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PREFACE

This ebook is the report for the 4™ Digitalised International Invention, Innovation, and Design (DIIID) Johor 2021. For the past 11 years, UiTM
Cawangan Johor has organised Invention, Innovation and Design Competitions (lID) at both national and international levels. This year, UiTM
Cawangan Johor maintains its pre-eminence because of the encouraging participation from prior sessions. The incorporation of digital online
features changed the ambiance of traditional 11D with physical booth exhibition-style, which is in line with the aim of the Ministry of Education to
transform learning effectively and living productively in the digital world. The 4" Digitalised International Invention, Innovation, and Design (DIIID)
Johor 2021 begun from 20™ February 2021 until 3" August 2021, with an overall total of 131 projects. The projects revolve around issues that
are encompassing the following areas of research: Science and Technology and Social Science from international and local universities,
government agencies, and schools (primary and secondary). This ebook is hoped to give memories to all the participants this year and expected

to promote the culture of innovation and creativity at the national level. Moreover, to contribute the generation of new ideas and products

commercialisation.
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SSA - SITE
SAFETY
ASSISTANT

Many construction-related accidents are caused by lack of inspection, carelessness, and negligence to
the basic safety rules. Construction site accidents have become a serious issue which concerns the
organizations involved. Sometimes, the construction workers need to work or deal with dangerous
situations and accidents usually involve heavy machinery and scaffolding located high above the
ground level. Accidents with serious injury or death are also recorded at the construction site. Such a
casualty can bring a bad reputation to the construction companies and require them to provide medical
support to the workers who are involved in the accidents during the working period. Hence, the
construction sites need to be monitored at all times to prevent such accidents. Generally, there are only
one or two officers in charge of construction site safety. Plus, the inspection task cannot be carried out
frequently due to limited manpower. As an alternative, a drone known as Site Safety Assistant (SSA)
is introduced to monitor the construction sites. This SSA is built with a high antenna signal frequency
to enable it to fly at a high altitude, a high-resolution camera to capture the activities on the site, a built-
in speaker and microphone to provide two-way communication between safety officers and workers,
and LED light to keep it operating during day and night. The safety officer will arrange a schedule for
the SSA to carry out inspections on site every 2 hours, with one drone per one site. In case any
accidents happen, the workers can report immediately to the safety officers via built-in microphones.
The implementation of this SSA cannot only reduce the accident rate but also facilitate daily inspection,
save budget, reduce time consumption, and provide a live situation of the sites in a shorter time.
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THE MSF-CON
(MICRO STEEL
FIBER
CONCRETE)

Normal concrete has a moderate strength capacity which makes this material easily brittle and
consequently, the compressive strength will be greatly reduced. One of the materials that can increase
the strength of concrete is Micro Steel Fibre (MSF). However, the use of this material is still in the
consideration because the appropriate ratio must be obtained to ensure that the concrete is more
ergonomic. Therefore, the aim of the research is to investigate the effect of adding MSF into concrete
mixed towards compressive strength development. A widespread experimentation was performed to
investigate the strength development of concrete containing MSF. In present, a pre-determined
concrete mixed design according to the British Standard Design of Experimental (DOE) Method has
been calculated and the concrete cubes of 100x100x100 mm in size were casted with different
percentage of MSF (by wvolume). In this research, the compression test was performed towards
concrete with 0%, 0.50%, 0.75%, 1.00% and 1.25% MSF after cured at 14 and 28 days using
Compression Strength Machine available in Concrete Laboratory, Universiti Tun Hussein Onn Malaysia
(UTHM), Pagoh Campus. The result indicated that, the highest compressive strength is produced by
the sample containing 1.25% MSF at 28 days with 64.22 MPa. In the same way, compressive strength
for other sample containing 0.50%, 0.75 and 1.00% MSF is constantly higher compared to the sample
without MSF with 46.38 MPa, 50.21 MPa and 59.21 MPa respectively. As expected, sample without
MSF (0% of MSF) showing the lowest strength at 42.16 MPa below the targeted strength mean of 43.12
MPa as calculated in the mixed design. In a nutshell, the objective of the research has been successful
where by adding MSF at suitable percentage into the concrete mixed, the compressive strength is
improved and the aim to produce the ergonomic concrete achievable.
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OPTICALLY-
FIBERIZED Q-
SWITCHED
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LASER

Conventional lasers are based on free-space solid-state lasers, which are expensive to be maintained
as they require precise optical alignments over time and they are extremely bulky. Meanwhile, optically-
fiberized lasers use optical fibers as the medium to carry light and they do not require complicated
alignments since they could be easily joint by fusion splicing or by using optical connectors. They are
also more flexible as they could be easily bent and at the same time be able to guide light effectively.
In addition, fiber lasers operating in the 2 ym wavelength region have been the focus in photonics
industries as they have shown extreme versatility for applications in numerous fields, especially for
medical applications. As such, we have developed a compact 2 um fiber laser that is optically fiberized.
With the use of a novel optical switcher, the laser generates stable microsecond pulses in the 2 ym
wavelength region. The optical switcher is a compact passive device that makes it easier to be
integrated into the laser system as it is compact and does not require the use of external drivers
compared to the use of an active optical switcher. The 2 ym wavelength region is popularly known as
the “eye-safe” region, as light in this wavelength range is strongly absorbed in the eye's cornea, and
therefore, it could not reach the significantly more sensitive retina. This makes lasers in this wavelength
region suitable for medical applications such as surgery, urology and tissue ablation. The compact 2
pm optically-fiberized Thulium laser being developed in this project could replace the bulkier
conventional lasers as it is space-efficient and also portable. The project is in line with the National
Policy on Industry 4.0 to acquire knowledge and technological advancement in advanced materials.
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FISH
DEBONING
MACHINE FOR
BUTTERFLY
FILLET

The demand for fish and seafood products in Malaysia has increased over the years. However, fish
filleting process for these products is mostly manual and time consuming. Hence, we, a team of
researchers from Universiti Teknikal Malaysia Melaka have developed an automatic fish filleting
machine to improve the productivity in fish and seafood industry. The fish filleting machine has the
ability to cut and gut the fish in two different ways: ordinary fillet and butterfly fillet without bones.
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CYBERSECURI
TY
AWARENESS
MOBILE APP
FOR
SECONDARY
SCHOOL
STUDENTS:
LetSecure

The increasing number of cybersecurity cases recently is not something new. Moreover, during this
pandemic and lockdown, the demand for internet services is extremely high, which has changed
people's lifestyles. People spend more time using the internet and devices but at the same time, many
of us still lack cybersecurity awareness especially people who do not have formal knowledge on IT and
cybersecurity. Hence, this project, LetSecure Application, aims to create awareness of cybersecurity
among secondary school students and to assist them in choosing the best course in higher education
and developing their career plan in the area of ICT and cybersecurity. This application could be utilized
in teaching cybersecurity to them through the guiz module without changing the existing school
curriculum for an optimum learning experience. In addition, this application offers guidance and tips on
how users can prevent themselves from being cybersecurity victims. Another aim is to provide
information about cybersecurity and give exposure to users on choosing cybersecurity as a career.
LetSecure Application has been developed by Flutter as a framework and using Dart programming
language. Firebase for the authentication while Firestore to store the database of the users. The User
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