microwave materials or electromagnetic radiation absorbing materials have received great attention
over the years for various applications such as electromagnetic compatibility (EMC), communication,
stealth technology, and anechoic chamber [1-3]. Anti-microwave materials were used to eliminate the
electromagnetic radiations. The application of these materials is essential to protect the electronic and
communication equipment from external electromagnetic interferences and protect humans from the
adverse health effect of exposure to electromagnetic radiation [4,5]. This unwanted radiation is mostly
generated from wireless communication devices such as mobile phones and wireless networks [3,6]. The
rapid increase of wireless technologies used in our daily life has increased the amount of radiation spread
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around that causes electromagnetic pollution. In this project, brick walls were fabricated as anti-
microwave materials, and the agricultural waste mixture was used in the brick manufacturing. Bricks are
the fundamental materials used in building construction, especially for building walls. Nowadays, there
are many designs and sizes of bricks available in the market [7,8]. Solid brick with standard commercial
size, which are 225mm length, 125mm depth and 75mm height was designed. Coconut husk ash is
obtained from the burning dried coconut husk. The husk is regarded as agricultural waste material or crop
waste produced from the plants (coconut) [9,10].

2. MATERIALS AND METHODS

In this project, the coconut husk ash mixture was used in anti-microwave brick manufacturing. The
resistivity and permittivity test was done on the chosen materials to obtain conductivity and permittivity
values of the materials. The flowchart shown in Figure 1 shows the manufacturing process of the anti-
microwave bricks. The process is divided into five stages; materials preparation, proportioning, mixing,
molding, and drying and curing. The proportion of the materials for anti-microwave bricks is divided into
four sets with different percentages of coconut husk ash; 10%, 20%, 30%, and 40%. Table 1 shows the
coconut husk ash and cement composition ratio. The mixture of the materials was poured into a mold, and
the molded bricks cannot be remove from the mold immediately, as they may get damaged. Therefore, the
bricks should be dried and cured for about seven to 14 days.

Table 1. Composition mixture ratio of materials

Set Coconut Husk Ash Cement
A 10 90

B 20 80

C 30 70

D 40 60

Reference: Nur Hashira Narudin, 2021

NRL Arch free space method is used to measure the performance of the anti-microwave bricks. The result
of the absorption level of the bricks was displayed on the graph of magnitude (dB) versus frequency
(GHz). Figure 2 shows the setup of the NRL Arch free space measurement method.

Material Preparation

v

Proportioning

v

Mixing ANTENNA

v \ 1

MICROWAVE ABSORBERS
Molding

"

Drying and Curing

VECTOR
NETWORK
ANALYZER

METAL PLATE

Reference: Nur Hashira Narudin, 2021
Figure 1. Manufacturing Process of Anti-Microwave Figure 2. Setup of NRL Arch Free Space Method
Bricks
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3. RESULTS AND DISCUSSION

The measurement results were generated in a graph of Frequency (GHz) versus absorption (dB), and
divided into four frequency bands; L-band (1-2GHz), S-band (2-4GHz), C-band (4GHz-8GHz), and X-
band (8-12GHz).

4

15.3189

I 15.3503

12.7921

I 119115

13.312

I 13.1969

12.1803

7.8165

. 8.8627

Absorption (dB)
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I 14.1502
I 14.1502
. 10.5205
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I 14.1009
I 14.1009

L BAND (1- S BAND (2- C BAND (4- X BAND (8-
16 ‘ ‘ , ‘ 2GHZ) 4GHZ) 8GHZ) 12GHZ)

m10% m20% ®30% M40%

Frequency (GHz)

Figure 3. Absorption Performance Graph of Anti- Figure 4. Bar Graph of Absorption Performance Data
Microwave Bricks (Maximum)

Table 2. Absorption Performance Data of Anti-Microwave Bricks

Frequency Absorption (dB)
10% 20% 30% 40%
L band (1-2GHz) -12.2351 -14.1502 | -10.5205 -14.1009
S band (2-4GHz) -12.1803 -14.1502 | -10.5205 -14.1009
C band (4-8GHz) -7.8165 -12.7921 | -13.3120 -15.3189
X band (8-12GHz) -8.8627 -11.9115 | -13.1969 | -15.3503

Reference: Hashira Narudin, 2021

Figure 3 shows the NRL Arch free space measurement result at 0° of the anti microwave brick walls made
with different percentages of coconut husk ash (CHA), which are 10%, 20%, 30%, and 40%. Figure 4
shows the bar graph of the maximum absorption performance data of anti-microwave bricks and the
Table 2 shows all the maximum absorption data for each frequency band. For L and S band, brick
containing 20% of CHA has the best performance with the absorption -14.15dB at 2GHz, followed by
40% CHA with the absorption -14.10dB at frequency 2GHz, 10% CHA with the absorption -12.23dB at
frequency 2GHz, and 30% CHA has the least performance with the absorption -10.52dB at 2GHz. For C
band, brick containing 40% has the best performance with the absorption -15.31dB at 7.65GHz, followed
by 30% CHA with the absorption -13.31dB at frequency 7.86GHz, 20% CHA with the absorption -
12.79dB at frequency 6.98GHz and 10% CHA has the least performance with the absorption -7.81dB at
frequency 4.46GHz. For X band, brick containing 40% CHA has the best performance with the
absorption -15.35dB at frequency 10.62GHz, followed by 30% CHA with the absorption -13.19dB at
frequency 8GHz, 20% CHA with the absorption -11.91dB at frequency 12GHz, and 10% CHA has the
least performance with the absorption -8.86dB at frequency 12GHz. From the overall observation, the
absorption performance of the anti-microwave bricks contains a low percentage of coconut husk ash
(20%) shows good absorption at the low-frequency band (1GHz to 6GHz), while anti-microwave bricks
contain a high percentage of coconut husk ash (40%) shows good absorption at the high-frequency band
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(6GHz to 12GHz). Based on previous study, microwave absorber with size of 22.86mm length, 10.16mm
depth and 2mm height produce reflection loss with an average of -51.18dB in frequency range of 8-
12GHz (X band)[11]. Therefore, for this study, more analysis and improvement in term of design or size
need to be done to increase the absorption performance of the anti-microwave bricks.

4. CONCLUSION

The result of the anti-microwave brick walls containing the highest percentage of coconut husk ash
produced the best absorption performance result, with -15.35dB at the frequency 10GHz (X band). The
improvement of anti-microwave brick with better absorption performance can be designed through further
study and using other materials as an absorbing materials.
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Abstract

Nowadays, applying security to personal documents is a must. Most of the people keep their personal
files in their personal laptop or hard drive. Documents in the computer are not secured and can be
accessed by anyone because of the rising number of hackers and cyber threats. To mitigate such threats,
this project is focusing on developing an application that can encrypt important files and documents while
using flash drive as authenticator. The application deployed SHA256 encryption to generate user’s
credentials into hash format and stored inside the flash drive that acts as authenticator. The selected
document was encrypted using AES encryption algorithm to secure the access. Only authorized user who
hold the flash drive with the user’s credentials has the right to encrypt or decrypt the document(s). The
combination of SHA256 and AES algorithms is believed to increase the security of the files and
documents. The system was developed using Visual Basic and C#, and prototyping has been used as the
development methodology. Even though there is room for improvement, generally the project has been
successfully developed and tested, and it is hoped that the application can be used by the user.

Keywords: Encryption, Decryption, AES encryption, SHA256 encryption, Authenticator

1. INTRODUCTION

Computer security is the way toward forestalling and identifying unauthorized utilization of the computer.
Therefore, prevention measures may assist users with halting unauthorized users or in other words
hackers from getting other people’s document and also accessing people’s computer. Even though
sometimes users feel safe when they stored their personal documents, confidential documents and any
other documents that are not supposed to be leaked or shared with public, hackers may still get into their
computer system and steal it. The growing number of hacking and cyber threats is what makes personal
files and confidential data at risk as seconds goes by [1].

Encryption is one of the solutions to overcome network security issue for users to protect sensitive or
confidential data from unauthorized users [2]. Thus, this project is focusing on encrypting files or
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documents that are classified as sensitive and confidential with additional security added using
authentication key.

SHA256 was designed to be used as cryptographic hash function but it is now known to be used as
checksum to verify data integrity. One technique to secure data or confidential file is cryptography [3]. It
is the process of changing information in such way to make it unreadable by unauthorized user using
cryptography algorithm and encryption key [4].

In this project, SHA256 is used to encrypt user’s credentials and act as authentication key to run the
software before encrypting or decrypting the user’s files. After that, AES encryption algorithm is used to
encrypt or decrypt user’s desired files. The AES algorithm is well known for its simplicity and high
efficiency than other algorithms [5].

2. MATERIALS AND METHODS

The user interface of this application and hashing the user credentials are designed and coded using
Visual Basic Code (VB) in Microsoft Visual Studio. Whereas, C-Sharp (C#) is used to perform the
programming function for AES encryption and decryption.

Figure 1 illustrates the logical diagram of this application. A flash drive is connected to the computer
and user enter his / her credentials. The credentials are then rooted into the flash drive before users can
perform encryption or decryption on the filer or documents.

§ I~ e,
\'..} < ! Credentia

Figure 1. The logical diagram

The following diagram shows the flowchart to portray the whole process of creating the credential and
performing the encryption or decryption on a file or document.
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Figure 2. The process flow of the application

3. RESULTS AND DISCUSSION

The File Encryption System using Flash Drive Authentication managed to secure the access to the
documents. When documents are in encryption state, user must keep the flash drive because it is the
authentication key. The only way to decrypt the documents to its normal state, user has to run the
application, plug in the flash drive and only then user have access to the encrypted or decrypted page in
the application. Furthermore, user also have to memorize the password that they set when documents are
being encrypted. The following section briefly explain how the application works.

3.1. The Home Page

Figure 3 shows The Home Page that will be prompted once the correct username and password are
entered by the user in the login page. Home page displays information regarding the flash drive status,
ownership and version of the application. Furthermore, if the user presses the start button without rooting
the flash drive beforehand an error message will be displayed. Once the flash drive is rooted with the
user’s credentials, a message “You can now begin encrypt/decrypt file” will appear, replacing the message
“Flash Drive is not yet root!”, as shown in figure 3. Afterwards, user can press the start button to go to
the next page and begin the encryption or decryption. The next page will be the root page, shown in
Figure 4. Here, the user will need to enter username, company and access code to be rooted inside the
flash drive as authenticator. Once successful, a pop up will appear to indicate that the file has already
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rooted. At this phase, SHA256 was generated. The user will need to restart the application by pressing the
restart button at the Home Page to proceed.

Username

Hash Drive Status

Cwnership

Company

Access Code

Version

m

Figure 3. The Main Page Figure 4. The Root Page

3.2. Encrypt or Decrypt Page

Figure 5 shows the final page which is the encrypt or decrypt page. In this page, the user will only need to
drag and drop their selected files into the box which are stated to lock or unlock their desired files or
documents. Figure 6 shows the password box for the user to enter. It is an additional security to apply to
the encrypted file. The same password box also will appear when the user wants to decrypt back their
encrypted file.

Drop Here To Lock Drop Here To Unlock

Figure 5. Encrypt or Decrypt Page

# [nter Pasowond X

Figure 6. Password Box
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Different type of files has been tested using FESFA, which include text file (.txt), MS Word file (.doc),
audio file (mp3) and image file (.png). All files were successfully encrypted and decrypted.

4. CONCLUSION

As a conclusion, FESFA aims to ease users to secure documents that are confidential and sensitive to the
eyes of public. Although it can also be used to secure personal files that are not meant to be shared or
viewed by unauthorized users. Thus, by using the application that provides multi-layered security,
documents are secured and inaccessible without its readable form. From login interface, to encrypt the
user’s credentials and lastly to encrypt desired documents are all to provide the security to secure desired
files.

In a nutshell, the application cannot erase the existing user’s credential that is meant as the key to start
encrypting or decrypting the document. Due to this limitation, the user needs to simply format his / her
flash drive by using the format functions in the OS itself if he / she cannot retrieve the credentials of the
authenticator.
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Abstract

Malware advertising is an attack that occurs when an attacker injects malicious code into an
advertisement network and redirect users to malicious websites. The development of this project help
users especially users who are not proficient in using computers when browsing the website safely from
any malicious advertisements. Advertisement blocker (ADVBIlocker) eliminate online advertisement
while browsing the internet and this program reduce the opportunity for malvertising attacks. This
program targeted malware advertisements such as pop-ups, banner advertisement and other common
forms of online advertisement. In developing this project, we used python and javascript languages to
create a browser extension for ADVBIocker. The scope of this study is blocking the malicious activity of
advertisements on users’ websites while using the internet. Results from the development of this project,
an extension has been developed names Advertisement Blocker (ADVBIlocker) where blocked the pop-up
advertisement while users’ browse the requested website. In this project, web browser extension filtered
out any unwanted element especially the malicious advertisement automatically for the user. User can
also filter the advertisement manually by having their own whitelist. In conclusion, ADVBIlocker can help
users by blocking malicious advertising activities on websites. ADVBIlocker can also count the number of
malicious advertisement that have been blocked.

Keywords: Advertisement blocker, malware advertising, malicious code, network security, cyber threat

1. INTRODUCTION

Malware advertising is an attack in which perpetrators inject malicious code into legitimate online
advertising networks. The code typically redirects users to malicious websites. Attackers use a number of
ways to insert the malicious code into the advertisement. The most notable one is injecting it within a
flash video. The videos can be injected with malware even without having the user click on the video.
Flash files might also load a pre-roll banner which a static image that the user can view while the file is
loading. Attackers can inject malicious code into the pre-roll banner, and it can run even without the user
clicking on the video. When a website displays a page that contains an advertisement, it pushed the
advertisement to the user via third parties servers. One of these third party servers may be compromised
by an attacker, who can add malicious code to the web advertisement payload. This phenomenon known
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as malware advertisement. By viewing the malware advertisement it usually can cause such as a drive-by
download. This means installation of malware or adware to the computer not noticed by the user after
user viewing the advertisement where later is redirected the user browser to a malicious site and display
unwanted advertising, malicious content and pop-ups windows. Nowadays, most of the websites are
catered with a many advertisements displayed on the webpages. This is happen because advertisement is
the main source of income for the websites owner. In the case of Facebook, they use targeted advertising
based on personal data processing and it is a source of revenue for data controllers [1]. However, there are
unethical individual who decided to abuse the weakness and perform illegal practices such as malware
advertising. Such illegal practices unknowingly computer users are likely to download malware files that
will eventually cause problems to their computers. Reports in 2017 estimated the economic loss caused by
malicious advertising to the online advertising sector [2]. Malicious advertisement happened in flash file
where it allowed users to embed custom business logic which gave benefit to the attackers. The files look
like an ordinary flash type file somehow it might have an encrypted redirect function to execute the
custom business logic embedded into the effected ads once it is published [3]. To reduce damaged to the
computer, the use of advertisement blocker is recommended to be placed on the user's browser. In this
study, a proposed extension of advertisement blocker is developed and implemented to users’ browser. In
another study stated how adblock filter lists can provide a solution for users to know the origin, evolution,
and effectiveness of filter lists [4]. In discussing about malicious advertising, web browsers cannot avoid
that there are many malicious code where vulnerable to damage to the user's computer. Past studies have
mention how researcher detect malicious advertisement using VirusTotal. What exactly happened is that
the system extracts the detection ratio after loading the page and analyzes it. If the detection ratio is
greater than one, the advertising is labeled as malicious, the URL is saved in the file VirusTotalResults.txt
and the malicious counter is incremented by one. Otherwise, the benign counter would be augmented by
one. In the end, as classified by VirusTotal, researcher get the number of malicious ads and the number of
benign ads [5]. This study is the main reference in developing this project.

2. RESEARCH METHODOLOGY

In this topic, the discussion explained on the research methodology in developing this project. To describe
in more depth the activities, summarized table is shown in Table 1.0. The reference research method used
in this study is SDLC which is divided into several phases. This research method began by conducting an
information gathering from literature study to analysis past research on malware advertisement attacks
and study the behavior of those malware advertisement. Next, this study also looked at the current
malware advertisement detection and prevention algorithms and selected the appropriate algorithms based
on quarantined log criteria. In the second phase, explained a flow design of malicious advertisement
detection and defense algorithms to detect and defense Ad-syndication, Dynamic Delivery of Ads, Flash
Ads and pop-up advertisement and propose a quarantines log to log specific information about the
possible infected URL and ads. In the next phase, the proposed algorithms is implemented. In The fourth
phase, we tested the proposed algorithms in terms of intelligent detection, detection efficiency and
compatibility of defense. The last phase in our research study, where the experimental result is applied to
the web browser.
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Table 1. Research Activities

Phases Activities Deliverables
Information Study the behavior of malicious Observe and understanding types of malicious
Gathering advertisement threat. advertisement threat works.
Design Explain contributions of research study, Proposed the design of malicious

which are malicious advertisement detection advertisement detection and defense

and defense algorithms and report of attack algorithms to detect and defense ad-
mechanism. syndication, dynamic delivery of
advertisement, flash advertisement and pop-up
advertisement.

Implementation | Develop the ADVBIocker using the proposed | Proposed a quarantined log as follows:
criteria. 1. Infected URL

2. Infected advertisement
Implement the proposed algorithms.

Testing Execute the proposed algorithms to ad- Test and measure the proposed algorithms in
syndication, dynamic delivery of terms of ability to detect and block malicious
advertisement, flash advertisement and pop- advertisement.

up advertisement.

Evaluation and The results of experiment is compared in Present the results of the proposed algorithm
Validation terms of intelligent detection, detection to the web browser.
efficiency and compatibility of defense.

In describing the whole process of this study, the flow chart in Figure 1 describes the whole process for
this study. Malicious advertisement detection is important an organization to detect malicious
advertisement attacks because as it can result in damage to the organizational infrastructure. In our study
as well, we developed the defensive criteria where it is used to blocks and mitigate malicious
advertisement attack before it reaches to the user system. Later, we produced a report of attacks that can
be identified by ADVBIlocker by counting the number of advertisements that can be detected.

3. RESULTS AND DISCUSSION

The discussion in this subtopic looked at the accomplishments in developing ADVBIlocker as we have
proposed in this study. JavaScript and the Python language are used in developing this innovation,. The
objective of this study is to block malicious advertisement activity in chrome browser. The construction
of a browser extension that is a credential available in the basic web browser Chromium. From this
extension, the development of ADVBIlocker continues by calling various Chrome APIs to do various
things that are useful for users. A useful feature of this ADVBIlocker project is that a popup style menu is
created to allow users to easily access advanced menus to turn on or off a specified webpage. The number
of blocked advertisement is also displayed in this menu. The development of this ADVBIlocker project
can be obtained and it is an innovation that can have an impact on the security of internet users when
browsing using a browser. After running an API as in Figure 2, users can get the number of advertisement
that have been blocked. This research study has been successfully developed as shown in Figure 3.
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Figure 3. Web Browser Before and After Add In ADVBIocker

In conclusion, this study developed a browser extensions in blocking malicious ad activity on websites
called ADVBIocker. ADVBIocker can also count the number of advertisement that have been blocked
when displayed on the browser. Finally, the project has provided new knowledge to application
developers on internet security in developing browser extensions.

4. CONCLUSION

To make the internet a safer place, we have suggested the development of the ADVBIlocker. With this
innovation, it is able to check and scan internet browser and successively block malicious advertising
activities on websites. In addition, this innovation can also provide reports to internet users by counting
the number of ads that have been successfully blocked. Although there is opportunities to improve for this
study. There are several recommendations from this research project to overcome its limitations. This
study did not look at Video-type advertisement. In the future, researchers can look into this type of
advertisement. Researchers can also look into the blacklisting of URLs by users. This suggestion allows
the user to add the current URL to the log. This will help the user by avoiding manual entry into the
source code.

REFERENCES

[1] S. J. De and A. Imine, “Consent for targeted advertising: the case of Facebook,” Al Soc., vol. 35, no. 4, pp.
1055-1064, 2020.

[2] A. Arrate, J. Gonzalez-Cabafias, A. Cuevas, and R. Cuevas, “Malvertising in facebook: Analysis, quantification
and solution,” Electron., vol. 9, no. 8, pp. 1-20, 2020.

[3] P. Poornachandran, A. A. N. Balagopal, Soumajit Pal, P. Sankar, and M. R. Krishnan, “Demalvertising: A
Kernel Approach for Detecting Malwares in Advertising Networks,” Adv. Intell. Syst. Comput., vol. 458, pp. v—
vi, 2017.

[4] U. Igbal, Z. Shafiq, and Z. Qian, “The ad wars: Retrospective measurement and analysis of anti-adblock filter
lists,” Proc. ACM SIGCOMM Internet Meas. Conf. IMC, vol. Part F131937, pp. 171-183, 2017.

[5] R. Masri and M. Aldwairi, “Automated malicious advertisement detection using VirusTotal, URLVoid, and
TrendMicro,” 2017 8th Int. Conf. Inf. Commun. Syst. ICICS 2017, pp. 336-341, 2017.

95



el SBN: 978-967- 25920- 0- 6

DEVELOPMENT OF A CONCEPTUAL FRAMEWORK FOR PROJECT
GOVERNANCE PRACTICES IN POVERTY ALLEVIATION PROGRAM
IN MALAYSIA: AN EXPLORATORY STUDY

Abdul Muhaimin Abdul Latiff', *Che Maznah Mat Isa®, Aini Jaapar®

L3Faculty of Architecture, Planning and Surveying,
Universiti Teknologi MARA, Malaysia
2School of Civil Engineering, College of Engineering,
Universiti Teknologi MARA, Malaysia

*Corresponding author's email: chema982@uitm.edu.my

Abstract

An exploratory study was conducted to determine the current state of project governance practices in the
national poverty alleviation program and to serve as an input for the conceptual framework development.
Survey questionnaires were used to obtain stakeholders' perspectives on governance practices in poverty
alleviation programs. The stakeholders are public officials attached to the government ministries/agencies
involved in the whole cycle of project management, such as planning, implementation, monitoring,
operation, and evaluation. They were selected as a survey sample due to their involvement and familiarity
in managing public projects related to the poverty alleviation program. The survey results have been
integrated with the project governance elements and components found in the literature review. It was
found that the officials working in poverty alleviation programs and projects understand the importance of
project governance towards better programs and project delivery. However, there are also
misunderstandings about the differences between project governance and project management among the
respondents, leading to confusion, mainly when addressing the project governance issues. Finally, a
conceptual framework was established supported by the project governance elements found in the review
of literature as well as the exploratory study results. While the conceptual framework is rudimentary, it
can be improved in a future study to make it more precise and reflect the phenomenon's reality.

Keywords: Project governance, Poverty alleviation, Public officials, Framework, Malaysia

1. INTRODUCTION

Poverty alleviation projects are instrumental in charting a country's socio-economic development and is
considered unique since it encompasses transforming social structure and community realignment, which
might require a specific governance system. The successful planning and execution of poverty alleviation
projects are vital to ensure that the poor people receive maximum benefits and lift their quality of life.
Hence, this is where the project governance term is utilized to improve project delivery. Essentially,
project governance in poverty alleviation projects is defined as a management system that comprises a set
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of values and structure in delivering the right project to the right target groups through effective and
efficient possible ways with the ultimate aim to propel the quality of life of the poor people and bring
them out of poverty [1]. While there is no research available in the literature that could determine the
project governance practices in the context of public poverty alleviation projects, there are pressing needs
to address the better understanding of project governance at the organization and project level since there
is evidence that project governance could lead to the project success [2] and at the same time minimize
the risk of project failure [3]. Project governance elements that could be derived from the exploratory
study will be the basis for the development of a conceptual framework. Therefore, the current study has
been conducted with the objective to determine the current project governance practices in the national
poverty alleviation program, which is significant in establishing the conceptual framework.

2. DATA COLLECTION METHOD

The exploratory study was conducted through online questionnaires survey forms distributed to the
officers from government ministries/agencies involved in the whole cycle of project management in the
poverty alleviation program. They were selected as a survey sample due to their involvement and
familiarity in managing public projects related to the poverty alleviation program.

2.1. Instrument, Respondents and Analysis

The instrument for the questionnaire was designed in tandem with the objectives of the exploratory study.
Part A is used to obtain the respondents' background, while Part B is used to test the respondents'
understanding of the project governance elements and obtain information on how important the project
governance elements are in the context of the poverty alleviation program. Next, Part C is used to assess
project governance issues in the poverty alleviation program, and Part D is open-ended questions for the
respondents to add to the whole questionnaire.

The invitation to participate in the survey was emailed to 73 public officials, and 24 respondents took part
in the survey, representing 32.88% of the samples. The response rate is acceptable since responses
through online surveys are always very much lower than those obtained when using on-paper surveys [4].
Fundamentally, the sampling method used was non-probability purposive homogeneous sampling, which
focuses on one particular subgroup with similar characteristics. All the data were analyzed by using MS
Excel prior to the development of the conceptual framework.

3. RESULTS AND DISCUSSION
3.1. Demography

In terms of demography, almost half of the respondents (41.7%) have 5 — 10 years of working experience,
29.2% have 11— 15 years of working experience, while only 8.3% have less than five years' experience.
This ratio can be considered reasonable since it is essential to have experience public officials as the
respondents for this exploratory study, while there is a fair distribution of public officials’ classification
from ministry and agencies. There are 31.8% of respondents from the Ministry of Woman, Family and
Community Development, Ministry of Housing and Local Government, and Ministry of Rural
Development. However, a small percentage of respondents (13.6%) from the central agency is expected
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since the central agency functions as a coordinator for all programs and projects rather than implementing
ministry.

3.2. The Understanding and Importance of Project Governance Elements

In total, 11 elements have been listed to test the understanding level of the respondents and measure the
importance of project governance in the context of poverty alleviation programs and projects carried out
by the respondents' organization specifically and the government in general. The results are tabulated in a
bar chart in the form of a mean score for each element, as depicted in Figure 1.
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Figure 1. The Understanding and Importance of Project Governance Elements

In terms of understanding of project governance elements, five elements recorded a mean score below '4'
while another six elements recorded a mean score of '4' and above. The project governance element of
trust scores the lowest mean, '3.68', while stakeholder management scores the highest mean, '4.14". On top
of that, another two elements, which are steering committee and authority score '3.73' and '3.77'
respectively, which is considered low compared to other project governance elements tested in the survey.
It should be noted that the clear understanding of public officials about project governance elements in the
context of poverty alleviation programs and projects in their respective ministry/department/ agency is
crucial; hence, the low score for the understanding of trust, steering committee, and authority is
something that could be investigated in further study. The low scores could be because of the lack of
understanding of the definition of the elements or no clear understanding of the context of the project
governance elements. Therefore, public administration as a field can undoubtedly enhance the current
understanding of project governance [5] as poverty alleviation is one of the areas under public
administration.

On the other hand, all listed project governance elements are considered important, with a mean score
above '4' for all the elements. The highest score is trust and transparency elements, which is '4.68', while
the lowest score is '4.05', which is the steering committee. The results show that the listed project
governance elements are essential in the planning, implementing, and operation of poverty alleviation
programs and projects from the perspective of public officials. To be more specific, project governance
mechanisms are essential for the project actors to set the vision, set the priority right, configure and
coordinate the planning, decision making, and define the roles and responsibilities of each actor [6]. Also,
government financial constraint is the issue faced by all government machinery systems. Therefore,
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related organizations need to ensure that the right projects are selected and implemented correctly.
Bureaucracy is the obstacle that blocks the projects from progressing. A good project governance
structure and clearly defined authority could reduce bureaucracy and contribute significantly to the
project outcome.

3.3. Conceptual Framework of Project Governance in Poverty Alleviation Program

The conceptual framework is shown in Figure 2. Principally, the conceptual framework starts with trust
and collaboration as intrinsic motivation that drives project governance in the poverty alleviation
program. The motivation influences the project governance element as listed in the framework. This
framework is conceptualized in poverty alleviation programs and projects setting. It is imperative to have
an effective project governance framework specifically for poverty alleviation projects since it greatly
depends on the operating environment and cannot be determined in isolation [7]. Therefore, these settings
are rational as a basis in delivering the right project to the right target groups with the ultimate aim to
drive the quality of life of the poor people and bring them out of poverty.
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Figure 2. Conceptual Framework of Project Governance in Poverty Alleviation Program

4. CONCLUSION

In conclusion, the officials working in poverty alleviation programs and projects understand the
importance of project governance towards better programs and project delivery. Several issues and
barriers are also identified. The conceptual framework has been developed to reflect project governance
in the poverty alleviation program while it can be improved in future studies and reflects the reality of the
phenomenon.
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Abstract

Covid-19 pandemic has been hit around the world including Malaysia which causes people to stay home.
Because of this pandemic, people in Malaysia who usually worked in the office, or any places must
guarantine themselves at their home. Staying at home for months and as Covid-19 restrictions continue to
keep people to work from home (WFH), they may be looking for a way to brighten up their space or need
something to do such as doing DIY stuffs to water the plant on their daily routine. In response to this
issue, this project will be developing a technology on handling the watering plant issue which is called
AguaVine: Automated Smart Green Plant Watering System. This project helps people to handle the
process of watering plant in an easy way. This system also can solve the problem of people who always
forgot about their watering routine using an innovative concept of “Do It Yourself” (DIY). This DIY
project uses an Arduino 10T board with Wi-Fi connectivity, a capacitive soil moisture sensor, and your
own water pump. This project exploring how to create an automatic indoor watering system using with
Arduino components and integrate together with mobile application. The device is also installed with
your own toilet flush where it helps to generate the water so that the water supply will not be less. This
system can help people doing the watering process automatically with the DIY device and they able to
control it with mobile application. With this system, they can set their watering schedule, set clock and
timer, and receive notifications from the mobile application while the device will follow the order and do
the watering process. As a conclusion, this innovative application is an affordable product, save times and
easy to use.

Keywords: Watering plan system, IoT technology, mobile application, Arduino technology

1. INTRODUCTION

Healthy environment encourages people to have plants in their home. People must, however, be
concerned about monitoring and watering their plants on a regular basis in order to maintain them alive.
People in cities are usually busy with their jobs or other responsibilities, and they sometimes forget to
water their plants. [1] People can extend their idea to develop a nice application to handle according to a
routine watering the plant using recycle things such as your own water tank by discovering 10T
technology and their ability to “Do It Yourself” (DIY) on the goods they have at home.
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2. MATERIALS AND METHODS

Home gardening, combined with current technology capable of producing plant watering activities, can
be made more entertaining and unigue by integrating an embedded system with a mobile application.
AgquaVine: Automated Smart Green Plant Watering System was created as a result of this to automate the
process of watering plants on a daily basis when you are away from home. This smartphone application
can create a decent schedule to monitor and control the plant's usage and watering time, as well as send a
notification message to the user.

2.1. Domain of technology

2.1.1. Arduino tool system

The Arduino tool system is a software-oriented open-source platform for embedded systems. In this
project, When the plants become dry, the Arduino tool system will water them automatically. There
is @ moisture sensor that detects soil moisture, so that when the device is watering the plant and the
soil begins to get damp, the sensor will notice it and cause the device to cease watering the plant.
Water will be used, and the container will be filled with it. The consumers will receive the
notification via the mobile application as well. They will receive notifications when the reminder is
activated, the plant has been watered, and the water container is empty. Users may also specify the
time when the gadget will water the plant, in addition to receiving notifications.

2.1.2. Mobile Application and Internet of Things (10T)

The mobile application technology able to provide many services such as web application, social media
such as Facebook, Twitter and Instagram [2]. 10T technology used embedded system to retrieve and send
the information from their environment. In this application, it was possible to create a good novel
application such as a plant watering system by combining Wi-Fi connectivity with an Arduino loT board
that was integrated with certain sensors [3].

2.1.3. Comparison between existing system

This chapter delves into the investigation of application aspects related to the AquaVine system in great
detail. In order to build this system, it is necessary to understand each function that is linked to
understanding based on previous case studies. All of the components are critical to the development of
this system. The objective is to compare and contrast the present application in order to enhance and build
a better solution for more systematic use. The comparison between existing technologies and the
suggested solution was shown in Table 1.
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Table 1. Comparison between existing system proposed solution
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2.2. Methodology

For the development of the project, the author has decided the implementation of the Rational Unified
Process (RUP) as the methodology that will be used. RUP was chosen for various reasons, the first of
which is that it enables for iterative system development. The second reason is that, as RUP emphasis on
component-based architecture, which of course supports system reuse. The third and final reason for the
selection of RUP is that it gives the developer the ability to control changes in the system, in term of
ensuring that the possible change is necessary and the ability to track and monitor the changes. [4]

3. RESULTS AND DISCUSSION
3.1. Testing

Because the inconsistencies of one component may impact the outcomes generated by the system as a
whole, this system significantly relies on all of its components to effectively interact and support one
another. Users participated in user acceptance testing, and they were pleased with the results. All
functions are working well as all test cases pass. However, there are some comments for future
improvement during the first user acceptance test(UAT). These system feature modules will be tested in
order to ensure that they are successfully integrated with Arduino and mobile application (Android). In
usability testing, by using the given evaluation form for 20 respondents consists of Universiti Kuala
Lumpur Malaysian Institute of Information Technology (UniKL MIIT) students have tested the system
individually and in groups. They need to evaluate the system right after the developer explains about the
system to them. The followings are the questions that include in the open evaluation form focusing on
how system is attractive and well designed, the system is easy to understand, the system flow is
clear and system functions perfectly. This section discussed the findings according to constructs
presented. The implementation for evaluation process, researcher using the Likert Scale evaluation (1-5)
point. Based on figure 1, almost 95% strongly agree with Q1, 100% strongly agree with Q2, 95% strongly
agree with Q3, 95% strongly agree with Q4, 95% strongly agree with Q5, 95% strongly agree with Q6,
and 95% strongly agree with Q7. Total percentage for all the open evaluation question is 97.71%. Based
on this result we can conclude that AquaVine system is acceptable by end user. This open evaluation test
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is being distribute in UniKL MIIT.This measurement also included for perspective of user interface which
are easy to understand, system flow is clear, system functions perfectly and the system is attractive and
well designed. Evaluation also focusing to the ability of the researcher is willing to answer questions
related to this project, has adequate knowledge about the project and overall performance of the project.
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Figure 1. Overall evaluation of the system using UAT testing
4. CONCLUSION

In conclusion, AquaVine: Automated Smart Green Plant Watering System is developed to help the people
who want to keep plants healthier in home. The system also has an automatic watering system and several
features that allow customers to maintain their plants alive without having to manually water them. It is
hoped that this system would provide various advantages to the user and will be regarded as worthwhile.
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Abstract

Nowadays, water leakage has become one of the major issues in the water distribution system and it can
cause a lot of water loss through water pipelines. Hence, it will give a financial loss if it cannot be
identified at an early stage. The concept of real-time water leakage monitoring using the Internet of
Things is presented in this project. The internet of things (IoT) is a key component of smart tracking,
which uses wireless sensor technologies to link people and systems. The parameter used to analyse the
water leakage in the pipeline is the water flow sensor. The proposed system would concentrate on
common housing pipes and would display collected data through a smartphone. As a result, it shows that
the system can function stably and give water flow rate readings with 98% accuracy. The system can also
send real-time data to smartphones via the Blynk application and alert the users when leaks are identified
using threshold data.

Keywords: 10T, water leakage, flowrate, Blynk, flow sensor

1. INTRODUCTION

In recent years, Malaysia's water industry is plagued with ineffective water management. According to
the World Bank, water management inefficiency has resulted in water losses of up to 50% in Pahang due
to pipe leaks, while the national average is now at 35%, nearly three times that of developing nations.
Additionally, the government intends to cut non-revenue water (NRW) to 25% by 2020 [1]. This
illustrates that pipe leakage is a significant concern in the water management system. Leaks that have
remained undetected for a long period are one of the causes leading to the high NRW. This illustrates that
pipe leakage is a significant concern in the water management system. A variety of factors may cause
pipeline leakage. Among the common causes are due to imperfect connections, corrosion of the pipes, or
even mechanical damage [2][3]. According to N. Abd Rahman et al. [4], the water leakage situation will
worsen if the water pressure is high throughout the pipe at night.

Recently, the development of loT water leakage systems has been extensively studied by researchers. M.
S. Mehta et al.[5] presented a Leak Monitoring Device in 2019 that builds a nodal network of systems that
continuously monitor the flow of water and may deliver timely alerts. The study used two water flow
sensors to monitor the water flow rate and it will be located at both ends of the pipe. According to the
research, if there is a change in flow rate at the pipe's ends, this might indicate that the pipe is leaking.
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Also, Arya Vijayan et al.[6] created a system that can detect pipe leakage by obtaining the inflow and
outflow values. The study shows that If the differential between the two sensors exceeds 60 L/hr, a leak in
the pipe has occurred. However, none of these researches discusses the degree to which their various
systems are accurate.

In this study, the proposed system will be monitoring the flow rate of water using TTGO Lora Esp32 as
the microcontroller and Wi-Fi as the communication protocol in the Internet of things (loT). Therefore, it
is predicted that this improvement will save time, cost and most importantly it can monitor the flow rate
at any places through the Blynk application on the smartphone [7]. The sensor used in this system is the
water flow sensor and the overall system will be powered by a rechargeable battery and USB charging
module. By focusing on the problem of water in the house, the system will be applied to standard housing
PVC pipes ¥ inches in diameter. Besides, all components will be placed in a compact casing that will be
easy to install on-site.

2. MATERIALS AND METHODS

2.1. System Configuration

Before configuring the system, the sensor's wire must be appropriately connected to the TTGO Lora
board's pins. The pins connection for the sensor and microcontroller can be shown in Figure 1. The flow
sensors' VCC (Red Wire) and GND (Black Wire) pins are linked to the TTGO Lora's 5V and GND pins,
respectively, while the Signal pin (Yellow Wire) is attached to pin 32.

Figure 1. Pins connection for TTGO Lora and Sensor

In this proposed system, Arduino IDE was used as a programming software to communicate with the
microcontroller, sensor and 0T platform. In order to communicate the board, some libraries are required
to be installed, such as ESP-32 and Adafruit SSD1306 library. The Adafruit SSD1306 library will enable
the board to connect with the integrated 0.96-inch OLED screen for site monitoring purposes. Apart from
that, the code for the water flow sensor will use an external interrupt function on signal pin 32. This is
used to read the flow sensor's pulses. When the TTGO board detects a pulse, the pulse counter function is
triggered to count the number of pulses. The water flow rates will be calculated using the equation, where
the flow rate is pulse per minute divided by the calibration factor.

Then, the same flow rate will be delivered in real-time to the Blynk Server utilising the Wi-Fi protocol
that has in the TTGO Lora board. A database will be established synchronously in the Blynk application
for the purpose of monitoring the water flow rate on a smartphone. Lastly, when a leak is detected, the
system will notify the user by sending a notification to their smartphone. The possible water leakage for
this option is obtained through the threshold method. The method classifies anything under a certain level
of threshold flow rate as possible water leakage.

106



el SBN: 978-967- 25920- 0- 6

The process flowchart of the system begins with a reading of the sensor data that measures the water flow
rate passing through the pipe. The value of flow rate will be display on the OLED screen and at the same
time, the data will be sent to the Blynk application. In the Blynk application, the system will provide
information in the form of water flow status, water flow rate level, and leakage notification. The system
flowchart can be seen in Figure 2.

Read sensor vaiue
(flowrate)

.

Display the value (lowRale)
on OLED screen (L/min)

.

Send the data to Blynk App
via Wi-Fi communication

if (flowRate=0)
show the status
“No water Flow”

YES

if else
(flowRate=threshold)
show the status
“Water Leakage
Detecled”

YES

Sent Notification D'Sl:m g:evglr::e of
"Water is Leaking" e
\
ata also will presented
in superCHart

else
(Normal flowRate)
show the status

Jwater is flowing’,

YES

Figure 2. A schematic design for hardware
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2.2. System Integration

After the IoT components were programmed, all components were integrated into one complete circuit to
secure the connection during field testing. The schematic design of the hardware is illustrated in Figure 3.

Figure 3. A schematic design for hardware

Next, the 1oT-WLMS case was developed to integrate all components used as one compact device by
using Autodesk Fusion 360. This ensures that all electrical components were shielded from any possible
water spills and easy to install for site monitoring. Finally, the casing will fabricate by using 3D printing
technology.

2.3. Experimental Setup

System performance testing is conducted to determine the performance in monitoring the water flow rate
in the pipeline. A prototype is designed to test the system performance by using PVC pipe %" and
connected to the existing pipe with 4 faucets. In this test, the developed system will monitor various water
flow rates in order to determine the present condition of water flow at the site. Furthermore, the system's
reliability will be validated via data transmission between the hardware and the IoT platform. Finally,
leakage simulations will be conducted to determine the values for the threshold data that will be included
in the final coding. The design of the prototype is shown in Figure 4.

LR X &

Figure 4. Water Flow Monitoring
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3. RESULTS AND DISCUSSION

3.1. System Performance Testing

Next, the prototype is tested at various conditions of water flow. Figure 5 shows the graph for flow rate
conditions during a given interval.

Various Flow Rates

Flow Rate [L/min)

+ 4 + + + + +
13:00:00 13:00:30 13:01:00 13:01:30 13:02:00 13:02:30 13:03:00 13:03:30 13:04:00

Time

Figure 5. Graph of water flow rate at various conditions

The figure above shows that when no water is flowing, the flow rate is zero, and when the water is free to
flow, the flow rate steadily rises to a constant value. The maximum flow rate during the testing is about
20.99 L/min, and at this stage, only one faucet was open. Then, the flow rate starts to decrease about half
of the maximum point when two faucets were opened simultaneously. Meanwhile, when the opening
faucets were increased to 3-4, the minimum flow rate was between 6.5 to 5.5 L/min. This shows that
when the opening faucets are increasing, water pressure starts to drop. Hence the flow rate also will be

decreasing.
Leakage Condition
€
E
2
-
w
o«
2
2
B
13:30:00 13:30:30 13:31:00 13:31:30 13:32:00 13:32:30 13:33:00 13:33:30 13:34:00
Time
e Flow Rate w o - Threshold

Figure 6. Graph of the leakage condition

From the minimum value of the flowrate, a 2 mm hole was made to consider that the pipe was leaking. As
a result, the threshold data were obtained between 0< Q <5 L/min. Figure 7 shows a sudden drop of flow
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rate after 45 seconds to below 5 L/min. After 90 seconds, it shows that the pipe is fully closed after the
user detects the leakage. The possible water leakage only shows a pulse when the flow rate is between
threshold values for more than 5 seconds. The system will alert the users by sending a notification when
leakage is detected. The possible leakage value of 5 L/min is acceptable, as the research from [8] stated
that the average flow rate for one water fixture in low-income households is about 6 L/min.

Next, testing is done by placing the transmitters (device) and receivers (Blynk apps) at a certain distance.
The experimental results show that transmitting data from transmitter to receiver rarely experience delays
in the range of 0.1km to 14km. This indicates that the sensor data was successfully sent to the receiver so
that the Blynk dashboard could display it in real-time.

Figure 8. Leakage notification from the Blynk apps Figure 9. Charging Mode

4. CONCLUSION

In this study, the development of IoT Based Water Leakage Monitoring System was conducted and
investigated at % inch PVC pipe. As a result, the system can communicate successfully between
microcontroller, sensor and loT Platform that utilising the Arduino IDE software and the Blynk
application. The results also show that the developed system is very reliable in real-time monitoring, since
the data transmission between receiver and transmitter does not show any delay during the testing session.
In addition, the findings show that the pipeline's possible water leakage might occur if the flow rate is
below 5 L/min. Finally, the implementation of the Internet of things (loT) is necessary as water flow
through pipelines can be observed at anytime from anywhere, which can save money and time.
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Abstract

In this project, an Internet of Things-based muscle fatigue monitoring system technology will be
presented. This system is mainly will be used for muscle fatigue detection by using loT devices and
allows the monitoring purposed to be controlled and sensed across the existing network infrastructure.
This project aims to develop a muscle monitoring system to detect muscle fatigue in weightlifting activity
and create a user interface (UI) that is easy to monitor muscle fatigue and user friendly. This system will
use Esp32 as microcontroller and electromyography sensor to detect muscle activity from muscle
movement while practicing sports activity. Thus, the user can monitor the muscle activity through Blynk
mobile application. In this paper, the response of muscle under observation is monitored with a load of
5kg. The reaction from dynamic contraction of bicep brachii after repetitive loading is observed. The
response observed during the experiment showed that as the muscle progresses to fatigue, its amplitude
begins to decrease. The muscle responses of a healthy person differ from that of a person with some
muscular disorder. All subjects show different responses according to their respective muscle strength.

Keywords: Internet of Things, Muscle Fatigue, Electromyography sensor, real-time monitoring, Blynk

1. INTRODUCTION

Essentially, any physical activity involves injuries. Muscle injuries are prevalent among athletes and have
a significant effect on an athlete's performance [1]. With proper stretching and warming, muscle injuries
can be avoided. However, muscle fatigue may also occur. The physical condition of individuals, in
particular sportspeople, is challenging to track. Compliance with the physical condition of a sportsman
during practicing is necessary if the injury is to be prevented or mitigated.

In recent technologies, the development of muscle fatigue monitoring systems has been applied. Widasari
[2] researched and developed a SEMG monitoring system using smartphone and maintain biceps from
getting muscle fatigue. They developed the system by computed SEMG signal to MATLAB and
calculated and analyzed muscle fatigue then sent the result back to the android smartphone to be
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displayed. The system has been proved that that it is helpful to maintain biceps and avoid muscle fatigue
during training and exercises. Besides, by using wireless technology, which is Hypertext Transfer
Protocol (HTTP), the android smartphone can easily record and transfer SEMG signal to Personal
Computer (PC). In addition, Eclipse IDE has been used for developing monitoring systems for android
platform.

In this study, a design based on the ESP32 is proposed and used as the main controller and communicator,
with adaptive muscle fatigue detection and recovery. Electromyography signals can detect muscle
fatigues and track them on a wireless network in real-time. In this project, muscle fatigue can be monitor
using the internet through a mobile application. Blynk application will be used to develop a new loT
(Internet of Things) system. The complete system is composed of a power supply, EMG transducer,
ESP32 Wi-Fi module, and microcontroller. This technology is comfortable for monitoring fatigue
conditions which is used for real-time monitoring of fatigue for sportspeople [3]. The system's primary
function is to monitor and prevent muscle fatigue through the adoption of adaptive technology.

2. MATERIALS AND METHODS
2.1. System Hardware and Software Configuration

The hardware that needs to be used consists of two main parts which is microcontroller or Wi-Fi module
and sensor. The microcontroller will perform as a data processing tool and can unloading Wi-Fi
networking functions from another application processor or hosting an application. While the sensor is
used to provide proximity measurement. The LED indicates the condition of muscle during exercise. As
the user conducting some exercise, muscle will be in contraction and yellow LED will turn on.
Furthermore, LCD display will display "Contraction” to inform the user their muscle condition. Red LED
will light up when the user will be experiencing muscle fatigue and LCD will display "Fatigue" to the
user. The LED indicator and LCD display ensure the user can track their muscle condition during exercise
easily. The LCD Figure 3 will show on how the monitoring system works.

This project requires to install libraries for Blynk and ESP32 in order to develop to system coding. The
algorithm is configured so that ESP32 can connect with Wi-Fi and work together with smartphone via
Blynk Application.

Figure 1. Illustration of circuit diagram and 3D model for 10T Based Muscle Fatigue Monitoring System
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2.2. Experiment Setup

A group of 3 individuals male with ages 21-35 years were selected. The chosen subjects are from
different range of status such as gym person, sportsperson, and inactive (sedentary) person. The subjects
were assigned to lift and curl 5kg weights of dumbbell using their dominant hand until exhaustion. The
subjects need to perform 5 sets of dumbbell weightlifting curl and each set consist of 5 repetitious and 10
seconds of rest interval between set. All subject were advised to perform the exercise in comfortable
tempo with Surface Electromyography Non-Invasive Assessment of Muscles (SENIAM) norms for EMG
acquisition. The muscle condition which are muscle contraction, rest and fatigue were recorded by the
muscle activity monitoring system developed. Table 1 shows the physical characteristics of all subjects.

Table 1. Physical Characteristics of Subjects

Subject Gender Age Weight (Kg) Height (cm) Status
1 Male 35 80 175 Sports Person
2 Male 23 55 182 Sports Person
3 Male 21 105 180 Inactive Person

3. RESULTS AND DISCUSSION
3.1. System Operation and Data Visualization

The monitoring system operate when the subject starts curling, the muscle amplitude (mV) and time
(second) are shown in Arduino IDE through serial plotter and Blynk application through superchart
widget. The system will display muscle status on the LCD display to notify the user their muscle
condition. Furthermore, every muscle condition displayed, LED will light up with different colors.
Muscle fatigue will be displayed when the subject is in relaxed state. The system will notify the user their
muscle is on muscle fatigue state if voltage value (mV) during relaxed state is lower than relaxed voltage
value from initial state. Figure 2 shows the LCD display and LED light when weightlifting activity is
conducted.

- .

EMG Val= 754
Muscle Fatisus

Figure 2. LCD Display muscle condition of the subjects and LED indicator
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3.2. Electromyography Sensor Data Analysis

Data from serial plotter in Arduino IDE shown the muscle activity during subject 1 conducting
weightlifting activity in phase 5 as in Figure 3. Muscle fibres generate electric activity whenever muscles
are active [4]. During muscle contraction, the peak value of the amplitude is more than 4000mV when
lifting dumbbell with 5kg load. Muscle amplitude throughout muscle rest is observed in the range of
1000mV to 1500mV. The amplitude value during muscle rest is throughout every phase is lower than
muscle contraction due to a lesser amount of muscle activity [5]. However, muscle fatigue amplitude
observed is lower than normal muscle rest amplitude which is less than 1000mV. It is important to
monitor the amplitude changes. The amplitude (mV) was different for each subject [1][6][5].

The parameters of the signals depend on the number of MUA (Motor Unit Action potentials) [6]. When
bicep brachii is in rest condition while holding the load, small amount of motor units is recruited, hence
producing a small signal. This signal gives small amplitude [7]. When voluntary contraction of bicep
brachii is done with load of 5kg, the increase in voltage was noted which meant that the number of
activated motor units had also increased as bicep brachii required more strength for contraction. The
results for different individuals were different according to the muscle strength and force required for the
muscle contraction.

Figure 3. Muscle Activity in Phase 5 from Serial Monitor and Mean Amplitude (mV) during Relaxed/Rest Position
Graph VS Weightlifting Phase

4. CONCLUSION

This study concludes that right biceps branchi faces muscle fatigue condition as the weight load applied
was 5kg. This study concludes that muscle fatigue starts to occur when muscle rest in initial state is
higher than in final phase during weightlifting. Same goes to flexed position state, the mean voltage will
slowly decrease as the subject felt tiredness and nearly unable to do any lifting anymore. The continuous
manual lifting task will leads to low productivity and low performance in their work. Also, this system
can be used as loT monitoring system for recording EMG data and send data wirelessly via Blynk
applications. The objective of this project is achieved when the sensor is well functioning with NodeMcu
and the mobile phone application can get the data from the sensor and manage to monitor muscle activity
from anywhere as long as the system is connected to the internet.
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Abstract

Water quality in a swimming pool has always been neglected due to time-consuming and costly methods.
This encourages people to ignore the water quality aspect while permitting negative impacts such as pool
infection outbreaks. Hence, the research project aims to develop an Internet of Things (loT) based water
quality monitoring system specifically to monitor water physicochemical quality in swimming pool
applications. The system utilizes 10T to display the output in a real-time manner for both on-site and off-
site monitoring using mobile phone, visualize through Blynk Application. The parameters to analyse
water quality are pH and Total Dissolved Solid (TDS). Both parameter’s sensors have successfully
undergone calibration process to ensure the validity and credibility of the system. As a result, pH sensor
have error as low as 0.25% and TDS sensor error of only as low as 0.34%. The main reason both sensor
selection in the integration of the system is due to its viability in monitoring and achieving intended
swimming pool water quality. The system is very significant as having a reliable quality monitoring
system, corrective procedure can be conduct accordingly.

Keywords: Internet of Things, Water Quality Monitoring, Ph, Total Dissolved Solid, Swimming Pool,

1. INTRODUCTION

Beside hydration purpose, water is important for other usage like recreational activities. Water usages
demand a clean and safe water, signify the important to control and maintain water quality. Nowadays,
monitoring water quality in swimming pools application can be divided into several approached such as
laboratory analysis [1] while some used cheaper testing kits with lower accuracy. Even though this
laboratory analysis work, it is time-consuming. This comes to the introduction of 10T device. 10T is an
innovation that merge immense variety of intelligent devices, smart systems, wireless network as well as
sensors [2]. Currently, 10T have been applied in numerous application due to its minimal cost. In recent
decade, the evolution of water quality monitoring system can be seen from the conventional manual lab-
based approach to manual on-site based monitoring and recently to the WSN (Wireless sensor network)
based approach [3]. Swimming pool water quality rely heavily on how effective the chemical properties
of the liquid inside the pools [4]. Swimming pool water quality is monitor in two different form or
condition which are physicochemical and microbiological parameters. [5]. However, analysis of
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microbiological parameters need to undergo procedure like membrane filtration and incubation process.
Hence, almost unpracticable being monitor on-site and in real-time based.

According to Saba and Tekpor [6], pH and TDS are two of many physicochemical parameters monitor in
the study. WHO in their Guidelines for Safe Recreational Water [7] also include both parameter in
evaluate pools water quality. This justification has shaped the scope and objective of the project in
development of an easily accessible 10T based water quality monitoring system with two parameter which
are pH and Total Dissolved Solid (TDS. As such, this project aim in having a system that has been
calibrated in ensuring the validation of the data being monitored. Validation done by comparing data
before and after the calibration before the system tested for real swimming pool monitoring. Another
objective is to test run the developed project prototype with the actual swimming pool application.

2. MATERIALS AND METHODS
2.1. Design and Integration of System Prototype

The development of the system integrates the used of TTGO Lora ESP32 microcontroller, Gravity
Analog pH sensor V2 from DF Robot and KS0429 TDS Meter V1.0 from Keyestudio as the hardware
component. Microcontroller board with utilization of Wi-Fi module is compulsory to gain input data,
fetched by the sensor in the system being transmitted before the data can be display to the user of the
system. The microcontroller used have a 0.96-inch OLED build-in display which significant for on-site
monitoring. pH sensor used have measurement range of 0 to 14 pH value while TDS sensor have
measurement range of 0 to 1000 ppm. The sensor works in converting physical change detected or being
measured into voltage electrical equivalent before convert to a signal. Data transfer as TDS sensor and pH
sensor directly connected to pin 34 and pin 35 of the microcontroller as illustrated in Figure 1.

Gravity Analog

TTGO ESP32 pH sensor V2

Microcontroller

o

L é:-n.nv-..-ooo.".

CLLE R

KS0429 TDS Meter V1.0

Figure 1. Complete circuit diagram of the developed IoT based water monitoring system

Sensor holder was also design in computer-aided design (CAD) software, CATIA before the holder was
3D-printed. The holder secure both sensors are firmly attached and ease user during system monitoring.
In communicating between the hardware and the software of the system, Arduino Integrated Development
Environment (IDE) was used by construct the system’s algorithm and coding. For each component and
function, Arduino IDE required installation of designated library. For this system, Blynk application
facilitate the interchange of input from user or output from the system with appropriate features in its
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graphical user interface (GUI). Blynk application aid in the creation of a clear and comprehensive
interface with various existing widgets. SuperChart is used to visualize pH value and Gauge Meter is used
for representing TDS value. The change in the water quality can easily being monitored through the
Blynk data visualization.

2.2. Experiment Setup

Each sensor in system was calibrated to ensure the credibility of data produced. It is also one of the
research objectives to calibrate the system before its performance testing using real swimming pool water.
pH sensor underwent two-point calibration process which require the submersion of sensor probe in two
different standard buffers with a known pH value of 4.00 and 7.00. The sensor will automatically identify
and distinguish between two standard buffer solutions, resulting in a very convenient yet precise method.
The appropriate parameter value from the calibration process is then saved in the main control board’s
EEPROM. While for the TDS sensor, the calibration procedure requires submersion of sensor into a
predetermined-TDS value solution. For this specific research, a solution with a known concentration
value of 590 ppm was used. The value was entered in serial monitor during calibration step. Calibration
process is crucial to increase overall accuracy by lowering the percentage error. System performance
testing using real swimming pool water was done due to the succession of the system calibration. Figure 2
show the developed system utilize both Arduino IDE and Blynk. Efficiency and performance of the
system will be validated as a whole including the data visualization and transmission through mobile
phone.

Figure 2. Developed system monitd'r'ing actual swimming pool water

3. RESULTS AND DISCUSSION

3.1. System Calibration and Performance Testing

Data during the calibration process was recorded to compare the difference between the measurement
before and after the sensor has been calibrated. All 5 reading were taken after the sensor has produced
stabilized reading. Reading was taken consecutively for five (5) seconds. Table 1 and Table 2 show the
percentage error range for both sensor after successful calibration.
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Table 1. pH sensor calibration

— pH buffer | Total Calibration pH measured Percentage
Type of calibration . .
solution | reading status range error range (%)
First-point 70 5 Before 8.42 —8.44 20.29 — 20.57
P ' After 6.99_ 7.01 0_0.14
. Before 470 —4.72 17.50 — 18.00
Second-point 40 > After 3.99 - 4.00 0-0.25
Table 2. TDS sensor calibration
Predetermined total dissolved . Total dissolved solid Percentage error
. Total reading
solid value (ppm) measured range (ppm) range (%)
590 5 590-592 0-0.34

PH sensor percentage error ranges from 20.29% to 20.57% before any calibration process, remarkably
drop after first-point calibration to only 0% to 0.14%. However, performing first-point calibration using
only pH 7.0 buffer solution meaning that the sensor has only reliable accuracy within that value. This can
be seen as before the second-point calibrations using pH buffer solution 4.0, the percentage error still high
between 17.50% to 18.00%. After second-point calibration, percentage error drop significantly between
0% to 0.25%. Besides, for TDS sensor, after effective calibration, percentage error ranging from 0% to
0.34% which is considerably very low. As for the system performance testing using actual swimming
pool water, the data have successfully display both on the TTGO microcontroller OLED and mobile
phone through Blynk application. The swimming pool water does not satisfy the guideline (WHO,2006)
[7] which clearly stated that a swimming pool should have pH value of 7.2 to 7.8 with chlorine
disinfectant used. This happen potentially due to lack of maintenance as the pool close during Covid-19
pandemic restriction. Proper correction need to be done before it is open for public usage. Figure 3 show
an example of result display by the developed system.

() Pool Water Quality N @& [>

PH: 9.26
TDS :278

Pool water not safe!!
Avoid using the pool

Figure 3. Data visualization both OLED display and Blynk application
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4. CONCLUSION

In this research, an easily accessible 10T based water quality monitoring system has successfully being
developed and tested with actual swimming pool applications. As a result of calibration, percentage error
of the system has been minimal. This is crucial as it determines the validation of the system to monitor
the parameter intended. 10T implementation has outstandingly ease water quality monitoring as it can also
be done remotely. For future, 10T based water quality controlling system can be develop. This research
system can incorporate to fully monitor and then control water quality by addition of any disinfectant or
chemical additives according to different circumstances to achieve desired condition.
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Abstract

A walkthrough is a comprehensive collection of instructions for completing a task. Throughout the
century, the most popular means of transferring information is through written language. Since then, the
delivery of information has been digitalized. Early on in the digitalization era, information was delivered
through CDROM and quickly transformed into blogs, online articles, and many other formats when the
internet arrived. In today’s social media era, people utilize every social media to deliver such information.
With so many websites and mobile applications (apps), the target audience is limited to those who are
already familiar with them. The elderly are mostly overlooked, and the majority of apps aimed at the
elderly are health-related. Since they are the group that is always left behind, they require a walkthrough
of any new technology. We, as young people, can instruct them, but they are not always by our side, and
our movement is restricted during the Covid-19 pandemic. This paper will discuss designing an app for
sharing walkthroughs about a mobile app that is compatible with elderly users. The content creators are
free to design their walkthroughs, and templates are available for easy usage. The program’s interface
may be easily customized to meet the needs of the elderly user, including adjusting the brightness, text
size, and interface arrangement, to mention a few options. This app will have a feature that allows users to
group with family members, allowing for a more dynamic approach to content sharing. To summarize,
this content-sharing mobile app would be especially beneficial to the elderly or those who struggle to
understand how to use a mobile app. Furthermore, it would be extremely beneficial to the children to
assist the elderly in giving instructions when they are not present.

Keywords: walkthrough, content sharing, mobile application, elderly

1. INTRODUCTION

According to the Handphone User Survey [1] performed by the Malaysian Communication and
Multimedia Commission, the percentage of smartphone users has risen from 75.9 percent in 2017 to 78.0
percent in 2018. In terms of elderly people or senior citizens (those aged 65 and up), the adoption rate of
smartphone users among the elderly is 30.6 percent.
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With the Covid-19 pandemic, almost all regions have implemented lockdowns, shutting down any
activities that focus on human gathering and interactions. Because of the lockdown, most people have
turned to the internet to communicate, connect, and continue their jobs from home. This shift has resulted
in an unavoidable increase in digital usage. People all over the world have had to adapt to new lifestyles.
As for the elderly, mobile phone use is no longer limited to communicating with children and friends.

The mobile phone function appears to be making rapid progress in development. They are not just used
for communication but also as a platform to get information, socialize, entertainment, and perform
banking activities. In today’s era, people utilize every social media to deliver such information. With so
many websites and mobile applications (apps), the target audience is limited to those who are already
familiar with them. The elderly are mostly overlooked, and the majority of apps aimed at the elderly are
health-related [2] and remote monitoring of the elderly [3]. Since they are the group that is always left
behind, they require a walkthrough of any new technology. Walkthrough by definition is a comprehensive
collection of instructions for completing a task.

Throughout the century, the most popular means of transferring information from one person to another is
through written language. As for step-by-step learning, we can see in the manual booklet that comes
together with the product we purchased, or books “For Dummies” series are the most recognized
instructional/reference books that are intended to provide non-intimidating guides to readers who are
unfamiliar with the various topics covered. Since then, the delivery of information has been digitalized.
Early on in the digitalization era, information was delivered through CD-ROM and quickly transformed
into blogs, online articles, websites, and many other formats when the internet arrived. Websites such as
WikiHow, Quora, and Yahoo! Answer are the best places to look for a walkthrough. Since the advent of
the social media era, people have been using social media such as Instagram, Facebook, Vine, and Tiktok
to deliver such information. However certain platforms have fixed format usage, only the author's
creativity will make it interesting to deliver the information. The main issue is the elderly are not familiar
with all these platforms. Young people can instruct them, but some elderlies do not stay with their
children, and their movement is restricted during the Covid-19 pandemic. There are limited studies that
focus on teaching technology skills to the elderly and assisting them. [4] identified the existing online
tutorial; website to develop the social media skills among senior citizens. Although it is found that most
of the websites help them in learning technologies despite their cognitive and physical declination,
however, there is a limitation in using those websites which is to understand the navigation of a webpage,
and certain knowledge and skill support should be considered. Meanwhile, some researchers have
identified the problem raised by older adults while using mobile phones [5]. These findings gave insight
and guidance to develop mobile apps that are friendly to the elderly. Therefore, this research will discuss
the design of an application for sharing walkthroughs on mobile gadgets that is compatible with a wide
range of users regardless of age.

2. DESIGN AND IMPLEMENTATION

Many apps are launched with a tutorial of simple instructions on how to use the apps for first-time usage.
Since the tutorial will disappear once they have completed the tour and they will have to explore on their
own, this will raise concerns about the ability of new users, especially the elderly, to remember all of the
instructions. This would not be a problem for the majority of young people because they are tech-savvy;
however, the elderly and those who are slow to adopt technology found it difficult to find and use
functions available in the apps. Furthermore, the interfaces of the apps are not always user-friendly for the
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elderly. As for this research, we will discuss designing an app for sharing walkthroughs that is compatible
for a wide range of users’ age and has an elderly-friendly characteristic interface.

This app will be a social media type of apps where the user will have an account to interact with others. In
general, the user has to create an account to use the apps since the apps require the user to upload content,
which is a walkthrough of anything created by the user in an article text format. The text format is
essential because it can be customized based on the viewer's preferences. Users can interact with one
another through content sharing, content commenting, content rating, and private messaging. Almost
identical to video-sharing platforms such as YouTube, except that the videos are replaced with content in
article text-like format.

The content that will be shared by this app is a walkthrough of anything the user can think of. The formats
are text-based, with images added as needed. The content will then be made public in the app's library,
allowing other users to share it. To improve the user's experience when accessing the content in the app's
library, a search system with features such as tags, keywords, and advanced search for specific detail
searches such as centered on the date, authors, or field is included.

A common issue on elderly user based on previous research is the physiology and psychology of the
elderly differs significantly from that of young people, as shown by declines in vision, hearing, touch,
response time, hand strength, text, and graphical memory, and other areas. Thus, when the elderly use a
mobile phone, they face several inconveniences and special requirements, and their user experience
differs significantly from that of other age groups [6]. Other research indicates that the requirements in
Table 1 should be incorporated for the convenience of elderly users. Since everyone has their preferences,
these features will be customizable by each user [7-9].

Table 1. Design Requirement for Elderly
Characteristic Feature
Look and Feel Three-dimensional appearance button.
Separate keypads typing for numbers and letters.
Good spacing between buttons.
Larger font for the text, and labeled icons
Labeled button instead of menu navigation.
Interaction Easy zoom in and out.
Tapping rather than drag and drop actions.
Avoid slide-out keyboard.
The screen should not turn off when being idle too soon.
Functionality Main navigation should be placed identically on all pages.
The critical feature should never disappear.

A special feature is being introduced to assist the elderly's experience with the apps. This feature allows
the user to a group or even create a sub-user account, allowing for much more private communication.
This will provide the user the authority to operate the apps for their elderly or even their child from a
different device. This also allows the user to customize the app's interface based on the preferences of the
sub-users. When it comes to walkthrough sharing, the elderly just open the apps that the user had
previously prepared remotely for them, and the user may even see what is happening on the sub-user
screen for real-time session supervision. This function must only be used with both parties' approval for
safety reasons.
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3. CONCLUSION

Smartphone applications are rapidly evolving, and not everything created is suitable for people of all
ages, particularly the elderly. As a result, this walkthrough sharing platform gathers all information from
users and shares it with others to assist those in need, with the option of customizing the interface
according to personal preferences, which may also be done remotely by other users such as family
members. With movement restrictions during the Covid-19 pandemic, it is clear that avoiding
digitalization is not an option. Instead, developers should think about making their products considerably
more age friendly.
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Abstract

The awareness of the green environment and its link with better mental health may lead to investments in
green infrastructure along with preservation and enhancement of biodiversity, both within the macro and
micro scale. For a landscape project, many stakeholders are involved; from developers, designers, plant
nurseries, managers and those proposing such projects. Those who provide such needs today are on
separate entities, in a way, gaining those goals are less inefficient. There exists a need for a digital
ecosystem platform that will help connect these stakeholders within the supply chain of creating a
landscape project. Currently, there are websites for finding plants to buy owned by respective plant
nurseries, another website exists that serves to provide information of local garden designers or landscape
architects and another website serves to provide a wealth of knowledge regarding plants, gardening, and
landscape design. Within the proposed digital ecosystem platform in the form of a web-based application,
the data will be integrated resulting in easier accessibility. The members of the web-based application will
be aided with the way information regarding building a green landscape project are presented holistically
in the platform along with the feature of a recommender system. In addition to this, the website will
present mapped data that will be useful for landscape design, including soil map, local vegetation and
more. This green digital ecosystem targets usage from amateurs of garden design, one time plant
purchasers, plant enthusiasts, plant collectors to designers, plant nursery owners, business owners,
developers, NGOs, and governments.

Keywords: digital business, green ecosystem, gardening, landscaping, plants.

1. INTRODUCTION

The public is increasingly aware of climate change impacts and how the design of a city may either
worsen or slow down the consequences [1]. Investments in green infrastructure as a complimentary
solution for responding to climate change are increasing in the last couple of years in major cities. For
example, in Surabaya, 13 gas stations are converted into public parks garnering positive response for the
public and less pollution in the city [2]. This is also in relation to the public understanding of green
infrastructure to the betterment in health of the people, biodiversity, and the climate [3]. Alongside this,
increased interest in gardening have occurred during the pandemic [4].
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With this increasing green investment and green-related activities, b-green aims to connect stakeholders
providing landscape design and related products and services to each other. These stakeholders may
include developers, designers, plant nurseries, and managers and more. Currently, these stakeholders
perform on separate entities. A digital business ecosystem is an environment that allows for collaboration
consisting of different operations co-creating value through information and communication technologies
(ICTs) [4]. Digital Business Ecosystem does not merely increase efficiency both from the perspectives of
consumers and business owners, but also a brand’s competitive advantage by the digital presence of
networks [5] of businesses alike and related. The purpose of B-Green is to unify different entities
operating under the umbrella of landscape design and related into one landscape digital business
ecosystem to better cater to the consumers’ needs and provide value of networks and market access to the
different entities. A recommender system attempts to solve the problem with information overload [6].
With the numerous information available online, a recommender system improves the visitors’ decision-
making process through personalization by a generation of visitors’ preferences, item preferences among
others [7]. With the combination of the Digital Business Ecosystem and the recommender system, users
can experience online personalization in landscape design and related projects through one dependable
platform.

2. MATERIALS AND METHODS

To present B-Green as an idea, a prototyping platform called figma.com is used. The idea proposed also
stems from literature review on existing problems and possible solutions. As mentioned prior, the
growing interest in landscape design from a micro household level to the macro governmental level is
high. Therefore, we conclude that there may be large interests in assembling the different stakeholders for
easier contact in one digital business ecosystem. We first conducted a stakeholder and market research
along with a competitor analysis to figure out the operations necessary in the DBE and to formulate the
competitive advantage of B-Green.

2.1 The stakeholders involved

We mapped the different stakeholders (also potential customers) that may be affected positively by the

platform:

a. Individuals
There has been an increase in interest into gardening activities during the pandemic. Individuals who
are new to take up this hobby or are long-time hobbyist may be advantageous by the presence of B-
Green as they can find various plants from different nurseries, consult professionals on how to care
for a certain plant and designers for the best ways to design their outdoor spaces or with plants.

b. Plant nurseries, outdoor accessories or furniture providers
Small businesses that offer materials to designing landscape are at an advantaged as they can reach a
wider online market.

c. Landscape designers/architects
Provide their contacts in the platform and design portfolio to receive exposure from people in the
field and those who are looking into designing with plants. Additionally, they can retrieve data in
relation to landscape planning - such as contour lines, native plants - in the platform.

d. Developers
Those who are interested in developing a landscape for commercial purposes can also use the B-
Green platform to reach out to different landscape designers/architects.
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2.2. Competitor Analysis

The possible competitors for B-Green and how each competitor stands in comparison to B-Green are as
followed:

a. General Online Marketplace (e.g. Tokopedia/Shopee/Facebook Marketplace)
Compared to B-Green, the online marketplace provides products not services. Its strength lies in
providing access to different products across industries. The market for B-Green may purchase here
because they sell plants and landscape design related accessories. B-Green may be more attractive as
its focus is solely on landscape design, plants and related.

b. Online Plant Nurseries (e.g. bibitbunga.com)
Similar to b-green, online plant nurseries provide plants available that they sell and are growing.
Alongside that, bibitbunga.com also provides planting and gardening accessories. The difference is
that B-Green provides plants and accessories available for sale across different plant nurseries.

c. Landscape Designers/Architects Platform (e.g. arsitag, balilandscapecompany.com)
Arsitag is an online directory for the design and build ranging from residential to commercial
projects. Balilandscapecompany.com is an online website for a landscape design business. Similar to
B-Green they provide information on what kind of projects have been done and their specialties. The
difference is that within b-green, the designers and builders are limited to the landscape design and
related industry.

3. RESULTS AND DISCUSSION

3.1. Product and Service Offerings from Different Businesses into One Platform — Competitive
Advantage of B-green

The platform will allow users to shop plants and landscape design accessories, find designers, consult
plant, or landscape care experts and retrieve mapping data for personal or commercial purposes. With the
recommender system, each visitor has a personalized experience within the site. For example, a visitor
may be intent only on looking into buying a certain plant for their backyard also acknowledging there are
different services provided in B-Green, when the visitor is ready to purchase the site would also
recommend a list of landscape designers who expertise in residential projects along with a list of possible
consultations with plant or care experts who are well-versed in the management of residential landscape
projects. When the user activates the geospatial tagging, B-Green will also present her a trivia of native
plants of the users’ region, a sample of the offerings provided in the mapped data. This may ease the
visitor in knowing that b-green provides relevant information in regards to landscape design and rely on
b-green for future landscape design projects.

4. CONCLUSION

Existing landscape design services and related works have been either allowing for one to two specific
functions (see bibitbunga, betalandscapeindonesia) or too general on what they are providing (see
Tokopedia, Shopee). B-Green attempts to invite all entities of the landscape design business into an
online platform with the purpose of catering the consumers’ landscape design or plants’ needs in one
location. In the future, it would be a viable option to conduct an in-depth insight into the market size of
the Indonesian landscape design and related industry for business sustainability purposes.
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Abstract

There are many low-cost options for securing your home, particularly the gate. When the owner of the
house is not there, the simplest approach to safeguard the house is to lock the gates, doors, and windows.
However, technology has altered our environment and daily lives over time: To improve house security,
we developed RFID Home Gate, a technology with a high security system for the home. Our product is a
multi-function gate that assists homeowners deal with security issues and prevent thief cases in the home,
which can result in several negative results such as theft, murder, and property loss. RFID Home Gate is a
new innovative product with unique functionalities, more precise security features, and better monitoring.
RFID Home Gate provides innovative features, such as an RFID chip that recognizes the number plate of
the owner's car and allows them to enter the parking lot of their homes. As a result, the consumer will no
longer have to manually open the gate as this will open automatically when RFID is detected. The RFID
Home Gate features a concealed camera, also known as closed-circuit television, on the gate, which
allows fingerprints to access the fence for people to enter, as well as an alarm that emits a loud sound.
This feature can assist to solve problems such as burglars climbing the gate to gain access. Furthermore,
the RFID Home Gate's target user is anyone concerned about their home's security using technology.
Consumers play a significant role in the advancement of new technology. That is, the more consumers
who want to use new technologies, the more technologies will be generated in response to demand and
how soon the technologies can fix the issues which they have experienced in the past.

Keywords: CCTV, home’s security, technology, radio frequency identification

1. INTRODUCTION

New Product Development (NPD) can be classified by two group that is completely new product and
improvements on existing products. The first group consist of two categories that is new to the world
products and new to the firm (new product lines). Next, the second group is consisting of four categories
that is addition to existing lines, improvements and revisions to existing products, cost reductions and
repositioning. Addition to existing lines is the subsets to the new product lines. This will perhaps a
company targeted to different market segments. The term "improvement and revision" refers to the
process of making current products better than their predecessors, such as the iPhone 12. Repositioning is
considered as a new product because the products were retargeted for a new use or applications such
aspirins repositioned as a safeguard against heart attack or Arm & Hammer baking soda repositioned into
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a drain or refrigerator deodorant. Finally, a cost reduction refers to a new product that essentially replaces
an existing product in the line, offering similar value at a lower cost to the consumer.

For this project, RFID Home Gate were classified in the second group which is improvement on existing
products. Standard and electrical gate has long been in the market, RFID Home Gate was improved the
current existing gate product to a multi-function electrical gate. RFID Home Gate have several advanced
features and function that is different from current electrical and standard gate in the market. RFID Home
Gate had including Radio Frequency ldentification (RFID), closed-circuit television (CCTV), alarm
system, and fingerprint scanning technology. People will undoubtedly want to improve their protection as
the number of break-ins and robberies increases. One of the things that any housing resident demands is a
pleasant and secure living environment [1]. As a result, RFID Home Gate will be a hit with users looking
for reassurance about their safety.

This product is useful for resolving security issues in the workplace and in personal privacy. This system
can also ensure the protection of companies and private residences, as it performs a variety of security
functions. This product gives users extra security that is impenetrable and unavailable to others. The end
consumers or target markets for this product are private residences. RFID Home Gate is an electrical
multi -function gateway [2]. These gates enhance the versions of ordinary gates or electronic gates
commonly used nowadays. The RFID Home Gate has many functions such as detect if there is a thief
who wants to pass the gate. When a thief climbs the gate higher than the limit set by the homeowner to
enter the house, the function of this hidden camera detects the thief, and this hidden camera can be used
as evidence to be brought to the authorities. In addition, the alarm will also sound if a thief has entered the
gate beyond the supposed fence limit that has been set. Fingerprint scanning system also has on RFID
Home Gate function, this feature is useful for the owner once they forget to bring key of the gate. With all
these features and functions, this gate will undoubtedly succeed in replacing an existing gate on the
market.

2. MATERIALS AND METHODS
2.1. Concept Testing

The first test of a new product is concept testing, which ensures that it is attentive to the needs of the
target market. Design research is an important phase in recognizing the product's desires, wants, and
requirements when companies and organizations are looking to launch a product or invest in the
development of a concept. New product concept virtual prototypes are replaced with physical prototypes
in the design testing process. All approaches include having a group of potential customers rate one or
more concept statements, each of which is provided with a particular emphasis on the needs or benefits of
the customer. Figure 1 shows the sketch of the gate.
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Figure 1. Sketch of the gate
2.2 Build Prototype (2D and 3D)

Figure 2 to 5 below shows the prototype of RFID Home Gate that come up with
RFID devices features, fingerprint, hidden camera or CCTV, and Alarm.
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Figure 2. Two dimension (2D) from front view for Figure 3. Two dimension (2D) from back view for
RFID Home Gate RFID Home Gate
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Figure 4. Two dimension (2D) from back view for Figure 5. Two dimension (3D) from back for RFID
RFID Home gate Home Gate

3. RESULTS AND DISCUSSION

Test marketing concept to ensure the high quality of the new gate technology product on the market,
starting with the marketing campaign and continuing until it is widely available. We begin with consumer
market research, which is the process of providing additional information about a product through
marketing and advertising.

3.1. Market Survey

Market survey has been conducted to get feedback from the potential buyers or respondents on RFID

Home Gate innovations. Online surveys were also distributed to 50 respondents at random. The
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guestionnaires consist of three sections. Section A is the background of respondents, Section B is issues
regarding the home security and Section C is the consumer’s view or support for the proposed product
innovation. The table below shows the results of the online survey that has been conducted.

Table 1. Descriptive Statistics

Items Category Frequency  Percent
Gender Female 29 58.0
Male 21 42.0
Age 18-25 19 38.0
26-33 19 38.0
34 and above 12 24.0
Do you think you will lose your property if the thieves or robbers No 1 2.0
intrude your house? Yes 49 98.0
Do you think house that does not install CCTV will have less evidence  Yes 50 100.0
to show to the authorities regarding the intruders?
Do you think the RFID Home Gate that provides barcode to be Yes 50 100.0

detected by the gate is convenience to use by the owner of the house in
terms of security?

Do you think the alarm system that has on RFID Home Gate that emits ~ Yes 50 100.0
a loud sound is suitable to use to notify the owner of the house
regarding the robbers, thieves, and intruders?

Do you think that RFID Home Gate that provides fingertips is Yes 50 100.0
facilitating the residents to get inside the house?

Do you agree if more people are installing RFID Home Gate in their Yes 50 100.0
house?

Table 1 shows the descriptive statistics in percentage for market survey conducted. Fifty respondents
consist of 58% female and the remaining, 42% are male respondents. There are 38% of the respondents
with age range 18 to 25 years old, and 26 to 33 years old. While 24% of them are 34 years old and above.
The issues regarding about the home security shows that 98% of the respondents agree that they will lose
their property if the thieves or robbers intrude the house. Interestingly, they 100% agree about the
statement of does not install CCTV will have less evidence to show to the authorities regarding the
intruders. The feedback from the respondents shows that most of them agree the alarm system that has on
RFID Home Gate that emits a loud sound is suitable to use to notify the owner of the house regarding the
robbers, thieves, and intruders. In addition, they also agree to install RFID Home Gate in their house.

4. CONCLUSION

As a conclusion, after completing the market survey, most of the consumer are interested in RFID Home
Gate. The combination of new features and technology in RFID Home Gate is what making it more
interesting. RFID Home Gate has new features such as an RFID chip that detects the number plate of the
owner's car to allow them to enter the parking lot of their homes. Only recognized plate can pass the gate.
Other than that, the RFID Home Gate also has a hidden camera or called as Closed-Circuit Television
(CCTV) on the gate. RFID Home Gate facilitates the owner to get inside the house in two ways which is
using a barcode that have install on the number plate of the car and by using the fingerprints. Therefore,
by developing RFID Home Gate we hope that it can help consumer in many ways.
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Abstract

Calefaction hanger is a product that quickly dries the garments that are hung on it. It also allows for the
removal of creases from clothing. This device works by converting electrical energy into heat energy. The
clothing will be dried using the heat energy. 