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Advancing Frontiers: Kulliyyah of Engineering Research, Innovation and
Commercialisation Exhibition Book is published to bring together
research findings, innovations, and scholarly ideas that have been
presented in the form of posters. This publication aims to document the
contributions of researchers while serving as a reference for both the
academic and industrial communities.

This book compiles more than 50 posters, covering a wide range of
themes including renewable energy, green technology, materials
engineering, innovations in education, etc.

KERICE 2025 also serves as an avenue for postgraduate and
undergraduate students to interact, exchange ideas, and learn from each
other’s work. Furthermore, the event offers a space to exhibit the
Kulliyyah's research outputs and serves as a bridge between academia
and industry, reducing the gap between innovation and real-world
application.

With the theme  “Sustainable Academia-Industry-Community
Collaboration for Humanity,” KERICE 2025 emphasizes the importance of
partnerships that integrate knowledge, technology, and human values for
the betterment of society. It is our hope that this publication will not only
serve as a record of these valuable contributions but also as a source of
inspiration for future research, collaborations, and innovations that
benefit humanity at large. o
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oreword

Assoc. Prof. Dr Khairul Azami Sidek
DEAN,
KULLIYYAH OF ENGINEERING, IIlUM

In the Name of Allah, the Most Gracious, the Most Merciful.

It gives me great pleasure to extend my warmest welcome to all participants,
exhibitors, students, researchers, academicians, and industry partners to the
Kulliyyah of Engineering Research, Innovation and Commercialisation
Exhibition (KERICE) 2025.

This annual event reflects the Kulliyyah’s unwavering commitment to advancing
research excellence, promoting innovation, and strengthening the bridge between
academia, industry, and the community. The theme for this year’s exhibition,
“Sustainable Academia-Industry—-Community Collaboration for Humanity”, resonates
deeply with IIUM’s overarching vision of Tawhidic-based knowledge, holistic
development, and ummatic excellence. It emphasizes our collective responsibility to
drive impactful solutions that benefit not only the industry but also the society at
large.

KERICE 2025 provides a vital platform for our undergraduate and postgraduate
students to present their research ideas and innovations to a broader audience,
including fellow scholars and potential industry collaborators. It fosters a culture of
creativity, interdisciplinary dialogue, and knowledge-sharing—an environment where
ideas are refined, partnerships are formed, and solutions are born.

[ would also like to acknowledge the tireless efforts of the organising committee, our
dedicated academics, and the participating students for making this event possible.
Your passion and perseverance in driving innovation and excellence continue to
inspire our Kulliyyah to strive for greater heights.

Let this event be a testament to our shared goal of nurturing research that is not only
academically rigorous but also socially responsible and economically relevant. May
KERICE 2025 pave the way for future collaborations, impactful commercialisation
efforts, and sustainable solutions for humanity.

Thank you and may this exhibition be a success, bi-iznillah.

Wassalamu’alaikum warahmatullahi wabarakatuh.

- c e KERICE 2025
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oreword

Assoc. Prof. Ir. Dr Fathilah binti Ali
HEAD OF RESEARCH AND INNOVATION,
KULLIYYAH OF ENGINEERING, IIlUM

In the Name of Allah, the Most Gracious, the Most Merciful.

It gives us great pleasure to welcome you to the Kulliyyah of Engineering Research,
Innovation and Creativity Exhibition (KERICE 2025), organized by the Kulliyyah
of Engineering, International Islamic University Malaysia (IIUM). Building on the
success of previous years, this year’s exhibition is held under the theme “Sustainable
Academia-Industry-Community Collaboration for Humanity.”

This theme reflects the Kulliyyah’s strong commitment to fostering impactful
partnerships that transcend the boundaries of academia. We believe that true
innovation emerges not only from the pursuit of knowledge but also through
meaningful engagement with industry and the wider community. By aligning
research, creativity, and innovation with the needs of society, KERICE 2025 aspires to
strengthen the role of engineering in advancing solutions that are sustainable, ethical,
and beneficial to humanity at large.

The Kulliyyah of Engineering views research and innovation as a trust (amanah), one
that must be directed towards solving real-world problems and creating a better
future for generations to come. Guided by Islamic principles and values, KERICE 2025
provides a platform for our students, researchers, and staff to showcase their work,
ranging from cutting-edge technologies to creative solutions with social,
environmental, and economic significance.

Over the years, KERICE has evolved into more than just an exhibition. It has become a
celebration of dedication, perseverance, and collaboration, an environment where
knowledge meets practice, and ideas meet opportunities. The projects presented here
represent the efforts of our academic community in striving towards excellence,
while also embodying the spirit of “Engineering for the Ummah.”

We wish to extend our deepest appreciation to all participants, supervisors,
committee members, and partners who have contributed their time, expertise, and
support in making KERICE 2025 possible. Your commitment ensures that this event
continues to serve as a platform for knowledge-sharing, innovation, and sustainable
collaboration.

It is our sincere hope that KERICE 2025 will inspire greater creativity, strengthen
academia-industry-community linkages, and spark initiatives that contribute to the
betterment of humanity. May Allah (SWT) bless these efforts and guide us in our
mission to uphold knowledge, innovation, and service for the benefit of society.

Wassalamu‘alaikum warahmatullahi wabarakatuh. KERICE 2025
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Programme

(Johedite

08:00 AM Registration & Breakfast (Coliseum)
09:00 AM | Judges’ Arrival (Banguet Room, E1)
09:15 AM Judges’ Briefing

10:00 AM l Judging Session

01:00 PM I Lunch Break & Zohor Prayer

Closing Ceremony (Audi A, E2)

02:00 PM Arrival of VIPs & Guests

02:10 PM I Welcoming Remarks by MC
|

02:15 AM National Anthem, IIlUM Song & Du’a

02:20 PM Judging Session

02:30 PM Closing Remarks by Assoc. Prof. Dr.
Khairul Azami bin Sidek
(Dean, Kulliyyah of Engineering)

02:35PM Closing Speech by Prof. Ts. Ir. Dr. Ahmad
Fadzil bin Ismail
(Director, Research Management Centre)

02:45 PM Award Presentation

03:45 PM Souvenir Presentation to Assoc. Prof. Dr.
Khairul Azami bin Sidek (Dean, KOE) &
Prof. Ts. Ir. Dr. Ahmad Fadzil bin Ismail
(Director, RMC)

03:50 PM Photography Session

04:00 PM Disperse

1V
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Meet Our
Z

Dr. Fadhli Wong Mohd Hasan Wong is an accomplished energy
professional with expertise in engineering, energy management,
and advanced fluids technology. He holds a PhD in Future
Energy for Mobility from Queen’s University Belfast, an MBA in
Energy Management from Universiti Teknologi PETRONAS, and
a First Class Honours Bachelor's Degree in Computer
Engineering from International Islamic University Malaysia.He is
currently the General Manager of Fluids Technology Solutions at
PETRONAS, where he has led innovations such as the Well [ _:‘
Intervention Friction Modifier Fluids, inspired by Formula 1 fluids ' ‘
research and NTNU collaborations

Dr. Tuan Noor Maznee Tuan Ismail is the Head of the Synthesis
and Product Development Unit at the Malaysian Palm Oil Board
(MPOB), where she has dedicated nearly 26 years of service. Her
expertise lies in oleochemistry and materials applications, leading
innovations that strengthen the value, versatility, and
sustainability of palm oil-based products. She earned his PhD in
Materials Science (2019) and Master’s in Oleochemistry (2008)
from Universiti Putra Malaysia, and a Bachelor's in Chemistry
(1996) from Universiti Kebangsaan Malaysia. Dr. Tuan Noor
Maznee continues to play a pivotal role in advancing palm oil
research, product development, and industry competitiveness.

Lt Col (B) Ir. Mohammad Juani bin Sujana is the Head of
Marketing and Business Development at G7 Aerospace Sdn. Bhd.
and a Professional Engineer (PE) with the Board of Engineers
Malaysia. A retired Royal Malaysian Air Force Engineer with 24
years of service, he has extensive experience in aircraft
maintenance, configuration management, and airworthiness
certification for fighter aircraft including the SU-30MKM, F/A-18D,
and Hawk 208. Ir. Juani spearheaded several defense technology
initiatives, including the development of local rocket motor ‘

systems and training rockets for the RMAF. His strong .

background in electrical engineering, public management, and f. *\
aerospace R&D continues to drive Malaysia’s defense innovation WU B
and industry collaboration. Mi f
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Meet Our
Z

EUR ING. Ir. Ts. Mohamad Faizul Mohamad Aziz is a senior Staff
Instrument Engineer at PETRONAS, with over 19 years of
experience in instrumentation and control within the oil and gas
sector. He earned his B.Eng. (Hons) in Electrical & Electronic
Engineering from UTP and is a distinguished Professional
Engineer, Chartered Engineer, and ASEAN Chartered
Professional Engineer. His expertise lies in project management,
where he has successfully delivered complex engineering
solutions across multiple project cycles. Notably, he has made
significant contributions in Bokor Enhanced Oil Recovery (EOR)
project and is recognized for his leadership in both technical and
project management roles.

Mrs. Nor Afigah Zainuddin is a Patent Examiner at the Intellectual
Property Corporation of Malaysia, where she has served since
2017. She earned both her Bachelor's and Master's degrees in
Mechatronics Engineering from [lUM. Her professional expertise
covers the examination of patent applications in the fields of
mechanical technologies and machine vision. In addition to her
examination work, she also serves as a trainer for new patent
examiners. With a strong academic foundation and professional
experience, she contributes to strengthening patent examination
practices and supporting innovation within Malaysia’s intellectual
| property landscape.

Mrs. Nazwin Sazwina Binti Nasruddin is a Patent Examiner at the
Intellectual Property Corporation of Malaysia. She holds a Bachelor
of Engineering (Mechatronics) (Honours) from the International
Islamic  University Malaysia (IIlUM). Previously serving as a
Production Engineer, she developed OEE systems, optimized spare
part utilization, and improved machine stability and efficiency. Her
current expertise spans patent examination in instruments (medical
technology, control, measurement), and mechanical engineering
(machine tools, handling, engines, pumps). With her combined
industrial and professional experience, she contributes to
strengthening patent practices and supporting technological
innovation in Malaysia.
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Meet OQur
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Dr. Nik Nur Wahidah Nik Hashim received her B.S., M.S., and Ph.D. in
Electrical and Computer Engineering from Vanderbilt University, USA,
and is currently a Researcher with the Advanced Materials and Subsea
Technology Department at PETRONAS Research Sdn. Bhd. Her career
spans both academia and industry, with expertise in speech and signal
processing, computer vision, and data-driven modeling. She has
developed Al solutions for healthcare, including speech-based systems
for depression and suicidal risk detection, as well as robotics platforms
for autonomous inspection and digital solutions such as Virtual Flow
Metering for oil and gas operations. Her current work focuses on
generative Al for advanced materials discovery and language-based
scientific knowledge systems. She was also a recipient of the Malaysia
Technology Expo (MTEX) award for innovation in Al-driven healthcare.

Mrs. Ida Livana bt Johan is a highly experienced Mechanical
Engineer with over 18 years in the Oil & Gas industry. She has
provided expert consultation and technical solutions on static fired
and unfired equipment for PETRONAS’s global business units,
subsidiaries, joint ventures, external stakeholders, as well as
Malaysian regulatory bodies and industry associations. Her expertise
spans design, fabrication, troubleshooting, and thermal design of
heat transfer equipment. Well-trained in establishing problem
statements, site investigation, harnessing relevant data, identifying
damage mechanism and root cause contributing to improvement of
asset integrity. Familiar with the International Code and Standards
L.e. ASME, ASTM, API, TEMA, JIP33 as well as PETRONAS Technical
Standard (PTS).




Meet Qur
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Prof. Dr. Tanveer Saleh is a Professor and Head of Responsible Research
and Innovation at the Department of Mechatronics Engineering, IIlUM. He
holds a B.Eng. in Mechanical Engineering from BUET (2002), an M.Eng. in
Mechatronics (2005), and a Ph.D. in Mechanical Engineering (2009) from
NUS, where his doctoral work focused on intelligent ELID grinding. He has
held roles as Post-Doctoral Fellow at the University of British Columbia and
Product Engineer at Mikrotools before joining UM in 2012. His research
spans machine learning, hybrid micromachining, automation, and additive
manufacturing, supported by grants of over RM700,000. He has published
widely, secured patents, and received multiple awards, including [lUM’s
High Impact Responsible Innovation Award, and international recognition
at the Seoul International Invention Fair (2021) and Malaysia Technology
EXPO (202).

Prof. Ir. Ts. Dr. Teddy Surya Gunawan has been listed among the Top 2%
Scientists worldwide by Elsevier in the field of Networking and
Telecommunications. He received his B.Eng. (cum laude) in Electrical
Engineering from Institut Teknologi Bandung (ITB), Indonesia in 1998,
M.Eng. from Nanyang Technological University, Singapore in 2001, and PhD
- from The University of New South Wales, Australia in 2007. Currently a
- Professor at the Department of Electrical and Computer Engineering,
__ J' . International Islamic University Malaysia (IlUM), his research focuses on
" —— speech and audio processing, biomedical signal processing, image and
__ ~ video processing, and parallel computing. He is an IEEE Senior Member,
 Chartered Engineer (IET, UK), and ASEAN Engineer.

Assoc. Prof. Dr. Aliza Aini Md Ralib obtained her B.Eng. in Computer and
Information Engineering (Electronics) in 2006, followed by MSc (2011) and
PhD (2016) in Electronics Engineering from [lUM. She began her career as a
Layout Design Engineer at Intel Microelectronics Malaysia before serving as a
Research Assistant at UNITEN. Her research focuses on printed electronics,
MEMS, CMOS-MEMS acoustic wave sensors, and piezoelectric energy
harvesting. She has authored and co-authored over 90 papers published in
both local and international journals and conference proceedings. Since 2017,
she has been serving as an Executive Committee Member of the I|EEE
Electron Device Society (EDS) Malaysia Chapter. In recognition of her
research, she received the Best Paper Award (Emerging Technologies) at the
2025 |IEEE Regional Symposium on Micro and Nanoelectronics. She is also a
certified Al for Good instructor after completed the AISG-META Al For Good
Train The Trainer Program.

X1
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Assoc. Prof. Dr. Farah Ahmad graduated with a B.Eng. (Biochemical-
Biotechnology) with First Class Honours from [IlUM and obtained her Ph.D.
in Energy and Process Engineering from Queensland University of
Technology (QUT), Australia, in 2016. She previously worked as Research
Officer at Renewable Energy Research Center, SIRIM Berhad (Malaysia)
(2011-2012) and Sessional Academic at QUT (2013-2015). She was the
recipient of Denis Foster Chemistry/Chemical Engineering Award in 2016
and the Best Presentation Award from the 6th International Conference of
Fuel Cell and Hydrogen Technology in 2017. Her current research focuses
on bioprocessing, specifically sustainable biofuel production and
biorefineries, especially from lignocellulosic biomass; biomaterial synthesis
from biomass, especially chitosan; membrane technology and biosensors
including electrochemical- and piezoelectric-based sensors.

Assoc. Prof. Ts. Dr. Hasan Firdaus bin Mohd Zaki is the Director of the
Centre for Unmanned Technologies (CUTe) at the International Islamic
University Malaysia (IIUM). His expertise lies in computer and robotic vision,
deep learning for robotics, and unmanned technologies. He holds a Ph.D. in
Computer Science (Computer Vision) from the University of Western
Australia, an M.Eng. in Mechatronics from the University of Malaya, and a
B.Eng. (Hons.) in Mechatronics from [IlUM. Formerly Head of Embedded Al at
CUTe, he has led numerous projects on autonomous surface vessels, driver
assistance systems, defect detection, and VOC gas recognition. A passionate
educator and researcher, he has published widely and collaborates actively
B with industry and government agencies including KDN, MIMOS, MySA,
‘- -~ MARI, and others to advance Al and robotics integration in real-world

l j applications

¥
.

Assoc. Prof. Dr. Noorasikin Samat is a lecturer in the Department of
Manufacturing and Materials Engineering, International Islamic University
Malaysia (IlUM), Kuala Lumpur. She received her PhD in Materials Science
and Engineering from the University of New South Wales (UNSW),
Sydney, Australia, in 2010, specializing in polymer nanocomposites. Dr.
Noorasikin’'s research interests include green composites and
nanocomposites, as well as the development of sustainable aerogels for
flame-retardant and thermal insulation applications. Her recent work
focuses on poly(vinyl alcohol) (PVA)-based aerogels tailored for enhanced
fire resistance and lightweight thermal insulating materials. She has been
actively involved in teaching, research, publications, and postgraduate
supervision, and currently serves as the academic advisor for the Materials
Programme.

XII
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Assoc. Prof. Ir. Ts. Dr. Norhidayu Binti Kasim is an Associate Professor
of Civil Engineering at the International Islamic University Malaysia
(IUM) and currently serves as the Coordinator for the Professional
Engineer Unit at the Department of Civil Engineering. Before joining
academia, she gained valuable experience as a Civil Engineer with the
Public Works Department (JKR) and as a Structural Design Engineer in
a consulting firm. She obtained her bachelor's degree in civil
engineering (Hons.), a Master of Science in Structural Engineering, and
a Doctor of Philosophy in Geotechnical Engineering, all from Universiti
Kebangsaan Malaysia. Her expertise lies in geotechnical engineering,
particularly In slope stability, debris flow, and the use of innovative
materials in road construction.

Assoc. Prof. Dr. Mohd Sultan Ibrahim is a lecturer in the Department
of Mechanical and Aerospace Engineering at the International Islamic
University Malaysia (IlUM). He earned his Bachelor's and Master’s
degrees in Manufacturing Engineering from IIlUM in 1999 and 2002,
respectively, and completed his Ph.D. in Aeronautics at Imperial
College London in 2010. At lIlUM, he teaches courses such as Finite
Element Analysis, Composite Structures, and Machine Design. His
consultancy work includes designing composite poles for Dalia
Industries and conducting springback analysis of aerospace
composite parts with CTRM. His research primarily focuses on the
finite element analysis of composite structures.

Assoc. Prof. Dr. Wan Mohd Fazli is a lecturer in the Department of
Chemical Engineering & Sustainability at [IlUM, where he has served
since 2016. He obtained his BSc and MSc in Biochemical-
Biotechnology Engineering from [lUM, and later earned his PhD in
Chemical Engineering from Imperial College London. He also spent
several months at the Vienna University of Technology, Austria, as a
research scientist with the Polymer and Composite Engineering
(PaCE) group. His current research focuses on the development of
green nanocomposites from natural fibers, with a particular
emphasis on fungal-derived chitin nanofibers as promising
candidates for bio-based composite reinforcement.
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FINALYEAR PROJECT

FINAL YEAR PROJECT1 O1

Optimal Placement of Phasor
Measurement Unit (PMU) Using Genetic
Algorithm & Cuckoo Search Algorithm

FINAL YEAR PROJECT 2 02

Harmonic Analysis of Different Electric
Vehicle Models

FINAL YEAR PROJECT 3 O3

Trade-space Exploration Comparison of
Parametric Cost Models for Satellite
Anomalies with RMSE and RRMSE

FINAL YEAR PROJECT 4 04

Electron-beam Tuned Graphene:
Enhancing Conductivity Via High-Energy
Irradiation for Radiation-hardened
Nanoelectronics

FINAL YEAR PROJECTS OS5

Reliability = Trade-Space Exploration
Modelling for Satellite Anomalies Using
Exponential Distribution

KERICE 2025
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FINAL YEAR PROJECT 6 06

Polarity Effects of Bamboo Fiber on The
Chemical and Physical Properties of
Bitumen

FINAL YEAR PROJECT 7 07

Low Cost Portable Water Purifier System
for Disaster Relief using Sustainable
Energy

FINAL YEAR PROJECTS8 08

SOLARGEL: Revolutionizing Solar Water
Generation with Smart Graphene Hydrogels

FINAL YEAR PROJECT 9 09

Mechanical Performance Evaluation of
an Enhanced-Cooling SMA Actuator for
Multi-Directional Assistive Facial
Rehabilitation Device

FINAL YEAR PROJECT10 10

Production of Oil Palm Mesocarp Fiber-
Derived Activated Carbon (PMF-AC) for
Supercapacitor Electrode Application

KERICE 2025
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FINAL YEAR PROJECT11 M

Wheel-Legged Stair Climbing Robot

FINAL YEAR PROJECT 12 12

Thermal and Mechanical Stability of High
Entropy Alloy (HEA) for Radar Absorbing
Material in Harsh Environment Towards
Stealth Technology

FINAL YEAR PROJECT13 13

Identifying and Ranking Key Causes on
Construction Delays : Stakeholders
Perspective Based on Quantitative
Approach

FINAL YEAR PROJECT 14 14

Development of A Low-Cost and Easily
Fabricated Molecularly Imprinted
Polymer (MIP)-Based Sensor for
Sulfamethoxazole (SMX) Antibiotic
Detection

KERICE 2025
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FLAGSHIP PROJECT

FLAGSHIP PROJECT 1 15

Steam for Sustanability: Empowering
School Children Through Renewable
Energy & Technology

FLAGSHIP PROJECT 2 16

Touch2Read : Empowering STEM
Literacy Through Braille & Tactile
Innovation

FLAGSHIP PROJECT 3 17

Jom Belajar Tenaga Solar : Empowering
Communities Through Hands-On
Renewable Energy Education

FLAGSHIP PROJECT 4 18

Pharmasim Al

KERICE 2025



FLAGSHIP PROJECT S 19

Al-Powered Tactile Images for the
visually impaired

FLAGSHIP PROJECT 6 20

Portable Caries Detection Device for
Increasing Oral Health Awareness

FLAGSHIP PROJECT 7 21

Digital Da’wah : Development of Digital
App with Kg Sg Kertas Community
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INTEGRATED DESIGN PROJECT

INTEGRATED DESIGN 22
PROJECT 1

Floodseek: Intelligent Flood Prediction
for Community Safety

INTEGRATED DESIGN 23
PROJECT 2

STRUTT: Exoskeleton Assistive Device

7p
—
<
LL
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INTEGRATED DESIGN 24
PROJECT 3

OF

Flood Resistance Fish Cage

INTEGRATED DESIGN 25
PROJECT 4

Design of Assistive Prototype for
Pediatric Patient with Severe Ptosis

T ABLE

KERICE 2025
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INTEGRATED DESIGN 26
PROJECT S

BrailleEase: An innovative Assistive
Writing Tool for Accessible Tactile
Literacy

INTEGRATED DESIGN 27
PROJECT 6

MuTech: Enabling Voices, Ensuring
Safety for The Deaf

KERICE 2025
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POSTGRADUATE PROJECT

POSTGRADUATE 28
PROJECT 2

Performance of Passivated Backgated
Graphene Field Effect Transistor for
Radiation Environment

POSTGRADUATE 29
PROJECT 3

Design and Evaluation of a Wheelchair
Tipper for Accessible Dental Treatment

POSTGRADUATE 30
PROJECT 4

Sustainable Supply Chain of Kelulut
Honey SMES: Bridging Academia,
Industry and Community

POSTGRADUATE 31
PROJECT S

From Waste to Strength: Enhancing 3D
Printed Polyethylene  Terephthalate
Glycol (PETG) with Rice Husk (RH)
Reinforcement

KERICE 2025



7p
—
<
LL
—
<
O
O

OF

T ABLE

POSTGRADUATE 32

PROJECT 6
Designing a Compatibilized TPU/PE-G-

MA/PP Blend for Next Generation 3D
Printed Filament

POSTGRADUATE 33
PROJECT 7

Screening for Macrocyclic Lead
Compounds Against DNA Regulating
Kinase

POSTGRADUATE 34
PROJECT 8

Decision Optimization Of ANN-Driven
EMS Via Risk Mitigation Strategies

POSTGRADUATE 35
PROJECT 9

Inkjet-Printed PEDOT:PSS-Based Textile
Electrode for Healthcare Application

KERICE 2025
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POSTGRADUATE 36
PROJECT 10

Development of Inkjet-Printed PET-
Based Resistive Tactile Force Sensor for
Wearable Electronics

POSTGRADUATE 37
PROJECT 11

From Riverbed to Resilience: Sustainable
Mortar Innovation at IIUM for Humanity

POSTGRADUATE 38
PROJECT 12

Design and Fabrication of Carbon
Dioxide Microbubble Dissolver Plate for
Microalgae Cultivation Application

POSTGRADUATE 39
PROJECT 13

Sustainable Machining of CFRP:
Evaluation of Tool Wear and Surface
Quality under Variable Cutting
Conditions

KERICE 2025
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POSTGRADUATE 40
PROJECT 14

Electrospun Poly (Vinyl Alcohol)
(PVA)/Polycaprolactone (PCL)
Nanofibers for Efficient Filtration

POSTGRADUATE 41
PROJECT 15

Optimization and Adsorption Studies of
Lead Removal using Modified
Macrophyte Bio-Adsorbent

POSTGRADUATE 42
PROJECT 16

Star Detection and Centroiding
Algorithm for Lunar Navigation

POSTGRADUATE 43
PROJECT 17

Enhancing Biohydrogen Yield through
Enzymatic Pretreatment of Palm Qil Mill
Effluent Using Anaerobic Dark
Fermentation Process

KERICE 2025



7p
—
<
LL
—
<
O
O

OF

T ABLE

POSTGRADUATE L4,
PROJECT 18

Heat Deficiency Effect on Solar Panel
Performance and Cooling Systems

POSTGRADUATE 45
PROJECT 19
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OPTIMAL PLACEMENT OF PHASOR MEASUREMENT UNIT (PMU)
USING GENETIC ALGORITHM & CUCKOO SEARCH ALGORITHM

Nur Shahida Midi*, Nurhazwani Mohd Hanafi, Mohd Fahmi Husin, Mohd Shahrin Abu Hanifah
International Islamic University Malaysia

The usage of Phasor Measurement Units (PMUs) are
becoming popular and populating the power system
grids rapidly due to the need for big data in electrical
power system analysis. It is a crucial component for

managing, controlling and  monitoring  system
performance by providing synchronized measurements
of voltage, current and frequency in real-time. However,
the expensive cost of PMUs makes it impractical to install
them on every bus in the power system grid. This work
investigates the use of metaheuristic algorithms to solve
the Optimal PMU Placement (OPP) problem, aiming to
minimize the number of PMUs required. The IEEE 57-bus
test system is used as the benchmark model for
algorithm evaluation. Two algorithms, Genetic Algorithm
(GA) and Cuckoo Search Algorithm (CSA?) are
implemented and tested under

l4

normal operating

conditions and with the consideration of Zero Injection
Buses (ZIBs). The algorithms are assessed using key
performance metrics, including the Bus Observability
Index (BOI) and the System Observability Redundancy
Index (SORI).

Smart Grids Need Smart Monitoring
m % Data is the Foundation — but SCADA is Limited

3 PMUs Solve This — But Come at a Cost

% g This Leads to the Optimal PMU Placement

(oPP)

How can full system observability be
achieved while minimizing the number
of PMUs installed?

1.To investigate the suitable algorithms in solving
optimal PMUs placement problem.

2.To compare different algorithms for PMUs optimal
placement using standard IEEE bus test system.

3.To evaluate and validate the performance of the
algorithm based on number of PMUs, BOI and SORI.

Using the IEEE 57-bus test system, two algorithms,
Genetic Algorithm (GA) and Cuckoo Search Algorithm
(CsA), are implemented and tested under for solving the
OPP problem. Then the simulation are also run under
normal operating conditions and with the consideration
of Zero Injection Buses (ZIBs).

PROBLEM FORMULATION “T‘f e PERFORMANCE METRICS
: "
BECISION VARIABLE DESERVABILITY EQUATION T R e ORSERVABILITY INDEX
il s U svsdalied & -n:. i o q FF-":- | m | . m
. Tl = AT} Tk} - T |
B i e Th i+l BOI < ¢;+1
p— g s o s B WA
ADJACENCY MATRIX FINAL MATHEMATICAL MODEL B er.
T | 1l l'lf : _u_'_...
i L — T
1if I-i:‘r“"' . r L il " - mm
‘ &= - Sl REDUNDANCY INDEX (SR
s
WHEN CONSIDER JER) MJECTION 25 (218) e | T L
= : Lass —_ SORI = z BOI,
Fii) = E &L (AT E"i.l.,‘l;’!‘]‘ll {Lf) [Ty . . i=1
z \ 7 IEEE 57-bus
- T T TR — test system

-, Comparison between GA

GA found a solution using only 18 PMUs, while CSA
needed 25 to achieve full observability. Fewer PMUs

reduce both installation and maintenance costs,
making GA the more cost-effective option.

CSA provided better redundancy with a higher SORI
value, meaning more buses were observed by multiple
PMUs. CSA also had higher BOL.

Overall, GA is the better method considering the main
goal of minimum number of PMUs, and due to its
balance between performance, cost, and speed.
Comparison between normal condition and ZIB
consideration shows that both reach full system
observability. However, higher SORI value was recorded
by considering ZIB; confirming its advantage in
reducing measurement redundancy.

and CSA

b+ n

E 8
=t |

H |
14 B MW 40 8 W T B M W - "B E R E R E T

siriie Fig. 2. Convergence of CSA
under normal condition

Fig. 1. Convergence of GA
under normal condition

Table 1. Comparison of GA and CSA Performance

Cuckoos Search Algorithm

Criteria Cemetic Algorithm (GA) (CSAJ
Nuniber of —
PMUs % =

2.4, 6, 12, 15,20, 24, 28,
10, 32, 36, 18,41, 46, 50,

1,4,8,9, 12, 15, 19,22, 24, 25,

PMUs Location 27, 31, 32, 34, 37, 38, 39, 40, 41, 42,

53, 55, 57 di, 449, 50, 52, 54
Computational 0.31897 3885 |
Timue o 3
SOR1 T2 1o
Maximum BOI 3 4

Comparison between normal condition
"and ZIB (using GA)
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=
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=
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Fig. 3. Convergence of GA Fig. 4. Convergence of GA
under normal condition under ZIB consideration

Table 2. OPP using GA under normal condition and with ZIB
consideration

Genetle Algorithm under Genetic Algorithm (GA)

Criteria Normal Condition with ZIB
Number of
PMUs L s

2,4.6, 12, 15, 20, 24, 28, 30, L4, 6, 8 L1, 15, 20, 24, 25,

PMUs Location o, 15 38 41, 46, 50, 53, 55, 57 28, 32, 36, 37, 38, 46, 52, 53, 56

Computational 0.31807 020240
Time
SORI 72 18
Maximum BOT 3 3

Under normal condition, GA consistently produced
better outcomes compared to the CSA, particularly in
achieving full system observability with fewer PMUSs.
When considering Zero Injection Bus, GA showed better
results with higher SORI and faster computational time.

PERGh

(previously known as RERG)




D) Lipadla dsallelliall.sllzcalsll e KULLIYYAH OF ENGINEERING
= ” il lﬁ':’ﬂm M&-ﬂ‘-ﬂi ~ LEADING THE WAY ‘ ~ LEADING THEWORLD RESEARCH, INNOVATION & COMMERCIALISATION

HARMONIC ANALYSIS OF DIFFERENT ELECTRIC VEHICLE MODELS

Nur Shahida Midi*, Nurul Syazana Khairul Anuar, Siti Hajar Yusoff, Faridah Abd Rahman
International Islamic University Malaysia

: o Discrete Wavelet Transform o Stockwell Transform (ST)

The global initiative to lower carbon emissions has (pwr) o Gaussian Window
benefited greatly from the swift introduction of electric o Mother Wavelet: o ST Matrix

vehicles (EVs). The incorporation of EV charging stations Daubechies4 (db4) o 30 kHz sampling frequency
into the electrical grid brings about power quality o Decomposed to 8 levels

challenges, especially harmonic distortion because of o 30 kHz sampling frequency

the nonlinear properties of EV chargers. These harmonics
may lead to waveform distortion, overheating of
equipment, electromagnetic interference, and could
jeopardize grid stability. This research aims to study the
detection and analysis of harmonics produced by
electric vehicle charging through signal processing
methods. Datasets of EV charging profiles that are
publicly accessible were used, centering on the current i DWT
waveforms of differing battery capacities from two BMW Hvundai
distinct EV models. The Stockwell Transform (ST) and :

Discrete Wavelet Transform (DWT) were used to detect
harmonics and extract essential features like harmonic
ordering and Total Harmonic Distortion (THD). The
findings indicated a possible risk to grid performance
and power quality as the BMW iX xDrive50 (BMW) had a
greater THD value, surpassing IEEE 519 recommended
limitations, while the Hyundai loniq Electric (HIE) showed

reduced THD values that were still within permissible _ _
limits. Fig. 1. Original signal, Approximation Coefficient,
Detail Coefficients of level 8to 6

P D T A B 3

The nonlinear nature of EV chargers and rising power
demand contribute to harmonic distortions, which can
harm power quality by causing EMI, insulation damage,
equipment overheating, voltage and current distortion, — =

and grid instability. While power quality issues have Fig. 2. Wavelet Decomposition Energy

been studied, there is limited research specifically g ’
focused on harmonics caused by EV charging, - ST
highlighting the need for targeted studies and detection I Hrameiem 16 ftoen

methods to address these disturbances.

BMW Hyundai

1.To investigate the signal processing and detection
methods for harmonics.

2.To perform the signal processing and detection

methods of harmonics due to EV charging.

Fig. 3 3D surface plot

3.To analyse the characteristics of harmonics due to — Harmonic characteristics
EV charging.
BMW Hyund ai
Harmonics {111 kWh) (30 kWh}
Characteristics :
DWT 5T DWT aT
. 2nd to Eth orders
— ) ﬂz:::zi';:: and 13:5;?532nd 2nd to 8th orders [2nd to 8th orders |2nd to &th orders
Data collection
Publicly accessible EV charging profiles and EV
charging waveforms (L2 charging), consisted of the
current waveforms (eight waveform cycles, with 512
data values per cycle (60 Hz)) for two electric vehicle
(EV) models:
e BMW iX xDrive50 (BMW) (111 kwh)
 Hyundai loniq Electric (HIE) (30 kWh) This study successfully detected and analyzed

harmonics from EV charging using DWT and ST. The
study underscored the importance of precise
harmonic  identification and  evaluation  for
maintaining grid stability amid increasing EV adoption.

Pre-processing
o Signal amplitudes were normalized to the maximum
and minimum value.

© Bandpass Filter through MATLAB Information regarding the battery's state of charge
- Low-pass filter: 40 Hz (socC) before and after charging was excluded from
- High-pass Filter: 2000 Hz the dataset.

PERGh
(previously known as RERG)
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TRADE-SPACE EXPLORATION COMPARISON OF PARAMETRIC COST
MODELS FOR SATELLITE ANOMALIES WITH RMSE AND RRMSE

Muhammad Aryss Zafran Shahrul Ariffin, *Nadirah Abdul Rahim, Abdul Mutholib
Department of ECE, Kulliyyah of Engineering, International Islamic University Malaysia, 53100, Gombak, Kuala Lumpur, Malaysia

Department of Information Systems, Faculty of Science and Technology, UIN Syarif Hidayatullah Jakarta, Benten, 15412, Indonesia

E nparresiial 1l T ogl i Qg | fe

Satellites are vital but vulnerable to anomalies that
cause huge financial losses. This study investigates i .
design life versus anomaly cost for key subsystems
such as Antennag, Payload, Power, and Attitude Control.
The models that are used in this research are the
exponential, Weibull, and Poisson. Best fit is measured
using RMSE & RRMSE. Hence, it can be deduced that the
Exponential model performed best across subsystems. N
For instance, the payload subsystem achieved the . ) S
lowest RMSE and RRMSE of 115.73 and 41.66% in the two-
variable case. Similarly, the attitude control subsystem
showed strong performance with an RMSE of 110.57 and
RRMSE of 40.59%. In contrast, the Poisson distribution
yielded the highest errors across most subsystems, with
the antenna subsystem reaching an RMSE of 489.87 and
RRMSE of 102.65% in the two-variable fitting. The Weibull
model demonstrated mixed performance, performing
moderately for the payload subsystem (RMSE 186.2], '
RRMSE 67.03%), but poorly for the power system and P AN A A 4
antenna subsystems, particularly when two variables
were used.
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Problems:

Cange iy Taw

Existing cost models oversimplify failures and ignore T Vam
nonlinear cost escalation & insurance impact.

Hard for satellite operators to balance design life,
reliability, and cost.

¢} Poisson Fe
€1 Podason

Table 1: RMSE and RRMSE results

: RMSE RRMSE  RMSE RRMSE
Subsystems Piadel {1 variable) (1 variable) (2 variable) (2 variable)
Exponential 154 5 T1.56% 218.16 45.72%
Antenns Weibull 271.85 00 B0 455.24 93.40%
Poisson 431.14 158.27% 48957 102.65%
. . . Exponential 121.84 44.73% 115.73 41.66%
Objectives: . o o , Payload Weibull 239,07 87.76% 186.21 67.03%
e |dentify the financial impact of anomalies in major Poisson 304.71 111.86% 240,17 £6.45%
subsystems. ; . : _
e Develop parametric cost models (Exponential, _ Exponential  128.1/ il 3510 Lt
. . Power System Weibull 229.69 B4.32% 434.17 | 50.64%
Weibull, Poisson). Poisson 295 86 108.61%  442.79 153.63%
e Compare models using RMSE/RRMSE.
e Explore trade-space — find optimal subsystem Attitude Exponential 114,15 41.91% 110,57 40.59%
design life vs cost trade-offs. Control Weibull 194.22 71.30% 307.02 112.71%

The Exponential distribution is the most reliable model
for anomaly cost prediction. Whereas the Weibull offers

Poisson is deemed to be
trade-space exploration approach

partial flexibility; the
unsuitable.The

helps in finding the optimal design life before costs
outweigh benefits.This framework improves decision-
making, cost management, and reliability planning for
future satellite

1) Extract data from the
Seradata database

2) Determine
Parameters

-

3) Model Fitting &
Evaluation

4) Trade-Space
Analysis

The authors thank the Asian Office of Aerospace
Research And Development (AOARD) for the monetary
assistance with Grant Numbers: FA2386-23-1-4073 and
SPI23-179-0179. The authors appreciate the IlUM CPS
Khair Award for tuition fees coverage.

Shahrul Ariffin, Muhammad Aryss Zafran, Abdul Rahim, Nadirah, & Mutholib, Abdul (2025). Trade-Space
Exploration Comparison of Parametric Cost Models for Satellite Anomalies With RMSE and RRMSE. [IlUM
Engineering Journal, Vol 26, No 3.
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ELECTRON-BEAM TUNED GRAPHENE:
ENHANCING CONDUCTIVITY VIA HIGH-ENERGY IRRADIATION FOR
RADIATION-HARDENED NANOELECTRONICS

Nur Idayu Ayob', Muhammad Hazim Ahmad Guzalit, Ahmad Syahmi Zamzuri', Muhammad Naim Hanif Mohamad', Cik Rohaida Che
Hak?
'Department of Materials and Manufacturing Engineering, Kulliyyah of Engineering, International Islamic University Malaysia (IIlUM),
Gombak, 53100 Kuala Lumpur, Malaysia
*Material Technology Group, Malaysian Nuclear Agency, Bangi, 43000, Kajang, Selangor, Malaysia

Graphene’s performance under high-radiation i P —
environments is critical for its application in radiation- = [ ol L gl | so a LR
hardened electronics. This innovation explores the m'_A_JL_p O | 0080y J‘L I N__oa]  mewy A
novel use of high-energy electron beam radiation as o — o ] e
an innovative technique in the semiconductor - - ' o0s- ,_"\-J 4
industry, not only for testing graphene’s resilience 3 LW\ |__wwoway Jl__| El S L S
under radiation harsh environment, but for modulation %"’” g"“'
and enhancement of graphene’s electrical § = | i L R 3
performance. The findings demonstrate how high- ‘m""“‘JL—ﬂ‘ e I‘ Em_'"'h‘* s o\
energy electron irradiation can be repurposed to fine- ] i
tune in enhancing graphene conductivity and LR o prsins _A_Jk___r\ ___a wmws A
structural properties for the next generation radiation- me ww e mw  mw ww @ we o w0 mm
hardened electronics across semiconductor industry, pas s s e
including medical and nuclear engineering applications « Graphene retained its crystallinity with minimal structural disorder
Semiconductor- - 1V oo '\\ 2V
medical Industry
2 2
O O
h
o | i
Today, electronics are everywhere, from satellites in ' il \/
space, to medical devices in hospitals, even sensors in ] ——
nuclear facilities. The challenge is they are exposed to e 3 & *ﬁmw;um o ‘ Voltage (V)

prolong radiation exposure. Conventional
semiconductors degrade, lose conductivity, and
eventually fail. Therefore, how do we make
nanoelectronics that can survive in these harsh
conditions?

e Conductance rises after 200 kGy dose of electron irradiation

e To explore the use of graphene and high energy
electron radiation as an innovative technique in
enhancing graphene’s performance.

e To investigate the structural and electrical behavior
of graphene grown via chemical vapor deposition
(CVD) on SiO,/Si substrates, under exposure to high-
energy electron beam irradiation

7 -- _,_ - - - l-: 'i- _I.-” I - ,.-j-_,- . -‘ 7:_ . ;'.' | . . ' '_- : .I'-. : _R'_,._',, F . l‘ -I: :'-.-

000Ky |0 RGY " — SOO0K/3RV 1|_-.:|'-.;|3.-,? ~ 5 S000003kY [ 200 kGy '.r..?.:s;rf:.:..i

e Grain boundaries of graphene layer remain observed despite of other
small defects or structural changes after 200 kGy dose

Sample Preparation

e Single layer graphene
prepared by Chemical
Vapor Deposition (CVD)
grown on Silicon
Dioxide/Silicon substrate

Electron Beam Irradiation

Precision Engineering: Repurposes high-energy
Iz ) electron irradiation to fine-tunes graphene’s
conductivity and structure for advanced radiation-
hardened electronics.

(eBI) | |
e Voltage Power : 3 MeV ' ﬁ Scalable & Cost-Effective: Boosts device performance
e Dose variation : ¥4 with low-cost, industry-ready methods.

50,100, 200 [kGy] National Impact: Grows Malaysia’s semiconductor

e Cleaner method andless oty | | - Electronun and nanoelectronics capabilities.
harmful tcl) the material ﬂ Talent & Knowledge Growth: Builds expertise in
* Commonly usein 2 _ Accelerating Tube { advanced materials and radiation engineering.
fabricating DE highvoitage | = SUNN-~

0.5 - 2 million velts) =

semiconductor devices M e

@ Sustainability Gains: Longer-lasting devices reduce
Electrical and Structural

waste and support green manufacturing.

Characterization
e Raman Microscopy ncoarating T ] e _ Electron beam
e Field Emission Scanning Tube Window =T £y ke
Electron Microscopy (FESEM) " sample.
e Current-Voltage ,_yv) : ‘ ] Suppar table MoHE FRGS Grant No. FRGS/1/2022/TK07/UIAM/02/1 and

Measurement Malaysian Nuclear Agency

Guzali, H., Ayob, N. I, Mohamad, M. N. H., Zamzuri, A. S, Che Hak, C. R, Ahmad, Z. and Md. Ralib, A. A, (2025), High
energy electron radiation inducing non-homogeneous structural changes on single layer graphene/SiO,/Si
substrate. Radiation Physics and Chemistry 235: 112848.

Zamzuri, AK. Ayob, N.I, Abdullah, Y., Saidin, N.U., Hak, C.R.C. (2020), Electrical behavior of graphene/SiO2/silicon

material irradiated by electron for field effect transistor (FET) applications. Mater. Sci. Forum 6: 339—-345.
Zamzuri, AS., Ayob, N.I, Abdullah, Y., Hasbullah, N.F.,, 2020. Effect of irradiation upon single layer graphene on AMSERU &

Si02/Si substrate using electron beam irradiation (EBI). Mater. Today Proc. 29, 115-118. P O
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RELIABILITY TRADE-SPACE EXPLORATION MODELLING FOR
SATELLITE ANOMALIES USING EXPONENTIAL DISTRIBUTION

Muhamad Imran Haris Ahmad Mahmood, *Nadirah Abdul Rahim, Abdul Mutholib
Department of ECE, Kulliyyah of Engineering, International Islamic University Malaysia, 53100, Gombak, Kuala Lumpur, Malaysia
Department of Information Systems, Faculty of Science and Technology, UIN Syarif Hidayatullah Jakarta, Benten, 15412, Indonesia

Model performance (RMSE, lower is better):
Exponential provides the best overall fit across
subsystems; representative RMSE values in the study
are 0.22 (antenna), 0.27 (transponder), 0.30 (amplifier),
and 0.30 (battery).

This study analyzes satellite reliability using anomaly
data only (normal satellites excluded). Reliability data
from 87 satellites (Seradata) are modeled with
parametric (Weibull, Exponential, Poisson) and non-
parametric (Kaplan—-Meier, Monte Carlo) approaches.
The data consist of reliability values for antennas,

transponders, amplifiers, and batteries. The models are Prominent components analysed:

compared by RMSE to find the best fit. Results show the
Exponential model achieves the lowest RMSE across the
communication subsystem case study. A Trade-Space
Exploration (TSE) framework is then built on the best

Antenna, Transponder, Amplifier, Battery.

TSE outcome:
The Exponential-based TSE links reliability to design life

and performance, enabling clearer design trade-off
decisions compared to prior models. The new
mathematical TSE model is in Eq. (1). Where:

mathematical model to relate Design Dependent
Parameters  (DDPs)—reliability, —design life, and
performance. The results conclude that the newly
developed exponential-based reliability TSE model
shows a promising outcome, with RMSE values of 34.2,
10.2, 19.6, and 19.9 compared to Nadirah’s model and
Shazana’s model, which have RMSE values of 16.1, 49.7,
28.2, and 27.6 for antennaq, transponder, amplifier, and
battery, respectively.

TSEp@ = e “¥(1 —RMSE) (1)

R(t) = reliability at time t

A = failure rate of the component

a = scaling coefficient

e RMSE indicates the difference between the predicted
reliability and the actual reliability value to evaluate
the accuracy of the model.

e The higher the RMSE, the lower the performance.

e Because (1-RMSE) is included, models with large RMSE
errors receive a lower prediction of reliability,
compared to those with lower RMSE errors.

e Satellite anomalies cause service disruption and
cost; prior work often lacks structured, model-
based reliability analysis grounded in real anomaly

data.

e Existing models do not adequately integrate 08 | O PO B
reliability trends with design-life and performance | l—:mwn.me.TSE
considerations for decision-making. . l—;::f:"}sé *

Baisery (TSE)

3 obectves

=]
o=
i

TSE Relability

s —

e |dentify prominent subsystem components of
satellite anomalies. u

]
L]

e Analyse parametric and non-parametric |
mathematical models in reliability analysis. a4l

e Develop a mathematical-based TSE model ﬂ
consisting of DDPs (reliability, design life, MW & & 4 & & 5 a3 4 =
performonce) . Design Life (years)

Fig. 2: Reliability Exponential-Based TSE Model Prediction For
Each Satellite Anomaly
- )

Classify the Semdata
databaze based on types of
components

Dataset: 87 failed
satellites from Seradata

- = T \ for each subsystem.
Tdentify the prominent
component falures 10 communicaton

o

e An Exponential reliability model best fits the
anomaly-only satellite dataset, and a new
Exponential-based TSE incorporating DDPs (reliability,

u e Tools/Scope: T
+ MATLAB 1F‘)or modeling design life, performance) was developed.
|.5.r|.151.1-|.= using mathem abcal models +,_.__- and pIOtS Future work:
¥ e Broaden subsystems and incorporate environmental

factors to improve predictive accuracy further;
e Later, AI/ML can be explored as an extension, not a
replacement, of the mathematical baseline.

|r Calkevlate BAVSE foreach
mathematical model

Chooss 3 mathematxal mods
with the lowest RASE valoe

Y
[ Refine the mathematical modal ]

+

Create T5E rqhmhun coaperating
with DDy

v

Validaw the TSE models | The authors thank the Asian Office of Aerospace
1 Research And Development (AOARD) for the monetary
assistance withGrant Numbers: FA2386-23-1-4073 and
SPI23-179-0179. The authors appreciate the IIlUM CPS
Khair Award for tuition fees coverage.

Fig. 1: Flowchart of research methodology

Ahmad Mahmood, Muhamad Imran Haris, Abdul Rahim, Nadirah, & Mutholib, Abdul (2025). Reliability Trade-
Space Exploration Modelling for Satellite Anomalies Using Exponential Distribution. IIUM Engineering Journal, Vol
26, No 3.
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POLARITY EFFECTS OF BAMBOO FIBER ON THE CHEMICAL AND
PHYSICAL PROPERTIES OF BITUMEN

*Nadiah Md Husain & Batrisyia Azme
Civil Engineering Department, Kulliyyah of Engineering

Bitumen is widely used in pavement construction, but its

long-term performance is limited by ageing, traffic

loading, temperature susceptibility, and environmental

factors, leading to premature failures and higher

maintenance costs. Natural fibers have emerged as

sustainable modifiers due to their lignocellulosic | =

composition, which introduces polarity and can

enhance the chemical and physical properties of

bitumen. This study evaluated untreated and alkali- :

treated bamboo fibers, incorporated at low dosages - P . e — : —
into 60/70 grade bitumen. Chemical interactions were Figure 2: Control Sample FTIR Figure 3:0.2_5.0 (U) FTIR
analyzed using Fourier Transform Infrared Spectroscopy 2 ) The FTIR analysis of the control
(FTIR-ATR), while physical properties were assessed pitumen  sample  showed
through penetration and softening point tests. FTIR characteristic  hydrocarbon

confirmed polar functional groups in bamboo fibers, | ’: 1 peaks at ~2918 cm-' and ~2849
particularly treated samples, indicating chemical 2 r cm- (C-H stretching), ~1455
interactions with bitumen and improved binder o . : cm-' and ~1375 cm-" (C-H

compatibility. Physical tests showed lower penetration
and higher softening points compared to the control,
with treated fibers giving stronger effects. These results
suggest that bamboo fiber acts not only as a physical
additive but also as a chemical modifier, enhancing

bending), and ~721 cm-' (long-
| chain alkanes), confirming its
1, predominantly non-polar

Figure 3:0.2_5.0 (T) FTIR composition.

binder stiffness, thermal stability, and potentially When bamboo fiber was incorporated, new absorption

adhesion. Overall, bamboo fiber offers a sustainable
pathway for improving pavement performance,
warranting further studies on dosage, treatment, and
mixture-level behavior under service conditions.

bands appeared around ~1598 cm” and ~808 cm-,
indicating the presence of polar functional groups such as
hydroxyl (—OH) and carboxyl (—COOH) derived from the
fiber's lignocellulosic structure. These polar groups enhance
the chemical interactions between fiber and bitumen,
improving overall polarity within the binder. The effect was
more pronounced in the alkali-treated fiber samples, where
peaks were sharper and more intense, suggesting that
treatment exposed more active functional groups. The
increased polarity improves binder compatibility and

roads dre constantly exposed to ageing, heavy traffic . : . . ;
loads, temperature variations, and environmental adhesion with aggregates, reducing moisture-induced
stripping and enhancing pavement durabilitv

stresses that reduce durability and service life. In Cotening B
Malaysia, potholes and structural failures are often linked LR

to high traffic volumes, heavy axle loads, and inadequate

adhesion between aggregate and asphalt, which weaken

bonding and lead to defects such as ravelling and .

stripping, especially under heavy rainfall. Poor drainage

systems further aggravate these failures by allowing % .

water to accumulate on road surfaces, causing rutting, 7 AR | :

depressions, and increased risks of hydroplaning,
particularly during monsoon seasons. These issues
accelerate pavement deterioration, increase Figure 4: Penetration Test Figure 4: Softening Point Test
maintenance costs, and compromise road safety. To
address these concerns, sustainable alternatives are
increasingly explored, with bamboo fiber emerging as a
promising additive due to its natural ability to enhance

Pavement deterioration is a persistent challenge, as

The penetration test results show that the addition of
bamboo fiber reduced penetration values compared to
the control (6.02 mm). Untreated fiber lowered the value

adhesion, ductility, and durability of asphalt mixtures. Its to 5.03 mm, while treated fiber further reduced it to 4.6]

rough surface and high oil absorption capacity mm. T!’]IS regjuctlon indicates mcreo.sed binder stiffness,

strengthen bitumen—-aggregate bonding while acting as which is attributed to the polar functional groups (~OH, -

a barrier against moisture infiltration, offering a cost- COOH) in bamboo fiber that restrict molecular mobility.

efficient and eco-friendly pathway to improve pavement Treated fiber was more effective due to the alkali

performance and extend service life. treatment exposing more active sites for chemical
interaction.

Similarly, the softening point results demonstrate
improved thermal stability with fiber modification. The
control binder recorded the lowest softening point (47.5

This project aims to analyze the chemical interactions 5C), which increased to 48.0 °C with untreated fiber and

between the polar functional groups of bamboo fiber and

bitumen, as well as to evaluate their influence on the 485 °C with treated fiber. A higher softening point
physical properties of bitumen. suggests better resistance to high-temperature

deformation, showing that bamboo fiber, especially
treated fiber, enhances binder stability and durability.
These findings highlight bamboo fiber's potential as a
sustainable modifier to improve bitumen performance.

Mk ikl bk 17 Soak o clean waler m . | P00 hanumer :
e — room temperature for 24 b | crusher crushing *
Dirying at 110°C for 2h
g : —— obiain the orginal bamiboo fiker The incorporation of bamboo fiber into bitumen
Drying a1 80 *°C for 4 b |, grind ints | Soak in 5% MatiH | . .
Biscotbind ihipe , paos b seve solistion for 8 b enhances binder performance through both chemical

and physical mechanisms. FTIR analysis confirmed the
introduction of polar functional groups (—OH, —COOH),
which improved polarity and chemical interactions
within the binder, particularly in treated fibers. These
interactions translated into lower penetration values

Figure 1: Bamboo Fibers Preparation

The support provided by the Fundamental Research and higher softening points, indicating increased
Grant Scheme (FRGS) from the Malaysian Ministry of stiffness, improved thermal stability, and stronger
Higher Education (MOHE) and Department of Civil adhesion with aggregates. Overall, bamboo fiber
Engineering, International Islamic University of Malaysia demonstrates strong potential as a sustainable and
(lUM) in the form of a research grant number eco-friendly modifier to improve pavement durability,
FRGS/1/2024/TK08/UIAM/02/6 (Project ID: FRGS24-325- reduce moisture-related damage, and extend service
0934) for this study is highly appreciated. life, making it a viable alternative to synthetic additives.




oy Lyl dsallellasallulllacalsll KULLIYYAH OF ENGINEERING
O PV EADING THE WAY T HEADING Tt woRtD -~ RESEARCH, INNOVATION & COMMERCIALISATION

VL il e et A e e L KERICE 2025

Garcon of Knowieoon and Virte

LOW COST PORTABLE WATER PURIFIER SYSTEM FOR
DISASTER RELIEF USING SUSTAINABLE ENERGY

Muhammad Muhairis bin Azmnan’, Nadzril bin Sulaiman'’
Department of Mechatronics Engineering, International Islamic University Malaysia’

This project presents a portable solar-powered water The effectiveness of the purification device were
purification system designed for disaster relief. The investigated. Five raw water samples were collected from
bGCprCk device integrates ﬁlterS, uv diSinfeCtion, Sensors outdoor environments representing contaminated
and Arduino control. Testing on pUddle water showed sources. Table 1 and 2 illustrated the results

improved clarity, odor, pH and TDS reduction by 50-70%.
Future works are upgrade battery enhanced solar charging

and loT monitoring. el B T A e - AR o)
o Table 1 Water
= — — | e T quality before
7 6.3 7.1 B70 Pt and after

Natural disasters disrupt clean water access raising disease 2 S i i i treatment

risks. Conventional systems are tend to be bulky and grid

dependent and impractical for emergency settings Table 2 Water [Swme [ G O o

visual and — SoTy None Cloudv | Clear
odour before 7 Soily Rone Moddy | Clear
© =
treatment 5| Meallc Wone Cloudy Tlear

o Design a solar-powered portable purifier with filtration,

UV, storage and monitoring. After filtration, all samples were observed to be odourless

o Develop and integrate all components into a working and clear showing a improvement. Fig. 4 shows samples

system. before and after treatment proves the visual clarity

o Test and evaluate system performance. enhancement

The process starts with raw water in the upper tank pumped
through sediment and carbon filters to remove impurities
illustrated in Fig.l . It then enters the lower tank where a UV
lamp disinfects pathogens. pH and TDS sensors evaluate
quality with results shown on an LCD. Safe water is
dispensed while unsafe water is re-cycled for further
purification.
| :
Rawwater | | water | oo [ W Sensor Clean Water | |  User Fig. 4 Samples before and after treatment
ik o mlmlmr it i i After filtration, all samples were observed to be odourless
: and clear showing a improvement. Fig. 4 shows samples
Fig. 1 Conceptual block diagram before and after treatment proves the visual clarity
enhancement

The block diagram (Fig. 2) illustrates system operation. The solar Table | presents pH and TDS results before and after

powered battery supplies power to the pump, UV lamp, sensors and filtration. Raw water pH ranged 5.2-6.4 slightly acidic but

LCD. An Arduino Uno functions as the central controller processing improved to 6.9-7.3, within WHO's safe range. TDS

sensor inputs and regulating outputs to ensure coordinated dropped from 870-1050 ppm to 290-410 ppm achieving

purification performance. 50-70% reduction though still above ideal palatability
, | (<250 ppm). Table 2 shows quadlitative improvement with
Foweriinle | Sentetlft S unpleasant odours and cloudy appearances eliminated
Solar Panel -| UV Light demonstrating the system’s effectiveness in enhancing
1 ; water quality.
Solar Charger | | | ArduinoUno — -| LCD Display
—
Solar Battery — -| Water Pump
In conclusion, testing confirmed effective filtration
P i 3 performance and disinfection with pH and TDS sensors
TDS Sensor pH Sensor Water Sensor validating safe standards. Solar energy ensured
e o sustainability while the compact backpack design enabled

portability. The project achieved affordability and portability
showing strong potential for humanitarion and disaster
response applications.

Fig. 2 Device block diagram

|
a iﬂ 1 -
o= lg All praise to Allah for enabling me to complete this project. |
H— sincerely thank KOE lecturers, my project advisor, Dr. Nadzril
L / bin Sulaiman, friends and my parents for their guidance,
T— o e support and encouragement making this project comes to
o ife.

Fig. 3 Device design and final construction of the device
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SOLARGEL: REVOLUTIONIZING SOLAR WATER GENERATION WITH SMART
GRAPHENE HYDROGELS

Nurul Agilah Bt Awang, *Dr Syazwani Bt Mohd Zaki*, *Flora Serati*, *Ahmad Akid Zulkifli* and *Saiffagrullah b.Shamsulamri*
International Islamic University Malaysia (IIlUM)

S-Sustainable O-Optimized L-Low cost A-Adaptable

(Renewed power) (91.5% (Due to In-house (Customizable via (Eff Rt_ Refin?pg tion)
high solar efficiency) ~ made chemicals) mold) ective purirication

s

Global Challenge: PANI The SOLARGEL photothermal system demonstrated
Clean water SCGrC'tY affects al exceptional performance, achieving a solar-to-
hitting the less fortunate harde ® vapor efficiency of up to 91.5%. This high efficiency is
smart Solution: “Trb'::;?;'m attrlbuted fco.the 'synerglstlc |.ntegrqt|on of PANI,
SolarGel - PEGDA-PANI-GO +mﬁmw which maximizes light absorption, and GO, which
hydrogel enhances heat conduction and adsorption, all within
) Hydrogel with . . .
dual functions @y a stable PEGDA matrix. The system's unique structure
Dual Action: " (Solar Vapour provides dual-functionality, effectively generating
Solar vapor + contaminant (PEGOA Generation + | GO clean water through solar vapor generation while
removal =090 water Purification) T Sesstar : . , .
: el body Enhances ight simultaneously removing various contaminants,
s o i : including salts and dyes. Furthermore, the material's
Beyond Desalination: oty el 9 yes. ’

Treats wastewater & industrial
effluents.

Big Impact:

low-cost, scalable, and modular design makes it
highly suitable for practical deployment in both rural
and small-scale industrial applications, directly
supporting the goals of UN SDG 6: Clean Water &

Low-cost, scalable, user-friendly Sanitation.
— clean water for everyone.

2 Problemstatement

e Over 2.2 billion people lack access to safe water, with
the greatest burden on rural, indigenous, and
underserved communities

e Reverse Osmosis (RO) is effective but unsuitable for
villages.

e Distillation requires constant heating, impractical for
off-grid use.

e Conventional hydrogels show low efficiency and
limited purification, restricting real-world use.

e A renewable, low-cost, dual-function solution is
urgently needed to provideboth water generation
and purification for underserved communities and
small industries.

e Exceptional Solar Efficiency — Achieved up to 91.5%
efficiency through PANI's light absorption and GO's
heat conduction/adsorption. This minimizes energy

* Optimize GO  dispersion maximum  heat loss by localizing heat at the water surface.
conversion. This will help to increase the rate of solar e Dual Functionality — Produces clean water via

vapor generation (SVG), allowing higher absorption distillation and removes contaminants. Unlike most
of sunlight and conversion to heat for evaporation. systems that only desalinate, it enables wastewater
e To determine the ideal hydrogel thickness that treatment and industrial recycling.
- Low-cost, viable, and
scalable for real-world use. Supports global water
access and aligns with UN SDG 6: Clean Water &
Sanitation.
Easy to manage and maintain - The system is easy
to be removed and can be replaced with a new one
when old one degrade, making it accessible for all
ages to use it.

SolarGel proves a practical, scalable, and
sustainable pathway toward universal clean water

balances efficient heat localization and sufficient e Practical & Scalable
water transport to improve overall system efficiency

and water output. Optimal thickness is crucial for

maximizing SVG performance, as too thin hydrogel

may not hold enough water, while too thick can o
waste energy due to the large volume.

access
= = = e vt This research was funded by a grant from the Ministry
B ., N G- of Higher Education of Malaysia (FRGS Grant
e SEy e o T FRGS/1/2022/TK09/UIAM/O27
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MECHANICAL PERFORMANCE EVALUATION OF AN ENHANCED-COOLING SMA
ACTUATOR FOR MULTI-DIRECTIONAL ASSISTIVE FACIAL REHABILITATION DEVICE

Raudhatul lImii binti Rahazlan Affandi. Dr. Azni Nabela binti Wahid*
Department of Mechatronics Engineering, International Islamic University Malaysia

Facial paralysis impairs voluntary facial muscle control e The SMA springs under radial forced convection
and typically requires precise, repetitive exercises to demonstrated a 58.2% improvement in response time
achieve neuromuscular recovery. This paper presents compared to natural air cooling.

the conceptual and mechanical design of a shape e Radial cooling reached steady-state fastest (47 s),
memory  alloy  (SMA)-based,  multi-directional followed by axial cooling (70 s), while free convection

rehabilitation device targeting key facial muscles such

was slowest (333 s). Radial cooling provided the most
as the forehead and cheek. SMA actuators offer

effective heat transfer due to uniform airflow, whereas

advantages like high force-to-weight ratio and axial cooling caused uneven temperature distribution.

compactness, but their slow cooling limits dynamic e A single spring for the forehead produced 1.4 N, while
response. To enhance actuation speed, this device two springs for the cheek generated 3.5-3.8 N, sufficient
integrates  external cooling through forced air to actuate three facial tissues. Both setups showed
convection with a DC fan. Experimental results reveal similar force rates, but the single spring completed
that axial and radial forced convection improves SMA cycles faster (~184 s) than the dual-spring (~218 s) due

actuation speed by 79% and 85.8% compared to free air
cooling. Design optimization using smaller spring
diaometers further improves martensite-austenite
transition time by 275% and reduces austenite-
martensite transition time by 58.2%. The prototype
achieves an operational frequency of 0.04 Hz, and
further refinement in control system and cooling
strategy utilizing liquid may improve response time and
efficiency. Results from this study contribute to the

to lower thermal mass.

SMA-spring nﬂurminn SMA Actuation with Varying Coaling Configuration
i@ Pl dLE f 1ing phase et % 4

— — Axial
— Hadial
wenws Figs CofveTisn

Fescw (M)

0o g M MU oS00 500 D TOO M0

. : LS Time [ i T R
mechanical design optimization of SMA-actuated Ll e g R e e i
oy . o o . - - h el LL1] TN
rehabilitation devices, forming a foundation for future et e
. i ; SMA spring performance with cooling (solid) and SMA force generation with different cooling methods
clinical Integration. without cooling (dashed) mechanism (red - heating phase, blue - cooling phase)
Force-Time Profile of Single- and Dual-S5MA
a
The integration of robotics system as assistive device in .
facial rehabilitation offers a promising avenue for a more =
personalized and efficient therapy by providing a = 1
controlled and targeted muscle activation. Traditional 514}
actuators in robotic system are mostly bulky and noisy, o
hence lead to the application of SMA as actuator. 3
However, the configurations of SMA wires play a major -
roles in the development of an actuator as it might ——13MA - - 15MA

Force exerted by SMA actuators (with cooling) to the
biomechanical model of cheek muscle (solid line) and
forehead muscle (dashed line)

delayed the actuation process and reduce
responsiveness. Additionally, the slow cooling properties
of the SMA material affect the speed of actuation and
produce small force output.

SMA actuators with external cooling improved
actuation speed and performance, enabling effective
The main objective of the research is to develop an multi-muscle activation with comfort. Future work will

efficient SMA-based robot-assisted facial rehabilitation optimize cooling methods and emphasize lightweight,
by enhancing its actuation speed through external compdct designs for better weargolity

cooling and improving the design by targeting multiple
facial muscles for actuation.

24 Mimm apring

D0
'mll“.ﬂ'ﬂ.'l | TIR1E i Faroe
“‘-iw‘l ------ G—‘-U“
Study of prior research
related to facial rehabilitation
and SMA ac Phase 1
mask and SMA actuators T
TRAY b rrem gring |
Fo
-------------------------------------------------------------------------------------------------------- MR ——— N —] v
A ShlA Spring = =

Experimental studies on
configuration of external cooling and %
specification of SMA spring as an

schematic diagram of Biomechanical modelling. (a) a SMA spring with a) free convection b)

actuator mimic of cheek muscles (b) a mimic of forehead muscle radial cooling c) axial cooling Prototype placed on a subject (Approval
acquired from IIUM Research Ethics Committee
no. IREC 2023-022)

Development of Robot-
assisted Facial Rehabilitation
using SMA-based Actuator

=N

Prototype of the SMA-based facial rehabilitation
device

SMA based actuation unit a) complete setup b) top view showing the PC fan to
provide radial cooling
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PRODUCTION OF OIL PALM MESOCARP FIBER-DERIVED ACTIVATED
CARBON (PMF-AC) FOR SUPERCAPACITOR ELECTRODE APPLICATION

Nabiil Ahmadi Mohd ', Mariatul Fadzillah Mansor', Mohamad Azri Sukiran®*
'Department of Chemical Engineering, Kulliyyah of Engineering International Islamic University Malaysia (IIlUM),
’Engineering and Processing Department, Malaysian Palm Oil Board (MPOB

1 Abswact

This project investigates the production of activated

carbon (AC) from oil palm mesocarp fiber (PMF) for 1) Screening for ideal biochar 2) Parameter optimization using

ccD

supercapacitor electrode applications. PMF biochar 3 o

y BT13

obtained from pyrolysis at 600°C showed optimal
properties for activation. Using KOH chemical
activation and Central Composite Design (CCD) % 1
optimization, the best condition was identified at 30%

KOH and 600°C, yielding AC with a surface area of

306.86 m?/g. Characterization confirmed hierarchical 28
pores, high carbon content, and functional groups |
favorable for electrochemical applications. The study
highlights PMF as a sustainable precursor for energy 2 g :
storage materials. A —iib B i g Py

T e

A ECH D lnaie

BC600 was determined to be the ideal Model predicted the optimum SBET

biochar for AC production due to its large (30553 m2/g) at 295% KOH
SBET (16713 m2/g) and moderate yield concentration and 560.64°C

(25.8%) activation temperature
o Abundance of underutilized oil palm biomass ..
cause concern of environmental pollution. 3) AC characterization
o Demand for sustainable energy storage derived BET surface area (SBET), total pore volume (Vtotal), micropore volume
from biomass. (Vmicro), average pore diameter (DP), and elemental composition of AC with
o Gaps in the optimization of AC production different activation severity

process.

 Sample Sin(méfg)  View(emi/g)  Vews (cmi/g) e (nm) Relative composition (%)

. H M 3
- AC10-400 195,28 0.1302 0.0951 267 &85 2.18 50 2800
AC20.400 w15 0. 1858 01549 2.40 7185 1.7 |47 2497
AC30-£00 06 84 1 582 L1259 253 Trla I.54 I 2464
AC30-800 11520 00878 0.0532 305 71.00 0.3z |80 2708

1.To identify the ideal pyrolysis temperature for
producing biochar with the highest surface area. l'?@'

2.To statistically optimize the impregnation FT-IR spectrum of different

concentration and activation temperature in
the production of activated carbon.

3.To evaluate the AC characteristics and its
suitability as electrode material.

C
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SEM images of AC30-600
Wi (m-1

' Biomass Pretreatment Post-treatment .

E Drying, grinding, and sieving of raw PMF o The AC were washed & fittered with hot i

H PMF Precirsor dH,0 (T0-80°C) until pH T was achieved !

H A before being oven-dried at 60°C for 24 h |

| Pyrolysis |
- Heating of 20 g of PMF at different | _ Activated Carbon |
£ ¢ |temnperatures (400°C, 500°C, 600°C, & T00°C)| | : o . . ) )
g i E b it bk el NRTSRS Apanrpian Nasnm i o Optimized conditions (30% KOH, 600°C) yield AC with desirable
g | D"I‘E”"‘."““_”f' "ft;"!: i *‘“ﬂT‘z 8 porosity, high carbon content & structural stability.

: G mia iﬂmr”m - 1 o Although the surface area produced is lower than commercial AC,

; | § the hierarchical pores & functional groups make it competitive.

‘ | o Overall, this study shows that PMF can be converted into AC

' ; suitable for supercapacitor electrode application.

o YES (Selected biochar) !

T |

i Chemical Impregnation !

| Impregnation of biochar with KOH at !

i different KOH concentrations [10%, 20%0 & i

i 30%) for 6 h. The impregnated biochar is | ) ) ) ) )
e | |then itbered and oven-dried st B6°C for 24 h i This research is fully supported by the Kulliyyah of Engineering,
£ | - YES (Selected AC) IIUM. The quthoys would also Iikg to express their deep gratitude
£ 1 Spragnistad brech T = T to the Engineering and Processing Department, Malaysian Palm
° | Thermal Activation * BET gas:inrpﬁun an;wgn | o Oil Board (MPOB) for providing the PMF samples and technical

. Heating of impregnated biocharat | < CHN elamental aiabycts E assistance throughout this project.

: different activation temperatures (400°C, o FT-IR spectroscopy | §

| |800°C.£800°C) for 1 hunder inert condition « SEMimaging j

BERC
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WHEEL-LEGGED STAIR CLIMBING ROBOT

Ahmad Fakhri Hassan Bin Ahmad Nazmi', Hesnawi Mohamad', *Md. Raisuddin Khan'

'Department of Mechatronics Engineering, Kulliyyah of Engineering, International Islamic University Malaysia

This project presents a novel wheel-legged stair-
climbing robot designed for stable and efficient mobility.
The main goal of this research is to use the robot as an
assisting platform for the existing motorized wheelchairs.
Several configurations of the robot were evaluated using
Onshape and 3D modeling in MATLAB simulations to
optimize the climbing performance of the robot. A

prototype was built to replicate simulation results, but e o
testing was limited by fabrication quality and low-torque (a) (b)
motors. Simulations confirmed the design’s stair- Figure 1: Model of the wheel-legged robot (a) Oneshape
climbing potential, while future improvements will focus model (b) Simscape simulation (screen-shot of
on parametric optimization and professional fabrication animation)

for reliable real-world performance..

R i e B

Conventional wheeled robots struggle on uneven
terrain, with staircases being a major obstacle in urban e AT YR OIY 7 0
and residential areas. There is a clear need for RSOGO 1O O | SO

specialized stair-climbing robots to ensure safe and
reliable vertical mobility. However, a fully autonomous
stair-climbing robot will be expensive in terms of
owning as well as maintenance. An assistive stair-
climbing attachment to the existing wheelchairs could
be an affordable solution to this problem.

Figure 2: MATLAB simulation results using
Simscape Toolbox

e To design a stair-climbing robot combining wheels
and legs

¢ To simulate stair-climbing motion

e To evaluate climbing performance through testing

Figure 3: Prototype of the wheel-
legged robot

This work was designed, simulated, and prototyped
a stair-climbing robot. Simulations showed stable
climbing, but the heavier prototype lacked
sufficient motor torque. Future improvements
include stronger attachments and high-torque
motors.

The authors sincerely acknowledge the support of
the Autonomous Systems Laboratory for helping
with space and components for this project.
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THERMAL AND MECHANICAL STABILITY OF HIGH ENTROPY

ALLOY (HEA) FOR RADAR ABSORBING MATERIAL IN HARSH
ENVIRONMENT TOWARDS STEALTH TECHNOLOGY

Muhammad Azim bin Abd Rahim & Norhuda Hidayah binti *
Department of Manufacturing and Materials Engineering, Kulliyah of Engineering, International Islamic University Malaysia
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Radar absorbing materials (RAMs) are integral to stealth
technology, enabling the reduction of radar wave
reflection and enhancing the invisibility of military assets.
However, traditional RAM such as ferrite, graphite and
ceramic face critical challenges including limited
absorption bandwidth, poor thermal stability, mechanical
brittleness and high density. These limitations restrict the
application in harsh environment where lightweight,
durable and thermal stability are essential. High entropy
alloy (HEA) composed of multiple principal elements in
nearly equi-atomic ratio offer a solution due to the
superior  thermal stability, corrosion resistance,
mechanical strength and electromagnetic wave
absorption properties. This study focused on the
characterization of the FeCoNiAIBSi HEA as coating
material using magnetic sputtering on the graphite
substrate. Advance characterization methods is used in
this study including scanning electron microscopy (SEM)
and X-ray diffraction (XRD), are employed to examine the
microstructure and crystal structure respectively. Vickers
hardness test is used to test the mechanical properties,
while differential scanning calorimetry is used to analyse
the thermal stability of the HEA.

Fabrication of Coating of
FeCoNiAIBSi HEA
powder by

mechanical alloying

Compaction and
sintering of the
produced
FeCoNiAIBSi HEA

FeCoNiAIBSi HEA on
the graphite
substrate using
magnetic sputtering

i. Crystal structure of FeCoNiAIBSi HEA before and after mechanical alloying
process
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Figure 4: EDS mapping of FeCoNiAIBSi
HEA powder after alloying at 140H

i s = ® M om om
)
Figure 3: XRD spectra of FeCoNiAIBSi
HEA powder before and after
alloying at 140H
ii. Hardness test of graphite after coating with FeCoNiAIBSi HEA

(G) Microh

e Graphite has been used in RAM due to its resistance to
corrosion and narrow absorption frequency of (2-
12GHZ). However, this material showed reduce efficiency
at harsh environment condition which required by
stealth application. This limits the efficiency of the RAM
that to be effective across a larger spectrum of modern
radar systems.

At high altitude, thermal stability of graphite tend to
degrade and phase transition will occur at around
400°C to 500°C which leading to a mass loss and
surface porosity.

At harsh environment condition, graphite tend to loss its
structural stability due to low thermal expansion and
also lead to embrittlement.

ardreesy of HEA b) Microhardnsdi ol Eraptule

L

Figure 5 : (a) Microhardness test of FeCoNiAIBSi HEA powder before and after sintering at
900C and (b) microhardness of graphite before and after coating

iii. Thermal stability of graphite after coating with FeCoNiAIBSi HEA
(a) (b)

Hemal B 0
1 F

i jum

Tormgaratess | T

Temparanss | T

Figure 6 : (a) DSC and (b) TGA result of of graphite coated withFeCoNiAIBSi
HEA powder from 20 - 1200 ° C.

Figure 2 : Void and cracks
phenomena in stealth coating
on F22 [1].

Figure 1: F-117 Nighthawk Aircraft
incorporates Stealth technology
to avoid radar detection.

3 Objestves

high
entropy alloy as coating material on graphite as

The fabrication of FeCoNiAIBSi HEA powder was
successfully conducted. Formation of solid solution
BCC phase was observed after 140 hours of milling
time.

The graphite was successfully coated with HEA at 30
minutes by magnetic sputtering.

» To fabricate and characterize FeCoNiAIBSi

substatrate using magnetic sputtering.

To evaluate the thermal stability of FeCoNiAIBSi HEA as
coating material at extreme temperature conditions
typically up to 200-1100 °C.

To compare the durability of uncoated graphite and
coated graphite with FeCoNiAIBSi HEA as coating
material by assessing the hardness property.

Thermal stability shows that the coated material does
not significant weight loss and also having exothermic
process which indicate stability of coated graphite at
high temperature.

30 minutes of coating shows the improvement in
hardness which is 17% compared to uncoated
graphite.

HEA coating successfully enhance the hardness and
thermal stability making it ideal for radar absorbing
material for stealth application

The authors would like to thanks KOE and IIlUM for
continuous support for the successful of this project.

References
[1] Rogoway, T. (2019). These images of an F-22 Raptor’'s crumbling radar absorbent
skin are fascinating. The Drive: The War Zone.
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IDENTIFYING AND RANKING KEY CAUSES OF CONSTRUCTION DELAYS:
STAKEHOLDERS PERSPECTIVE BASED ON QUANTITATIVE APPROACH.

Nur Dzafirah Abd Malek, Tahara Ramadzan Md Kassim®*
Department of Civil Engineering, Kulliyyah of Engineering, International Islamic University Malaysia

- Ty

Construction delays remain a significant challenge ( stan ;}

worldwide including in the Malaysian construction ““‘*«—l—-*’

industry. Construction delays often result in increased et ey

costs, reduced productivity, and strained stakeholder - Develop Questionnaire .
relationships, ultimately affecting the industry's e  Lagmrieigl
reputation. To address this issue, quantitative methods -Using Google Form | P
are commonly used to identify and rank the most I

frequent key causes of delays. This study adopts a TSy Chack] Pl Sy

quantitative approach to identify, evaluate, and rank

the key causes of time delays in the construction o A ) i s Mg gedind
projects. Data were collected through a structured acadernicisn

questionnaire, which underwent a validity check before
being distributed to industry professionals. The
responses were analyzed using the Relative @
Importance Index (RIl) to determine the most critical

key causes of delays in Malaysian construction projects, . v .

based on the perspectives of various project { G
stakeholders. The findings offer valuable insights for IJ'-.Distritmtu questi_mnamluol." 58 responses
policymakers, industry stakeholders, practitioners, g s |

and researchers seeking to enhance construction ' | |

sector performance, particularly in minimizing and e | Y ]
mitigating project delays. (== e, | Ry Toal | 087 6o0d data

- v(N=1)cr g .
(v+( Jer) II.' -Alpha Cronbach ."I interpretation

l

| [
| |
II Diata Analysis Method Using: |

Construction activities are a major driver of the global E——— m,_,xm,,}l'l RIf = 22
economy, contributing significantly to gross domestic .'I | (4=N)
product (GDP) and employment worldwide. Large-scale I

construction projects play a vital role in societal
development [1-2]. Delays in construction can be defined
as time overruns the inability to meet the scheduled time,
resulting in late completion [3]. This issue has been
widely researched particularly in public and private
sector projects across low- and middle-income countries
where meeting project timelines can also enhance a
country's social reputation by fulfilling public needs [4].
Despite efforts to deliver projects on time within budget
and at acceptable quality standards, many construction
projects still experience delays, cost overruns, and
amendments [5]. To address this, the current study Demographic of the respondents
considers the perspectives of key stakeholder groups :
such as clients, consultants, and contractors to develop a
comprehensive understanding of the key causes of
construction delays. The finding offers valuable insights

Result and Discussion

= Hesidental

a Commarcial

for policymakers, industry stakeholders, practitioners, and = aMale Infrastructure
researchers aiming to enhance the performance of the A% - 53y, [EEERER B Service &maintenance
construction sector, particularly in  Malaysia. By S Anc O
systematically identifying and ranking key causes of iz
delay through a quantitative approach, the study
contributes to a clearer understanding of scheduling
challenges and supports the development of practical
and effective mitigation strategies. RII RANGING 0.8 -1.00 = Significant
RII 0.76-0.74
Consultant =
: ) Delays in documents
To identify the key To evaluate and rank the review by consultants
. causes of time delay in .. |keycauses oftime delay 2
I construction projects " in construction projects
using quantitative using quantitative
approach. approach. Inaccurate estimation
of the project timeline
10
Design documeants
approval delays by
design consultants

This study identifies the 11 key causes of construction

delays involving clients, consultants, contractors, and Ranking key causes of construction delays using RII approach
external parties through a quantitative approach. Using the

Relative Importance Index (RIl), with values ranging from
0.83 to 0.75, the results highlight frequent client change Coferemces

ordfers and . slow deCISIO.n_mOklng durmg qongtructlon ,OS 1.Horta IM, Camanho AS, Johnes J, Johnes G. (2013) Performance trends in the construction industry
major contributors to project delays. These findings provide worldwide: an overview of the turn of the century. J Product Anal 2013;39(1):89-99. doi:

insi i i i - https://doi.org/10.1007/s11123-012- 0276-0.
valuable InSIthS for 'mproving pldnmng and schedullng. 2.Wang J, Wu P, Wang X, Shou W. The outlook of blockchain technology fo construction engineering

Encouraging timely decision-making by clients can play a management. Front Eng Manage 2017;4(1):67. doi: https://doi.org/10.15302/j-fem-2017006.

key role in minimizing delays and enhancing project 3.Agyekum-Mensah G, Knight AD. (2017) The professionals perspective on the causes of project
timelines delay in the construction industry, Engineering, Construction and Architectural Management 24
. (5) (2017) 828-841.

4.Sepasgozar, S.M.E. (2019) Delay causes and emerging digital tools: a novel model of delay
analysis, including integrated project delivery and PMBOK. Buildings.

5.Kavuma A, Ock J, Jang H (2019) Factors influencing time and cost overruns on freeform
construction  projects.  KSCE  Journal  of  Civil  Engineering  23(4):1442-1450,
https://doi.org/10.1007/s12205-019-0447-x
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DEVELOPMENT OF A LOW-COST AND EASILY FABRICATED
MOLECULARLY IMPRINTED POLYMER (MIP)-BASED SENSOR
FOR SULFAMETHOXAZOLE (SMX) ANTIBIOTIC DETECTION

Amanatuzzakiah Abdul Halim ™ ,Muhammad Azri Rafig Mohd Rasyidi' Nik lham Zulaikha Nik Mohd Zamri',Rosminazuin Ab. Rahim?Aliza Aini Md
Ralib?

'Department of Chemical Engineering and Sustainability, Kulliyyah of Engineering, International Islamic University Malaysia
2 bDepartment of Electrical and Computer Engineering, Kulliyyah of Engineering, International Islamic University Malaysia

Sulfamethoxazole (SMX) is a commonly used
veterinary antibiotic, and its overuse can lead to
residue accumulation in dairy products. Such residues
pose significant public health risks, including allergic
reactions and the emergence of antibiotic-resistant
bacteria. This study aimed to develop a selective and
sensitive electrochemical sensor for detecting SMX
residues using a molecularly imprinted polymer (MIP)-
based screen-printed carbon electrode (SPCE)
platform. The proposed MIP/SPCE sensor features a
simple, rapid, and low-cost fabrication process. MIP
was synthesized via bulk polymerization and
characterized using SEM and FTIR, while the sensor was
fabricated with inexpensive carbon paste on a cheap
polyethylene terephthalate (PET) substrate. A limit of
detection (LOD) of 0.12 uM and a limit of quantification
(LOQ) of 0.38 uM were obtained using differential pulse
voltammetry. These results confirm the sensor’s ability
to detect SMX at the maximum residue limit (MRL) of
0.4 uM, as defined by the European Union Regulation
(1990) and Malaysian FoodRegulation (1985).
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o
- . Antiblotics are Anirnals develop drusg-
ﬂ' ‘ -] given o food producing animals resistant bacteria im their gut
) - and crogs

!
!
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4] Antibiotic resistance happens @
— when bacteria change and become |  orug-resistant bacteria reaches
resistant to the antibiotics used to humars through food, the

¥ i efvironment |water, sofl, air) or by
treat the infections they cause. direct human-animal contact

Antibiotics are given 1o patients,
which can resdt in drug-resistant
bacteria developing in the gut

i@

Fatienit attends hospital or Uneg-resistant bacteria spreads
chindc to other patients through poor hygiens
and unclean facilities

D"Jl]-rﬁlﬂ-?lﬂli bacteria spreads
to the general pubdic

Figure 1: Infographic illustrating the spread of antibiotic resistance

Molecularly Imprinted Polymer (MIP)
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Figure 2: (a) Screen print process using
stencil onto PET (b) DPV measurement

fﬁ'ﬂlmm nstitutions
m@m!“ ' * Universaies & Research Centers

Regulatory &

i Target Market: Environmental
Government Agencies
: =i MIP-SPCE Sensor Monitoring Sector
* Food Safety Authorities (g for Antibotic
¥, Lahs
Detection e

Healthcare & Clinical Labs

{Future Expansion) ;

* Hospitals & Diagnostic Labs

= Therapeutic Drug Monitaring)

MIP/SPCE  MIP/PGE MIP/CPE MIP/Gold
Characteristic of the calibration (This work) {ﬂﬁhﬂrug_ukl {Sadgﬁﬁft al,  plectrode
plot IEIE]% J {Tu:ﬁlﬁs al.,
Analyte SMX SIMX Dz SDM
' Linear range (uM) 01-06 0025-075 02-1  0.15-3.7
Limit of detection (LOD) (uM) 0.12 0.36 0.13 70
Limit of quantification (LOQ) (LM) 0.38 1.2 - -

Table 1: Comparison of sensor ‘s performance

Cost-Effective Alternative for
Antibiotic Detection

Conventional
Analytical Methods

MIP/SPCE Sensor: The

Cost-Effective Alternative

T
U joo RM
[SHLS) =

— Production Cost:

* New HPLC System: Only RM 2 per sensor

$50,000-%70,000

[T
s

= High Reproducibily

& Strong Selectiity & Sensitivit

&4 Fills the gap left by
traditional lab analysis.

= With Mass Spectmetry:
Uto $200,000

= High Capital & Operational
Costs.
Limited for routine monitoring.

BPMERU
Bioprocess & Molecular Engineering
Research Unit
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STEAM FOR SUSTAINABILITY: EMPOWERING SCHOOL

CHILDREN THROUGH RENEWABLE ENERGY & TECHNOLOGY

Siti Hajar Yusoff, Nur Shahida Midi*, Sarah Yasmin Mohamad, Faridah Abd Rahman
International Islamic University Malaysia

_ _ Assessment:
This  project empowers rural students of Sekolah A pre- and post-program survey was conducted to
Kebangsaan Pasir Panjang, Selangor through STEAM- assess students’ interest and participation, where they
based modules that integrate Science, Technology, rated their interest levels in the subject before and after
Engineering, Arts, and Mathematics that introduce the activities.

renewable energy and sustainability concepts. The
modules feature engaging, hands-on learning activities,
such as Water Wheel Quest (Science), Pinwheel
Challenge  (Technology), Drain-piped Challenge
(Engineering), Candle-powered Rotating Lamp (Art) and
Cypher Quest (Math). Each module is carefully designed
to match the students’ age and level of understanding,
while making complex concepts easy to grasp. Beyond
knowledge transfer, the initiative fosters energy literacy,
critical thinking, and problem-solving skills, inspiring
students to view themselves as future innovators in
green technology. This project demonstrates the
collaboration between the academia (IIlUM), industry
(F&N) and community (SK Pasir Panjang) in bridging
educational gaps faced by rural schools while promoting
environmental awareness and digital literacy. Ultimately,
it contributes to nurturing a generation of leaders
prepared to drive sustainable solutions for humanity.

Project Activities

Drain-Piped Challenge

¢ s

.« e L. Candle-Powered
limited Underprivileged  rural  school Rotating Lamp
acces \ children face limited access to
STEM| STEAM education due to
~< 7 Inadequate resources, lack of
E trained teachers, and minimal

exposure to hands-on learning.

§ i""’ This gap widens the inequality

rural area 2 between rural . qnd urbop o
school tﬁéﬂ Y'& students, restricting their Students’ interest
children creativity, problem-solving skills,

S 110%
T 16%

t 6%
A t 7%
M T 6%

and future opportunities in a

. .+ Environmenta
knowledge-driven economy. I

| awareness
* Knowledge in
~  STEAM

* Improved
teamwork

To introduce concepts of renewable energy and
sustainability to 12-year-old rural students through
the STEAM (Science, Technology, Engineering, Arts,
Mathematics) approach.

To provide hands-on and interactive learning
activities that spark curiosity, creativity, and
problem-solving skills.

To cultivate students’ long-term interest and
engagement in STEAM-related subjects.

This project shows how integrating STEAM education
with renewable energy themes can effectively
empower rural students, fostering both environmental
awareness and problem-solving skills. By uniting
academia, industry, and community support, the
initiative not only bridges educational gaps but also
nurtures future leaders who are capable of advancing
sustainable solutions for society and humanity.

- rara | . TR
= e - e | - s .u‘.&#.‘:ﬂ = —— s
t {

T TLl N 4 a8 iy 2
Ui VEREITY 1N ACTRON SYMRCAIUE T UNIVERSITY 8 ACTHIN AYMPORILM

This project is supported by Ministry of Finance (MoF)
under the Komuniti@UniMADANI Programme 2025 :
STEM for Sustainability: Empowering School Children
Through Renewable Energy and Technology -
K@UMADANI25-006-0006

\ |/ g A4
a4
' ~ :'lIf

| p
) -
‘ oy Pile [N
TENAGA BOLEH BAHARL [TRE)

PERGhA
(previously known as RERG)
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e o o o oo TOUCH2READ: EMPOWERING STEM LITERACY
THROUGH BRAILLE & TACTILE INNOVATION

“Atiah Abdullah Sidek ™ , Khairayu ' , Nur Leyni Nilam Putri 2 , Aniza Abu Bakar 3, Siti Zubaidah *

oy Suhaily Mokhtar' , Nor Farah Huda Abd Halim' , Shafie Kamaruddin' , Nur Azam Abdullah’
= 'Kulliyyah of Engineering, International Islamic University Malaysia
L!!J' 2 Kulliyyah of Information and Communication Technology, International Islamic University Malaysia

*Kulliyyah of Architecture and Environmental Design, International Islamic University Malaysia
“Centre for Languages and Pre-University Academic Development, International Islamic University Malaysia

)
)

Touch2Read is a community-driven initiative that
empowers blind and visually impaired (BVI) students to
access STEM education.

5

o

Collaboration with

: T Volunteer Training: Adapting STEM
TN cochors ot Pr?gggzsrz;cgg%&nd SMK Pendidikan IUM students Ieorgn conterﬁ)t in?o braille
University Special Ed USING low Cost Khas Setapak, KL how BVI students text and tactile
and Publi schools 9 Braille Resources read using braille and mastercopies
volunteers. ' metheds. and community tactile graphics (Fig. 5
- - partners (Fig. 4)
t - - (Fig. 3)
o Bridges education . R |
Community gaps. AN o

Partners. Builds empathy,

inclusion and service

Since BVI students rely on touch (Fig.
1), using Braille for text and tactile
diagrams for graphics, science, and
mathematics concepts, Touch2Read
is dedicated to developing learning
resources that open access to STEM
education.

Fig 3 : Profiling at school
braille

Fig. 1: BVIreading through
touch

Fig 5 : lIlUM students converted STEM images into tactile
mastercopies
i )
@ — & — — )

<0 ESD OKAYAMA Award —
S o [=] i B e el D e
STEM For BVI The scarcity ~ Leaves BVI s 0 W e
Education students, of learning learnersata g 2025 Py —cs
relies heavily these are resources for disadvantage |
on diOngmS, inaccessible BVI during
graphs and unless national exam
visual converted while teachers
information into Braille face heavy
(raised dots) WOI’klOCI.d in ’
and Tactile preparing
(raised lines/ them
textures)

Touch2Read aims to empower BVI students in STEM
education by developing and providing accessible Braille
and tactile learning resources through community
collaboration and volunteer engagement. Touch2Read showcase

Touch2Read promotes inclusive education through
community, volunteerism, and innovation. It offers accessible
resources for BVI learners, supports teachers, and raises
awareness of how students read by touch. By uniting learners,
educators, and partners, it fosters empathy, service, and
understanding—working toward an education system where
NO LEARNER IS LEFT BEHIND!

dSu oy (’ /20 o
, ENGINEERING A = %m

o W
@ - BANK. ]SLAM Advanced Manulacturing and Materials Technology

Original ref. Mastercopies Braille and Tactile ref. STEM
STEM book (sample of s)tudents' book (eg. page 12)
work .

Research Lini

Fig. 2: Process of
making a Braille and

| For support, collaboration, or more info,
Tactile book

contact: touch2read@iium.edu.my AMTECH
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JOM BELAJAR TENAGA SOLAR: EMPOWERING COMMUNITIES THROUGH
HANDS-ON
RENEWABLE ENERGY EDUCATION

Muhammad Faris Asyraf Rosdi', Anuar Fazli Ubaidillah, Mohd Shahrin Abu Hanifah™, Mohd Fahmi Hussin', Nur Shahida Midi',
Siti Hajar Yusoff', Suriza Ahmad Zabidi', Ahmad Fathi Zainazlan?
'Department of Electrical and Computer Engineering,
2Solar Timur Sdn Bhd

The “Jom Belajar Tenaga Solar” program was initiated
to promote renewable energy (RE? awareness and STEM
learning among underserved communities in Selayang,
namely Kampung Selayang Indah and Apartment Julia.
Conducted in collaboration with local NGOs, the
program combined introductory sessions on electricity,
RE, and solar technology with hands-on activities. Adults
engaged with the EduSolar Kit, simulating real solar PV
systems, while school students explored solar concepts
using STEM kits such as solar cars and fans. The

program successfully enhanced community

awareness, inspired student interest in STEM, and . :

supported Malaysia’s transition towards sustainable Knowledge Sharing: Introduction to Organized by lecturers and students
energy. renewable energy and solar energy. from the Department of Electrical

and Computer Engineering, lIlUM.

e Low awareness of renewable energy and its
benefits among the community

e Need for practical exposure to solar energy
applications

e Raise awareness of renewable energy and its
benefits

. S Demonstration: Workin
e Provide hands-on exposure to solar applications g

) i . Hands-on DIY: Participants assembled principle solar photovoltaic
* Inspire future interest in green technology & STEM solar kits (adults) and STEM kits system using EduSolar Kit.
(children).

e Active participation from all age groups

S =N 2 ~ e Greater awareness of renewable energy & its
ee applications

e Hands-on skills from solar kit assembly

9
¢ . e Stronger university—community connections
-.- Positive feedback: relevant, engaging & fun activities
10- 12 13-17 18-29 >30years

\ W Male = Female / years old  years old  wears old ald

Kampung Selayang Indah

/ Gender \ Age
17
14
. :
.
s

This program enhanced community awareness and
provided practical exposure to renewable energy. Future
initiatives may include expanding to other residential
areas, introducing more advanced kits, and fostering

1]‘

£

10-12 13-17  18-29 >30years continuous collaboration between academia, industry,
\WMsle BFemaly/ \yeuEoM yemsod yesesold: g and community to promote sustainable energy
Apartment Julia BBS practices
" Gender \ ("~ Age
20

-- This project was sponsored by Yayasan Tagwa under

e U | Knowledge Transfer and Empowerment Program

aMale = Female \UFT'T s g Witz “r‘; Grant (KTP25-008-0008) and collaborated with NGO

Kampung Gombak Utara lkram Selayang and Solar Timur Sdn Bhd

Malik, S. A, & Ayop, A. R. (2020). Solar energy technology: Knowledge, awareness, and acceptance of B40
households in one district of Malaysia towards government initiatives. Technology in Society, 63, 101416.

B PP m
. ‘ IKRAM . ulestms i wily 99 .}-'L_:b p'w E R
SolarTimur ) il - Iﬁ‘l’ﬁ%’:'&!&%‘ﬂ% ENERGY
[Cimnidiki Sepenuhnya Cieh Majlis Agema klam Wikayah Pefml\ufue 1 RESEARCH GROUP
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PHARMASIM Al

Qistina Fagihah Binti Abdul Samat**, Fatimah Azzahrah Binti Razali, Muhammad Hafiz Shaugi Bin Mohd Yusri
International Islamic University Malaysia (IIlUM)

PharmaSim is an Al-powered web platform designed to

accelerate early-stage drug evaluation in Malaysia’s INPUT. e ——
. . . . D'rl-lﬂ & Patient Info &, Predaic slischmsims varoes el by B dow & Bedll) concions
diverse population. The system integrates machine b indicaticn
learning models to predict drug effectiveness, side = Mﬁh Eectiveness: | Bectrvences
effect risks, and overall success rates. A similarity  Demographics e e e o
scoring algorithm further compares new drug l PR
candidates with existing medicines using factors such DATA PROCESSING: e
as indication, treatment line, ingredient overlap, and Encoding & Feature Vector
dosage. Clinical features including ethnicity-aware msstensine s i T o
predictions, oncology line escalation, and automated Al MODELS: _
dosage unit conversion enhance practical usability for Tl T
local healthcare settings. By providing virtual i o i
simulations before clinical testing, PharmaSim enables 1 N S S
. . . R
faster, safer, and more inclusive evaluation of drug SIMILARITY SCORING: =
candidates, reducing reliance on costly physical trials fix i ‘?"m‘.‘°.,".:.]n. —
. i, . . I isnt Overla PaErat st » e |
and offering scalability global applications. B sl b s
- Panalties Inas: _
ST [ SRR
- &r it (EERAIC 5
- Ranked Recommendations o
- Success & Side Effect Firarem Lae eftecTH:
= Dosage Conversion TR B

In Malaysia, clinical trials are currently expensive, slow,
and often lack adequate representation of the country’s
diverse ethnic groups. This creates a gap where drug
evaluations may not accurately reflect creal-world
patient responses, leading to risks of unsafe or less :
effective treatments. Therefore, there is a need for an Ethnicity Comparison YUY L OXUpICES S
alternative approach that reduces cost and time while
ensuring inclusivity in drug response evaluation.

Findings & Results for the New Drug tested on PharmaSIM

Drug Periomance By Eihnicity Maw [inag v ldascioane

e Ty Kreowr e

The purpose of this study is to develop an Al-driven
platform that can simulate drug responses virtually,
providing a faster and more cost-effective alternative to .
traditional clinical trials. Specifically, the objectives are to New Drug performance across ethnicity

predict drug effectiveness, safety, and overall success

rates; to incorporate Malaysia’s multi-ethnic diversity for
more inclusive and reliable outcomes; and to support
healthcare decision-making by delivering accessible
PharmaSim demonstrates the feasibility of using Al to
accelerate drug evaluation in Malaysia’s multi-ethnic
population. The platform offers faster, cheaper, and

and clinically relevant insights.

This system uses three machine learning models stored safer simulations, helping researchers and health
as pickle files to predict a drug’s effectiveness against agencies identify promising candidates before clinical
symptoms, the probability of side effects, and its overall trials. While still in prototype stage, its combination of
success rate. Patient and drug data are first converted similarity scoring, ethnicity-aware predictions, and
into numerical feature vectors, which the models clinical workflow features provides a strong foundation
process to generate predictions that are clearly of global healthcare systems.

presented through radar charts and tables. A similarity
scoring algorithm then compares new drugs with

existing ones by considering indication matches,
symptom group similarity, treatment line, ingredient
overlap, and dosage closeness, while applying penalties
for mismatches or cross-domain use. The system also

includes clinical enh(]ncements, such as mImICklng We thank IIUM and the medical professiono|s who

oncology treatment steps by suggesting second-line provided valuable feedback for this project.
drugs if no first-line option is found, adjusting predictions

based on ethnicity.

PHARMASIM Al
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AI-POWERED TACTILE IMAGES FOR THE VISUALLY IMPAIRED

Nurul Fariza Zulkurnain™;, Igbal Hamdi Muhammad Asri™*, ‘Atiah Abdullah Sidek? Shafie bin
Kamaruddin? Suhaily Mokhtar?
'Electrical and Computer Engineering, International Islamic University Malaysia
*‘Manufacturing and Materials Engineering, International Islamic University Malaysia

This project introduces an Al-powered approach to
transform visual images into tactile representations,

Original
image

Texture
assignment

: - B ' .
a8 =1 &
@_ e Tactile

Figure 2: The basic process flow of Tactile Vision

segmentation
enabling the visually impaired to access visual
information through touch. The system utilizes image
segmentation to separate distinct objects and applies
unique textured patterns to each segment, generating
touch-sensitive outputs that can be printed or
embossed. By combining computer vision and pattern
generation, the solution bridges the gap between sight
and touch, supporting greater independence,
accessibility, and inclusivity for visually impaired

individuals in education, daily living, and creative
expression.

Progressive improvements were observed with model
modifications and fine-tuning, though accuracy and

Visually impaired individuals struggle to access visual
information such as images, diagrams, and shapes.
Existing tools like Braille and audio descriptions are
limited, while tactile materials are often manually
assembled (Figure 1), making them slow and costly to
produce. This restricts learning, independence, and
inclusivity. An innovative solution is needed to
automatically convert images into tactile formats,
allowing the visually impaired to “see” through touch.

5

Figure 1: Tactile being manually assembled

3 obectves

1.To develop an Al-powered system that segments
images into distinct objects for tactile representation.

2.To generate unique textured patterns that translate
visual details into touchable formats.

3.To enhance accessibility and inclusivity for the
visually impaired by enabling tactile exploration of
visual content.

4 Methodology

l.Input Image: Collect or upload photo/diagram (RGB
image).

2.Pre-processing: Resize, denoise, adjust contrast;
convert to greyscale if needed.
3.Image Segmentation: Use an Al model (eg,

semantic/instance segmentation) to separate objects
and regions.

4.Feature Extraction: Compute region properties (shape,
edges, size, texture cues) to inform pattern choice.

5.Pattern Assignment: Map each segmented region to a
distinct tactile pattern (e.g., dots, lines, waves) based
on features and contrast.

6.Pattern Refinement: Adjust pattern scale, density, and
boundary smoothing for tactile discrimination and
printability.

7.Layout & Emboss Preparation: Combine patterns into
final layout; add labels/anchors (if needed) and
prepare file for embossing/3D printing/tactile printing.

8.0utput & User Testing: Produce tactile print/embossed
sheet; iterate with visually impaired users for usability
and readability feedback.

loU (Intersection over Union) remain low, highlighting
the need for further optimization.

Initial Training (20 epochs, Simple U-Net):
Training loss reduced from 3.7 = 2.3
Validation loss reduced from 3.3 = 2.3
Test Accuracy: 7.8%,

Mean loU: 2.2%

Figure 3: Segmentation input image and predicted mask
by U-Net model

Figure 4: Edge Detection input and output of canny
edge detection

The study demonstrates that accurate segmentation
is critical for generating reliable tactile images, as
mask errors directly affect edge detection quality.
Although dataset imbalance remains a challenge, the
integration of U-Net segmentation with lightweight
OpenCV edge detection shows promising potential
for efficient deployment. Future improvements in

enhance
image

segmentation  quality  will  further
accessibility and scalability of tactile
generation for the visually impaired.
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PORTABLE CARIES DETECTION DEVICE FOR INCREASING ORAL
HEALTH AWARENESS.

Muhammad Fahmi lkkhwan, Ahmad Jazlan, Ahmad Badruddin, Mohd Haikal Muhammad Halil
International Islamic University Malaysia

1 mbswat

This paper presents a portable dental caries detection
system powered by deep learning to enhance early
screening and oral health awareness. The system
integrates a YOLOVII object detection model with both
desktop software and a mobile application, enabling
real-time detection and classification of caries based
on ICDAS criteria: Healthy, Initial, Moderate, and
Extensive. Dental images captured using an
endoscopic camera dre processed via OpenCV, while
model training and evaluation were conducted on
Google Colab using annotated datasets.

2 Provlemsiaement

Current diagnostic methods often require specialized
equipment and professional expertise, limiting early
screening and timely intervention. This creates a need
for a portable, real-time detection system that
integrates advanced deep learning models with user-
friendly desktop and mobile platforms to improve oral
health awareness and facilitate early diagnosis based
on standardized criteria.

Pl ot il

The training and evaluation were conducted on Google
Colab using GPU acceleration, which provided sufficient
computational resources for deep learning

experimentation. All models were initialized with pre-
trained weights (e.g., COCO dataset) to leverage transfer
learning, given the limited size of the dental dataset. This

approach allowed the models to converge more quickly
and perform better on low-resource data. Each model
was trained using the annotated dataset

3 obectves

1) To utilize dental endoscopic images for effective
model training and evaluation using annotated
datasets.

2) To develop a portable dental caries detection
system that enables early screening and enhances
oral health awareness.

3) To implement and compare deep learning object
detection models (YOLOVI, Faster R-CNN, Detectron2,
EfficientDet) for accurate classification of dental caries
based on ICDAS criteria.

Caries Class Distribution

The confusion matrix revealed that the Healthy and
Extensive classes were predicted with high accuracy,
showing minimal misclassification. However, the Initial
and Moderate stages exhibited more confusion. Some
Initial caries instances were misclassified as Moderate,
and vice versa. This misclassification likely stems from
the subtle differences between early and moderate
lesions.

ICDAS Classification

The primary hardware component is a USB-based
endoscopic dental camera as shown in Figure 3, which is
used to capture intraoral images of teeth. These images are
transmitted to a processing unit where a trained deep
learning model performs real-time object detection to
identify and classify carious lesions. The model follows the
International Caries Detection and Assessment System
(ICDAS) criteria, categorizing teeth into four conditions:
Healthy, Initial, Moderate, and Extensive.

While the system performed reliably overall, limitations
such as dataset imbalance, image quality variability, and
label ambiguity were identified. These will be addressed in
future work through the expansion of annotated datasets
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DIGITAL DA’'WAH: DEVELOPMENT OF DIGITAL APP WITH KG SG
KERTAS COMMUNITY

Hasmawati Antong*, Suhaily Mokhtar, Fauziah Toha @ Tohara, Noor Hazrin Hany Mohd Hanif, Norsinnira Zainul Azlan, Sofiah Samsudin
International Islamic University Malaysia, Gombak, Kuala Lumpur

In today’s digital age, many students from the Asnaf
community still face difficulties in learning tajwid due to

limited access to qualified teachers, financial
constraints, and lack of engaging learning methods.
Although tajwid apps exist, they are often not suitable
for their needs. This project aims to empower the Asnaf
community in Kg. Sg, Kertas by training them to develop
their own mobile application tailored for tajwid learning
Through this initiative, the community, especially the
younger generation, can learn tajwid in a more
interactive and accessible way while gaining valuable
digital skills and strengthening their connection to the
Qur‘an.

Although there are many digital resources for learning
Islam, the Asnaf community still faces difficulties in
learning tajwid effectively. They often lack access to
qualified teachers, cannot afford paid classes, and
have limited digital skills. Many existing tajwid apps
are not suitable for their needs or language. As d
result, they are becoming more disconnected from the
Qur'an. A solution that combines religious learning
with technology in a way that is simple, engaging and
relevant to them is needed.

Objectives of this program are as follows:

1.To assist Asnaf students in Kg. Sg. Kertas, Selangor in
revising tajwid lessons through interactive, immersive,
and engaging game-based learning.

2.To transfer knowledge on developing mobile digital
applications to the Asnaf community in Kg. Sg. Kertas.

This program was implemented in three main phases:

1. Pre-Program Assessment
A questionnaire was distributed to assess the
participants’ level of tajwid knowledge and their
familiarity with mobile app development.

2 Mobile App Development Training
A 2-day hands-on workshop was conducted to teach
participants how to build their own tajwid learning
mobile app using MIT App Inventor.

3.Fun Day with Tajweed
A 1-day interactive program was organized to help
participants revise their tajwid knowledge and practice
reading the Qur'an in a supportive and engaging
environment.

the Asnaf
community in Kg. Sg. Kertas with basic digital skills by
introducing them to mobile app development for tajwid
learning. Participants were not only exposed to

This project successfully empowered

interactive methods of revising their Quranic
knowledge, but also took part in hand-on activities that
strengthen their engagement with technology and the
Qur'an. The “Fun Day with Tajweed” event further
enriched their experience by providing a fun and
supportive environment to practice and apply what
they had learned. Overall, the program has shown that
community-driven digital da’'wah initiative can be both
impactful and sustainable.

We would like to express our sincere gratitude to
Yayasan Tagwa for supporting this project through the
KTP-YT Grant.
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FLOODSEEK: INTELLIGENT FLOOD PREDICTION FOR COMMUNITY SAFETY

Muhammad Syakir Aiman Bin Shahrol', Muhammad Aqgeef Bin Mohd Farig’, Muhammad Imran Bin Affendi', Alhaziq Bin Azhar’,
Muhammad Syazwan Bin Mat Saat’, Mohd Azrin bin Abdullah 2,Ahmad Fairuzabadi bin Mohd Mansor™
'Department of Electrical & Computer Engineering, Kulliyyah of Engineering, International Islamic University Malaysia
’Balai Bomba dan Penyelamat Alor Setar, Kedah

_Floods remain one pf the most destructive ngtural hazarqls T —— nji gelombang pertama ragut 12 nyews
in  Malaysia, causing recurrent loss of life, economic A —— o @ b i g oo
disruption, and community displacement. This work . m
presents FloodSeek, an intelligent flood prediction and

monitoring system developed to enhance community
preparedness and safety. The system integrates
government open weather data with loT-based water level
information from Public Info Banjir into a mobile
application, ensuring accessibility for end-users. A Naive
Bayes classifier was implemented to analyze rainfall
intensity, temperature variation, and official weather
warnings, generating location-specific alerts categorized
into Safe, Flood Alert, and Flood Danger. Simulation testing
with datasets from MetMalaysia and Public Info Banjir
achieved approximately 90% prediction accuracy, with
reliable real-time notifications delivered to both users and
emergency responders. Developed through academia-
community collaboration, FloodSeek demonstrates how
the integration of machine learning, open data, and

o Although water level detection systems and weather forecasting
technologies are available, their integration and precision
remain limited, leading to insufficient accuracy in predicting
flood events.

o The lack of advanced predictive models that combine
hydrological data with localized environmental factors reduces
the effectiveness of early warning systems, leaving flood prone
communities especially those in rural areas vulnerable.

mobile technology can provide a scalable and socially o To develop and validate an integrated prediction model that
impactful early warning system, contributing to improved fuses water level detection and weather forecasting data with
disaster resilience in flood-prone regions. machine learning techniques to enhance the accuracy and

reliability of flood prediction.

o To design, implement, and evaluate an efficient early warning
framework that ensures timely dissemination of flood risk
information to vulnerable communities for improved
preparedness and response.

Achieved Specifications

[ > el Warmng (] o | 1.Frontend Framework: Flutter
Pk | Duspay ik 2.Backend Stqck: Firebase
R e _ i e ! l oL 3.Dqtobose: Firestore
[ 50— Rising | ”“Lm 4.Third-party APIs used: Google Maps,
e rateof vt | Gl netification to user Public Info B.Clnj.ll‘, and MET Malaysia
Public info Banr P e Boyes 5.Authentication: Firebase
' l Authentication
i e S = - A W 6.Hosting & Deployment: Google Play
Store and Apple App Store
1. Frontend Layer: 7.Screen Sizes Supported: Mobile:
o Secure login system using Firebase for personalized 360x640 (minimum), responsive up
experience. to 1440x3040

o Uses the Geolocator plugin to get the user's GPS
coordinates to center the map, retrieve weather and
flood data, and display real-time condition indicators
on specific locations.

o Colour-coded risk levels (Blue, Green, Orange, Red) for
quick flood risk evaluation.

o Users can set preferred alert types and thresholds for
flood warnings

2. Backend Layer:

o APl calls from two reliable sources (MET Malaysia &
Public Info Banijir) to obtain real-time water level and
weather forecast data.

o Mapping API to display danger zones.

o Uses set thresholds and machine learning model (Naive
Bayes) to analyse data and calculate flood probability.

3. Data Processing & Output:

System Validation
l.Location: Peninsular Malaysia.
2.Samples: 4 weeks, 5 locations.
3.Metrics Evaluated: Water level, Weather
conditions, Alert system, Flood prediction
4. Findings:
o Water & weather data received from Public
Info Banjir & MET Malaysia within T min.
o Alerts displayed within 1 min.
o Flood predictions available up to 3 days in
advance. Prediction accuracy: ~90% (Naive
Bayes).

o Real-time analysis combining water level data, weather Integration of open government data + real-time loT
forecasts (for the subsequent 6 hours), and precise monitoring is effective for early flood warning.
location. Naive Bayes classifier achieved ~90% accuracy in predicting
o Indicates flood risk levels using distinct colour codes for flood risks.
clear interpretation. Provides reliable, timely, and location-specific alerts for
o Triggers alert (Push notifications): communities.
o Sends prompt alerts to notify users of any flood risk. FloodSeek shows how accessible technology improves disaster
preparedness.

We would like to thank the staff of Balai Bomba dan Penyelamat Alor
Setar for their valuable suggestions during the app development

VLSI-MEMS RU

IKumar, V., Azamathullg, H. M., Sharma, K. V., Mehtaq, D. J., & Maharaij, K. T. (2023). The state of the art in deep
learning applications, challenges, and future prospects: A comprehensive review of flood forecasting and
management. Sustainability, 15(13), 10543.
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STRUTT: EXOSKELETON ASSISTIVE DEVICE

Aida Farisha Binti Ahmad Fazli, Nur Aina Adilah Binti Razali, Wan Frisya Dania llliyinna Binti Wan Md Husni, Mariatul Kibtiyah Binti Mohd Zulkepli,
Puteri Shania Nabila Binti Azhar, Ir. Ts. Dr. Norhafana Binti Mohamed
Mechanical and Aerospace Engineering Department, Kulliyyah of Engineering, International Islamic University of Malaysia, P.O. Box 10 50728
Kuala Lumpur, Malaysia.

Stroke leaves nearly 60% of survivors with walking
difficulties even after physiotherapy. Home-based
rehab is often ineffective due to poor adherence, limited
feedback, and high fall risks. o

1.Structural Safety — Withstood 1236 N load with FEA-
validated Safety Factor = 7.16.

L= W e e
To address these challenges, we developed STRUTT . §= E
(Smart Therapeutic Robotic Unit for Transformative - £ l 1= & iil = o &
Therapy), an intelligent exoskeleton assistive device . T - -
designed for safe, adaptive, and home-based gait 2.Torque Output — Femur: 61.8 Nm, Tibia: 54.9 Nm,
rehabilitation. STRUTT integrates motion tracking sufficient for assisted gait.
sensors to guide lower-limb movement, delivers real-
time feedback to reduce fall risk, and employs IoT 3.Seat Mechanism — Deploys smoothly in <5s, supports
connectivity to allow clinicians to remotely monitor up to 70 kg.
progress.
By reducing hospital visits and supporting underserved W= == i
communities, STRUTT makes stroke recovery more = B
accessible, effective, and independent. = ek L -

4.Step Tracking — Detected 15 steps/30s via MPU6050
with high accuracy.

5.Tilt Detection — Unsafe tilt (>+70°) corrected with <100

Around 60% of stroke Survivors still @ ssss we ms vibration alert.
face  walking difficulties  after
physiotherapy (Belda Louis, 2011).
Home-based rehabilitation often fails
due to poor adherence, irregular
therapy, limited real-time feedback,
and fall risks from poor joint control,
leading to delayed recovery and =
reduced gait improvement. o,

6.Battery Runtime — 4 hours continuous use (819.2 Wh).

7.1oT Dashboard — Live sync (<Is latency) for step count,
gait trend, and session data.

f &7.873

This study aims to develop an Al- and loT-powered
lower-limb exoskeleton to support stroke survivors in
regaining mobility through safe home-based 99 986 23
rehabilitation. The key objectives are to:

Steps were accurately
detected using flexion above
55° and extension below 15°.
The MPUG050 triggered fall
alerts at 70° tilt, while the
Arduino Cloud dashboard
@ 13800 displayed real-time progress
with a 1-second refresh.

1.Design an adaptive exoskeleton with real-time motion
sensing and Al-enabled gait assistance.

2.Implement loT connectivity for clinician monitoring,
progress tracking, and remote feedback.

3.Ensure safety through ergonomic design, validated
structural strength, and fall-prevention features.

_ STRUTT proved to be structurally safe, functionally
- effective, and clinically relevant. These findings

STRUTT integrates motion sensing, smart o5 highlight STRUTT’s potential to provide safe, adaptive,
actuation, structural validation, and loT and home-based gait rehabilitation, reducing reliance
connectivity for safe home-based on hospital visits while improving recovery
rehabilitation. consistency. Importantly, it positions STRUTT as a
1.Sensors: MPUGO50 IMU, potentiometers, scalable innovation that addresses the rehabilitation
and load cells track gait, tilt, and joint gap in rural and underserved communities, advancing
movement. the field of accessible stroke therapy.
2.Actuator: A 100 W DC motor powers
joint support and the foldable seat with
vibration feedback for correction.
3.Structure: The A335 Chrome Moly
frame was FEA validated with a safety
factor of 7.16 under loads up to 1236 N.
4.10T Connectivity: ESP32 streams real- [
time data to a cloud dashboard for ites
clinician monitoring of steps, tilt, and !
gait trends.

We thank Ir. Ts. Dr. Norhafana Binti Mohamed for her
guidance, Tulips Resources for proposing system
architecture improvements, and Dr. Lugman for
clinical insights to enhance user benefits. Appreciation
also goes to the Kulliyyah of Engineering, IIlUM, for
facilities and support.

23




LisulLa dallellasallullicaldl

mnmmmm

| L B |

R,

KULLIYYAH OF ENGINEERING
RESEARCH, INNOVATION & COMMERCIALISATION

AWHIDIC EPISTEMOLOGY UHHATI'E EIEELLEHCE
LEADING THE WAY LEADING THE WORLD

W VPl o e o B o BT [

.,.: IL:E 'I-.";'L,_:ﬁ I | L“‘...::, 1.;:- Y

Garcon of Knowieoon and Virte

KERICE 2025

FLOOD RESISTANT FISH CAGE

Nik Muhammad Azfar Bin Nasroddin, Mohamad Amil Bin Mohd Yusof, Mu’adz Bin Suhaimi, Harrez Zafwan Daniel, Fakhrur Razee Bin Abd

Samad, Ir. Ts. Dr. Norhafana Binti Mohamed

Mechanical and Aerospace Engineering Department, Kulliyyah of Engineering, International Islamic University of Malaysia, P.O. Box 10 50728

Kuala Lumpur, Malaysia.

This project aims to design a flood-resistant fish cage
to help fish farmers reduce losses during floods. The
main problems include strong currents, drifting debris,
and sudden water level changes that damage
traditional cages. The proposed solution uses a rolling
barrier to block debris, an electric winch to adjust the
cage position, and sensors to monitor water level and
distance from the riverbank. Controlled by an ESP32 with
loT features, the system can alert farmers and adjust
automatically. A scaled-down prototype was tested
and showed good results in maintaining cage safety
and reducing manual work.

Mt 4 Resuts&Findngs

The flood-resistant fish cage prototype was tested
successfully at a smaller scale. The system was able to
detect water depth and distance from the riverbank
using ultrasonic sensors. The winch system adjusted the
rope automatically to keep the cage at a safe distance
(20-35 cm) during different water levels. The rolling
barrier also worked well in deflecting floating debris by
rotating smoothly upon impact, protecting the cage
structure. Data from the sensors were sent to a mobile
app through the IoT system, allowing remote monitoring.
Overall, the system met all targets and showed that it
can help fish farmers reduce flood damage with less

manual work.

L a=RH E CArTIe
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Water Curfent
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Aquaculture operations along the Pahang River are
critically vulnerable to seasonal floods, as evidenced by
RM 1.4 million in losses in 2021, due to the structural
inadequacy of current cage systems against specific
flood impacts like debris damage, anchor failure, and
beaching. This recurring vulnerability creates o
significant gap between the current state of frequent
financial loss and operational disruption and the desired
state of resilient, sustainable fish farming. The problem,
therefore, is the lack of flood-adapted aquaculture
designs, which jeopardizes the long-term viability of
local operations and necessitates the development of
reinforced solutions to minimize damages and secure
community livelihoods.

3 obectves

1.To investigate the causes of fish cage failure during
flood.

2.To design an adaptive anchoring mechanism
capable of withstanding strong currents and sudden
water level fluctuations.

3.To develop a debris-resistant cage structure that
minimizes damage from impacts.

(4 Methodoogy

paACT Fr ce &
Drag Force

The prototype of the flood-resistant fish cage proved
effective in reducing risks of being damaged during
flood. It can remotely monitor water level,
automatically adjust rope length, and protect against

The methodology began by conducting interviews with
local fish farmers in Temerloh to establish key design
requirements. Based on this, a CAD model was
developed integrating both mechanical and smart
components, followed by a design analysis calculating
drag force, impact force, rope tension, and winch
torque. A 1:20 scale prototype was then constructed,
featuring a rolling barrier made from plastic rollers and
rubber tires to deflect debris, an ESP32 microcontroller

with [P67-rated ultrasonic sensors for water level
monitoring, and a servo-driven rope adjustment
mechanism for automatic anchor line control. The

system was equipped with IoT connectivity via MQTT to
a HiveMQ server for real-time data and manual override
capability. Finally, the prototype was rigorously tested
under simulated flood conditions with dynamic water
levels and debris impacts to evaluate its performance.

debris using a rolling barrier. With real-time alerts
through loT, this system can help fish farmers reduce
damage. The design can be long term solution and
ready to be improved for full-scale use.

(6 Acknowiedgement

We extend our sincere gratitude to our project
supervisor, Ir. Ts. Dr. Norhafana Binti Mohamed, for her
invaluable guidance and unwavering support
throughout this project. We also wish to acknowledge
the tremendous hard work and dedication of our entire
team, whose collaborative efforts were essential to its
successful completion. This achievement is a result of
this shared commitment.

e Baharuddin, M., Hasanuddin, Z. B., Misdawati, M., & Mansur, K. (2017). A Waterproof Ultrasonic Sensing System For Locating Fish In
Underwater Area. International Journal Of Engineering, 3(2), 201-206. Http://Pasca.Unhas.Ac.ld/Ojs/Index.Php/ljesca/Article/View/1093/241

e Cao, K., Mao, X., & Chen, G. (2014). Electric Winch With Two Motors.
e Doo, H. H. (2016). Fish Farming Cages.
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DESIGN OF ASSISTIVE PROTOTYPE FOR PEDIATRIC
PATIENT WITH SEVERE PTOSIS

Ameera Nabila Muhamad Zaidei', Nur Agilah Mohd Shahrizan', Dayangku Elsa Sophia Awangku Ali Udin', Noor Habibah Mat Jusoh,
Afifah Mohd. Ali", 'Atiah Bt Abdullah Sidek!, Shafie Komaruddin', Azuwan Musa?
' Dept. of Manufacturing and Materials Engineering, Kulliyyah of Engineering, International Islamic University Malaysia
2 Dept. of Ophthalmology, Kulliyyah of Medicine, International Islamic University Malaysia

Ptosis, a drooping of the upper eyelid, can obstruct
vision and significantly affect children’s daily lives.
Current ptosis eyewear often faces issues of poor fit
and comfort, noticeable designs that impact
confidence, and limited access due to cost and
customization. In collaboration with Sultan Ahmad
Shah Medical Centre (SASMEC IIUM), this project aims
to develop a safe and lightweight pediatric ptosis
crutch via a 3D printing method that directly
addresses these challenges. By utilising precise facial
measurements and expert clinical feedback, the

crutches
arms

design prioritises accurate sizing, enhanced comfort glasses
for extended wear, and a child-friendly, affordable Crat included)
solution.

Figure 3 : Design of our ptosis crutch

. 2. Aesthetics & 3.Cost &
Lo [ (S Social Impact Accessibility
Current ptosis Visible crutches Customized
eyewear often or props may devices are
doesn't fit well for affect a child’s expensive, not
children, causing confidence and widely available,
discomfort, draw unwanted and require Figure 4: 3D drawing design of our crutch by using TPU material
slippage, and attention frequent
irritation adjustments

Key Features

Easily attaches to existing glasses
(no need for custom frames).

Provide gentle lift to support
drooping eyelids.

: Allows customization, low-cost
Figure 1: Ptosis patient Figure 2: Example of an existing ptosis production, and quick prototyping.

crutch in the market

Smooth curves and lightweight
structure for comfort.

Less clinical appearance with
colour options.

To design a To ensure
custom ptosis lelglalictie]gle To develop a

crutch based durable, and 3D-printed,
on children’s skin-friendly low-cost, and
facial materials for child-friendly

measurement safe long-terry ptosis
wear eyewear

This project developed a lightweight, adjustable
ptosis crutch speciaII?/ tailored for children.
ac

Designed from precise ial measurements and

3D-printed with durable, skin-safe, and recyclable
materials, the device ensures comfort,
affordability, and sustainability. With added colour
options and a less clinical appearance, it offers a
child-friendly, non-surgical solution to support
vision and improve daily quality of life.

We sincerely thank Adik Cinta and her parents for
permitting this study, and our gratitude to
Industrial Lab, Kulliyyah of Engineerlng, UM, for
resources and facilities. Special thanks also to
SASMEC for their invaluable support in realizing
the ptosis eyewear crutch project.

Test Fit
Ensure comfort,
good function,

and easy
maintenance at
low cost.
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BRAILLEASE: AN INNOVATIVE ASSISTIVE WRITING TOOL FOR
ACCESIBLE TACTILE LITERACY

Suhaily Mokhtar™, ‘Atiah Abdullah Sidek’, Shafie Kamaruddin’, Nuraliah Agilah Mohammad Fathul Muain', Nur
Haasya Abdullah’, Nur Alysha Md Jaman', Nurul Akma Mohd Zawawi', Nur Arfah Aida Muhammad Azri’
'Department of Manufacturing and Materials Engineering, Kulliyyah of Engineering,
International Islamic University Malaysia

BrailleEase is a simple yet transformative tool that
makes Braille writing more accessible for the blind and
visually impaired. Unlike conventional Braille tools that
require confusing reverse writing and use impractical
styluses, BrailleEase introduces a direct writing slate
with an ergonomic stylus designed for comfort,
accuracy, and ease of use. (a) (b)

Embossed braille

Corner radius for dots

Slot for stylus accurate writing

Current Braille writing tool (Braille) requires users to
write in reverse (mirrored writing), which is confusing
and error-prone for beginner. The styluses are also
often uncomfortable, slippery and easily lost, :
especially problematic for visually impaired users. Fig. 5: New Braille slate (a)

(b)
\ Hole for ring
attachment

Hallow concave tip

Fig. 6: New Braille
stylus
Key Features:

o Direct dot-alignment design that eliminates mirrored
writing
o Integrated stylus storage slot on the slate

o\

= o Stylus attached with a safety string to prevent loss
; T
Fig. 1: Hands-on experience session with conventional Braille slate B.enef.'t.s / Impact: :
and stylus o Simplifies Braille writing and reduces learning errors

o Prevents stylus loss, especially for visually impaired
users

o Supports literacy in low-resource and inclusive
education settings

dﬂﬂl“ /3 h cou-p.k

Stylus
(a) Text appears reversed (“daer 2 (b) Flipped side of the paper,
hcuot”) with raised dots on the back displaying the correct text orientation o
and visible puncture holes on the (“touch 2 read”) with raised dots for Slate

front tactile reading

Fig. 2: Braille output from current mode of writing using Braillet

Fig. 7: New improved Braille
slate and stylus - Braille
Ease

Fig. 3: Current braille writing tool — Braillet ( Braille slate and stylus)

BrailleEase is designed as an affordable, alternative
solution for inclusive education. It is intended for non-
profit use and can be adopted by schools, NGOs and
community programs supporting blind and visually

impaired learners - both in  Malaysia and
o To design an improved Braille slate and stylus that internationally.
enables direct Braille writing without mirrored
orientation

o To enhance the stylus with ergonomic features,
better grip for user comfort

a0 ‘
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THE DEAF

Harmi Hazwan Arifi Bin Harmi Thamri*, Haikal Khusairi Bin Ahmad, Muhammad Aidil Syazril Bin Khairul
Anuar, Khairun Nazmi Bin Razian, Nik Arief Irfan Bin Ab Rahman, Anis Nurashikin Nordin
Department of Electrical and Computer Engineering, Kulliyah of Engineering, International Islamic
University Malaysia (1IUM)

MJUITECH

”W_, lf_
Individuals with speech disabilities, particularly those who are T —
mute, often face significant challenges in communicating e sforg 0 @ g 0
effectively during emergency situations. Traditional methods .
of seeking help, such as making phone calls or verbally System Architecture I ,
alerting others, are not accessible to them. This coniacts Q @ G 9
communication barrier can delay assistance and potentially 8
endanger their safety. To address this issue, the MUTECH = —— 0 D DD

project was developed as a mobile application designed L

specifically to assist mute individuals in emergency contexts. —— =

The application provides essential features such as sending

instant emergency alerts to family members and displaying _— _'-_’ I"ag
image-based icons to indicate danger. Additionally, the ot “";;,':',’:‘,,L“" ' Family
system integrates a “Help” sound function to capture the x| ® HOHTpEAliSh R “H“bﬂ
attention of nearby people when immediate support is v LN

needed. The main objective of this project is to create a m 1 H .
practical and user-friendly solution that empowers mute : """' ""“**'
individuals to seek help quickly and effectively. By bridging é) T

the communication gap in critical moments, MUTECH

contributes not only to personal safety but also to inclusivity
and accessibility in emergency response systems.

e Mute individuals face significant barriers when @0 tocation @

seeking help during emergencies.

* Rely on sign language, which is not widely understood
by the general public.

e Results in delays in receiving timely help.

SNATCH EMERGENCY CONTACT

B O

ey g

MuTECH

(1%

1.To develop a mobile application that enables mute
individuals to send instant emergency alerts to family
members.

2.To design a user-friendly interface using image-based
icons that allows mute individuals to communicate danger
effectively.

3.To integrate a “Help” sound feature in the application to

MOFIFF B RGE RS Y EOMTACET

Q1 B

Prafile

(et

SNATCH Fr .

attract the attention of nearby people during emergencies. SHATCH miie
4.To provide a reliable and accessible solution that reduces - -
communication barriers for mute individuals in urgent SRR =
situations.
e e
LT — v

Interview session with a deaf
User Interview & Requirement Gathering person at PDK Hulu |(e|qng

= Corducted shor] nlervisws 5nd informal decusvors with ) A v : g & A @ s &
ndividuals who face spesch daabiites o understanail T 2
troir challanpes Guring amergenc o

= ldentified key rogurements such a3 fostoommunication,
casy to understand infedrace and nstant alerting footunes,

4

Design Phase

= Cregted o ital sketches andwelames of mobile aop interfaca

= Fooused on dimpke con-Dased butions and minima] teal 10
ansure quick usabldy diaring shimeshdd aituations

4

Mute individuals face serious
challenges in asking for help
during emergencies because

Software & Tools Used

= Figma/Canva for prototyping and interface desgn

= Reall Natve [Eapo) Ior mobild apolicaton daveloppmani
= Supabase/F0Lie a3 database o siore user profiles

4

Coding & Implementation
= Developed the cone fealunes iFslant emérgency serix
EmMsgency CONLECT dalsbats nd ICOn-d el COMmURC i~

= regraled a Tee" BTon wih soundAabration fatunet io
Caplurs Ny aLEATRGN

J ---""""'_FF'--- .'l':_‘-tﬂ%‘- |

1

Final Product & Testing

= Delsared a fuly funcieonal profotype of The MUTECH mabile
Fppleaticn

o - F"“

most people do not understand
sign language. The MUTECH app
addresses this issue by providing
instant emergency alerts to
family members, icon-based
communication, and a “Help”
sound function. This project
shows the importance  of
inclusive technology in improving
safety and independence for
mute individuals.

https://mutech-technology.mystrikingly.com/
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PERFORMANCE OF PASSIVATED BACKGATED GRAPHENE FIELD
EFFECT TRANSISTOR FOR RADIATION ENVIRONMENT

Muhammad Hazim Bin Ahmad Guzali, Nur Idayu Binti Ayob*, Zuraida Binti Ahmad, Aliza Aini Binti Md. Ralib @ Md Raghib

International Islamic University Malaysia and MIMOS

This study explores the impact of electron beam
radiation on passivated back-gated Graphene Field-
Effect Transistors (GFETs) using Silvaco TCAD
simulations. A GFET model with a 0.6 ym channel length
and 0.1nm thickness was optimized for ideal ambipolar
behavior. To enhance radiation hardness, three
passivation materials—SiO,, SisN,, and Al,Os;—were
tested under radiation doses of 50, 100, and 200kGy.
Results show that all passivated GFETs retained
ambipolar characteristics, with SiO,-passivated devices
demonstrating the best radiation tolerance and highest
conductivity. In contrast, SisN, and Al,O; exhibited
performance degradation due to hole trapping effects.

Simulating Graphene Field-Effect Transistors (GFETs) in
Silvaco TCAD is challenging due to the lack of built-in
graphene material, requiring manual definition.
Additionally, there is no comparative simulation study
on the effectiveness of different passivation materials
(SisNy, SiO,, Al,Os) in protecting back-gated GFETs from
radiation damage. The use of TCAD tools to model
radiation effects on such structures remains largely
unexplored, highlighting the need for simulation-based
validation before fabrication.

1. To develop a theoretical back-gated GFET model
with a passivation layer for radiation environment.

2. To validate the developed back-gated GFETs with
passivation layers of different materials under different
doses of high-energy electron beam.

3. To evaluate the electrical performance of back-
gated GFETs with different materials of passivation
layer after the exposure of high energy electron beam
radiation through simulation.

This study utilises a simulation-based approach to
investigate the performance of an optimised back-
gated GFET with a passivation layer in an electron
beam radiation exposure. The methodology of this
study involves the development of a physical device
model using the Silvaco TCAD simulation tool. The
simulation workflow comprises the design of GFET
models, optimisation of device performance and the
implementation of a radiation module into the GFET
model to evaluate the device performance under
varying dosages of electron beam radiation exposure.

Figure 1 shows the transfer curves of GFETs with different
passivation materials and a non-passivated GFET at
200 kGy. Differences in drain current (ID) appear from
VG = -10 V and become more noticeable beyond VG =
+10 V, especially after VG = 10 V. The reduced ID in
passivated GFETs (SiO,, Al,Os, and SisN,) compared to
the non-passivated one may be due to ionization
effects, creating hole traps between the passivation
layer and the graphene channel.
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Figure 2 shows a parasitic field from the holes trap
scatter the mobility of electron in the channel by
attracting the electrons towards the trapped holes.
Ultimately, the trapped holes played an important role
in degrading the electron mobility and promoting
current leakage

LAS S R

pate gleclrode

Simulation-based  comparison  of  passivation
materials suggests that SiO, offers superior radiation
shielding for graphene channels compared to Al,O3
and SisN4. This is likely due to its lower density of
dangling bonds, resulting in fewer trapped holes and
reduced radiation damage.

The authors would like to sincere gratitude to MIMOS
Berhad for providing access to the Silvaco TCAD, which
was used as the primary simulation tool in this study.
This work was supported by the Fundamental Research

Grant Scheme (FRGS) (Grant No. FRGS22-258-0867)
under the Ministry of Higher Education Malaysia.

Alexandrou, K. (2016). lonizing Radiation Effects on Graphene Based Field Effects Transistors. [Ph. D Dissertation,

Columbia University].

Zimek Z. (2017). Application of Radiation Technologies for The Modification of Electronic Devices. Y. Sun, & A. G.
Chmielewski, Eds. Application of  lonizing Radiation in Materials Processing (pp. 486-500). Warszawa, Poland:

Institute Of Nuclear Chemistry And Technology.

Schwank, J. R, Shaneyfelt, M. R,, Fleetwood, D. M., Felix, J. A, Dodd, P. E,, Paillet, P., & Ferlet-Cavrois, Vé. (2008). Radiation
Effects in MOS Oxides. IEEE Transactions on Nuclear Science, 55(4), 1833-1853.

28

BPMERU



Lyl daalle el Lol KULLIYYAH OF ENGINEERING

mis EaieTe

L ). TAWHIDIC EPISTEMOLOGY UMMATIC EXCELLENCE ;
B T e Ly e P EADING THE WAY  LEaDiNG THEWORD  RESEARCH, INNOVATION & COMMERCIALISATION

¥
W

-..4}, b P kﬁfﬁi KA IR o A | AR BTN UL i KERI{:‘E 2025

Garcon of Knowieoon and Virte

DESIGN AND EVALUATION OF A WHEELCHAIR TIPPER FOR
ACCESSIBLE DENTAL TREATMENT

Hesnawi Mohamad?, Nur Liyana Azmi™*, Md. Raisuddin Khan', Farah Natashah Binti Mohd? Mohd Azri Bin Abd Mutalib?
'Department of Mechatronics Engineering, Kulliyyah of Engineering, International Islamic University Malaysia
?Special Care Dentistry Unit, Kulliyyah of Dentistry, International Islamic University Malaysia
*‘Advanced Automation Section, Smart Manufacturing Centre, SIRIM Berhad

The growing number of wheelchair users contrasts with The CAD-designed wheelchair tipper was fabricated
limited access to dental care, supported by only eight according to specifications, achieving a maximum tilt of
special care dentistry clinics in Malaysia. This study 60° with stable operation. The design accommodates
introduces a wheelchair tipper that enables treatment standard wheelchairs, with overall dimensions of 1480
without patient transfer. Tested with ten healthy male mm x 725 mm x 725 mm when the ramp is open. A
subjects and validated through Finite Element Analysis locking mechanism was incorporated to enhance safety,
(FEA), the design demonstrated stability under a 1226.25 confirming feasibility for dental applications.

N load (subject and wheelchair). Comfort evaluation
identified 30° and 45° recline as most preferred. The
innovation enhances accessibility and comfort, with
future work focusing on broader participant groups and
design refinement.

Wheelchair users face difficulties accessing dental
care due to unsafe and inconvenient transfers to
dental chairs. Existing solutions are limited, and lack
often lack comfort, leading to patient discomfort and
increased caregiver strain.

FEA of the tipper components shows a maximum
displacement of approximately 0.73 mm. The stress
distribution was uniform, with no localized areas of high

 To design a wheelchair tipper for dental treatment. stress observed on any surface or corner. The overall
e To validate stability with FEA. deformation remained within safe limits.

¢ To evaluate comfort of the tipper via verbal

. . Mean comfort ratings from 10 subjects at different
questionnaire.

tilt angles
_ de ]
e A wheelchair tipper was designed using %
— CAD modeling, guided by literature &
N specifying o maximum tilt of 60°, g
b o . . . =
e e wheelchair dimensions, and safety

features for dentCﬂ GppliCOUOhS. 0 dagroo S0 degres A5 dogren B dogroe overall comfort
tipper Evaluation Categories

e e e Stability was evaluated using Finite , :

f s, ;M Y , . 9 Comfort ratings were highest at 30°, followed by 0° and
V- Element Analysis (FEA) with a 1226.25 N ) )

P fEAmeststhi, | load 45°, while 60° was least preferred. Moderate recline

Gbjctived.” “:{;E{,"{f :“‘:; ' angles (30°-45°) were generally rated most

| e | e Comfort was assessed through verbal comfortable.

i B o { . . . . .

;H ; questionnaires during subject testing at

S R T different tilt angles (0°, 30°, 45° and 60°)
Fabeication and overall comfort while using the

: bE e A wheelchair tipper that tilt up to 60° was designed,
|| SRt otyp fabricated and tested.
Objctive3 e The 60° recline angle was reported as the least
t | Collect user preferred.
| [ | e Future Recommendations:
P ™ o Improve ergonomics and test with wheelchair users.
: End l "_
I’M'“'--_ "‘J“ 'F - : "
N T o
0 degree - 60degree
Project Flowchart Experimental setup showing a participant _
in the wheelchair tipper at 0 and 60 * Research Ethics: IREC 22-109
degrees e Copyright ID : LY2024W0332]
References

Agarwal, B, Srivastava, S., Shekhar, A, & Arora, K. (2023). Patient acceptability of a wheel chair recliner developed to

perform dental procedures at wheelchair itself: A cross-sectional study. Journal of Indian Prosthodontic Society, 23(4),

379-383. mps:ﬁdoi.orq/10.4103/iips.iios 323 23

Azhar, A. F., Nordin, N. H. D., Mohd, F. N., & Azmi, N. L. (2023). Investigation of optimum reclining angles for wheelchair

recliners during dental treatment. Applied Research and Smart Technology (ARSTech), 4(1), 33-42.

https:/ /doi.orq?10.23917/orstech.v4i1.1832

Bai, Y., Kamarudin, K. M., & Alli, H. (2024). A systematic review of research on sitting and working furniture ergonomic I— CAREA
from 2012 to 2022: Analysis of assessment approaches. Heliyon (Londen), 10(7), e28384-e28384.

https://doi.org/10.1016/j.heliyon.2024.e28384



https://doi.org/10.4103/jips.jips_323_23
https://doi.org/10.23917/arstech.v4i1.1832

o Ldls adlellaallallacalLl KULLIYYAH OF ENGINEERING
D e PV EADING THE WAY T HEADING Tt woRtD -~ RESEARCH, INNOVATION & COMMERCIALISATION

i KERICE 2025

W VPl o e o B o BT [

Garcon of Knowieoon and Virte

SUSTAINABLE SUPPLY CHAIN OF KELULUT HONEY SMES:
BRIDGING ACADEMIA, INDUSTRY AND COMMUNITY

Raudoh Helmi, *Adibah Amir
International Islamic University Malaysia

elulut honey SME producing g
annually struggled with inconsistent quality, stock
imbalances, and delayed fulflment. A Fishbone
(Ishikawa) analysis traced these issues to gaps in
workforce skills, the absence of clear standard
operating procedures (SOPs), weak inventory
management, and limited quality control practices.
Zero-cost solutions were introduced, including FIFO
inventory flow to balance stock rotation, one page SOP
to standardize all operations and basic QC logs to
monitor consistency. These interventions reduced post-
harvest losses by more than half, cut product returns to
below 1%, and improved on-time fulfilment to over 95%.
Beyond operational gains, kelulut honey holds global
significance as a natural superfood with medicinal
value, while stingless bees play a vital role in
biodiversity and food security. This case aligns with
SDGs 8 (Decent Work & Economic Growth), 12
(Responsible Consumption & Production), and 15 (Life
on Land), demonstrating how simple, cost-free
practices from academia collaboration can generate
meaningful and sustainable impact.

Demand for kelulut honey in Malaysia is growing, yet
SMEs struggle to deliver consistent quality and reliable
supply because kelulut honey naturally has high
moisture (25-35%), making it prone to fermentation
and quality drift during storage and handling. For
standardization, Malaysia introduced MS2683:2017 to
guide kelulut honey quality such as in moisture
determination and limits, but SME compliance is
uneven due to gaps in equipment, SOPs, and inventory
discipline. Studies on SMEs specifically flag inadequate
storage, processing limits, and manual inventory as
recurring constraints. To fulfill this gap, there is a need
for low-cost, process-based interventions that SMEs
can adopt without capital outlay and with support
through collaboration with academia.

Improved Layout

The primary objective of this research is to analyze the
supply chain inefficiencies faced by a Selangor-based
kelulut honey SME and to propose zero-cost, sustainable
interventions.

This study highlights how academia—-industry—
community collaboration can transform simple, zero-
cost practices into meaningful solutions that cut
waste, improve reliability, and build customer trust.
Beyond business gains, the initiative aligns with SDGs
8, 12, and 15, showing how sustainable enterprise
practices with kelulut honey contribute to human

C_sam > health, biodiversity, and long-term resilience for
humanity.
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FROM WASTE TO STRENGTH: ENHANCING 3D PRINTED POLYETHYLENE
TEREPHTHALATE GLYCOL (PETG) WITH RICE HUSK (RH) REINFORCEMENT

Hajar Naemah binti Sohif, Wan Muhammad Zulfadli bin Wan Sulaiman, Dr Hanisah binti Manshor
International Islamic University of Malaysia (IlUM)

This research unveils a sustainable breakthrough by
transforming agricultural waste into high-performance
materials. The blending of Polyethylene Terephthalate
Glycol (PETG) with rice husk (RH), an abundant
byproduct, was explored to create a novel composite 3D

printing filament. This work addresses the dual
challenge of improving PETG's mechanical properties
and promoting eco-friendly manufacturing. Novel
composite filaments with various RH content
(owt.%-10wt.%) were developed and tested for their
mechanical properties. The findings reveal a clear
optimal blend where the addition of 6 wt% RH
significantly enhances the material's key properties. This
optimal composition delivers a smoother surface finish
(4.05 Ra), increased hardness (22.63 HV), and superior
tensile strength (50.9142 MPa) compared to pure PETG
(9.86 Rq, 10.9 HV, 40.8522 MPa). This peak performance
is achieved by balancing the fiber-matrix interaction,
beyond which properties decline. Further increase of RH
leads to a stronger fiber-fiber bond, which weakens the
interfacial bond of fiber-matrix. A weak interfacial bond
between the fiber and matrix results in inefficient load
transfer, thereby decreasing the sample’s mechanical
properties. This study successfully demonstrates that
rice husk waste can be transformed into a valuable
reinforcing agent for 3D printing. 94 wt.% PETG/6 wt.% RH
composite offers a superior, sustainable alternative to
conventional filaments, balancing enhanced
performance with environmental responsibility.

(2 Problemsutements

} PETG filament — limited stiffness, heat resistance, and
sustainability.
Rice husk — sustainable reinforcement strategy BUT
challenges in dispersion, bonding, and property
balance.

3 obectves

})To measure the surface roughness of 3D printed
composite parts by optimizing the fiber-matrix
interface through the incorporation of rice husk filler
into PETG.

}) To investigate the effect of rice husk (RH) filler on the
hardness and tensile strength of a PETG-based 3D
printing filament.

100/0 500
98/2 10 490
94/6 30 470

90/10
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CHARACTERIZATION
*Smooth surface?
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* Hardness increase?
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*fensile strength improve?
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Ra distribution

Sample Surface Profile
PETG(%)/RH(%)

(98/2) : !
' TIF1 R
(94/6)
— Smoothest
1 | - Surface

Poor Surface
Quality

(90/10) Poor Surface

Quality

e RH improves surface and aesthetic value.
Reason: Particles fill micro-voids,
crystallization, and stabilize melt flow

e But, beyond optimal value (>6 wt% RH), surface roughness 7.
Reason: Excessive RH accumulation (protruding) near the
filament's surface

.El"ﬁ!

promote  uniform

.%14F

e T 408533 d3.E5Ld ‘ &) 8ari
- I |
4
3
i :
I I " ‘ i
a4 S10 R sy = — e
PETGRH (%K) PETGREH Ry
Lowes Highest Lowes
e 7'RH, T hardness e 1T'RH, 1 tensile stre‘th
Reason: Enhancement in Reason: RH was iformly

dispersed in the PEdkassnatrix.
RH restricts polymer chain
mobility & promote efficient
stress transfer between the
matrix and the filler K
improve load-bearing
capacity and stiffness

e Beyond optimal value (>6
wt% RH), { tensile strength

(o Comclusion

}) RH powder into PETG shown a promising result in
good printability, mechanically enhanced, and
eco-friendly filament for 3D printing.

P> 94 wt.% PETG/6 wt.% RH is the optimal loading.
Beyond optimal value : poor dispersion, weak
interfacial bonding, and reduced mechanical
properties.

lignocellulose fiber strength K
improves the properties

e Beyond optimal value (>6
wt% RH), | hardness.

Consumer Automotive Healthcare

Goods (lightweight Prototypes

(household, parts, covers (not implant,
packaging, etc) etc) d/sposable items,

etc
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DESIGNING A COMPATIBILIZED TPU/PE-G-MA/PP BLEND FOR NEXT
GENERATION 3D PRINTED FILAMENT

Hajar Naemah binti Sohif', Dr Hanisah binti Manshor'™*, Assoc. Prof. Dr. Maziati Akmal binti Mohd Hatta', Assoc. Prof. Ts. Dr. Mohd Shaiful bin Sahab?
' International Islamic University of Malaysia S/IUM)
2 Universiti Kebangsaan Malaysia (UKM

This study addresses the incompatibility of thermoplastic
polyurethane (TPU) and polypropylene (PP) to generate
reusable, 3D-printed medical devices, reducing single-use
plastic waste. TPU/PP blends were melt-mixed at different
ratios (90/10, 80/20, 70/30) with a compatibilizer,
polyethylene-graft-maleic anhydride (PE-g-MA), 1-5 wt%.
Scanning Electron Microscopy (SEM) revealed that ;
uncompatibilized blends had poorly dispersed TPU | W PEgaA v
particles in the PP matrix. Adding PE-g-MA significantly o i Competay
improved blend homogeneity, reducing phase separation.
Fourier-transform infrared spectroscopy (FTIR) analysis
confirmed enhanced compatibility, evidenced by an
increased ester carbonyl (C=0) peak near 1735 cm-' and @
decrease in anhydride groups. The most optimal
formulation is the TPU30/PP70 blend with 3 wt% PE-g-MA.
This research demonstrates that PE-g-MA successfully
compatibilizes immiscible TPU/PP blends. These findings
enable the development of advanced, sterilizable
materials for fused deposition modeling (FDM) 3D printing
in healthcare, promoting sustainability through reusable
medical tools.

MORPHOLOGICAL ANALYSIS

| |
i
£

{"“”! CHyCHy CHy[C=0]O[C=OJiCHy CHy
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-

o B MAwn TPU-CHIH A 22
n-u ) | . My T Hy Hy Mg Wy e o CH,
Current: Future: The immiiscibility of II:L i N S A fﬂac—éﬂ}
Sinale-Use Durable, TPU/PP blend
WGZteful ' Sustainable
ESTER INOEX & MA + TPU - OH/NH = ester
PLASTIC WASTE GENERATION R h e SRR
LT evidenced by | ester
a7 carbonyl & |
= o & Estor index (1) : AgragArass
:: I i s PPN EE LA =25 DR
P To determine the optimal weight percentage of PE- " - . I ! il I I
oo : : . &
g-MA compatibilizer with varied ratios of TPU/PP that ﬂpﬁ:?ﬁr gf f‘? f’? ﬁﬁr & g‘ﬁ & eﬁf ;“’# ﬁﬁ
maximizes the morphological homogeneity of the il & & LSSl i
blend.
P To evaluate the enhancement of chemical
compatibility in TPU/PP blends with the addition of
PE-g-MA as a compatibilizer.
PE-g-MA enables reactive FUTURE?
compatibilization of TPU/PP
FABRICATION Miscible blend 0
TPU30/PP70/MA3 - high interfacial JUUY]

compatibility (SEM & FTIR) K optimal  Medical devices -
. Safe, Sterilizable and
ratio Sustainable

-
g

o ..

TPU - crystal colour
PP — whitish
PE-g-MA - yellowish

FORMULATION

Nominal Diameter:
1.75 mm
Acceptable
Tolerance: +0.05
mm

(industry standard)

Kulliyyah of Engineering (KOE) Lab, IIlUM & CESPRO Lab,
UKM

CHARACTERIZATIONS

SEM

Smooth matrix, minimal voids and

well-dispersed granules?
(cooD MISCIBILITYV
FTIR Q

Ester C=0 T + anhydride | ?
(600D COMPATIBILITY)

3D PRINTING
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SCREENING FOR MACROCYCLIC LEAD COMPOUNDS AGAINST
DNA REGULATING KINASE

Nur Ain Adawiah binti Roslan, Asst. Prof. Dr. Mohd Firdaus Abd Wahab*, Assoc. Prof. Dr. Norfadhillah
Mohamed Azmin, Assoc. Prof. Dr. Fazia Adyani Ahmad Fuad
Department of Chemical Engineering and Sustainability, International Islamic University Malaysia (IIUM)

Macrocyclic compounds, defined by rings of 12 or more atoms,
represent a promising but underexplored space in drug
discovery. Their conformational rigidity enables them to
engage complex biological targets, making them attractive for
therapeutic design. In this study, a cheminformatic pipeline
was applied to a library of 28,888 macrocycles to explore and
extract meaningful structural insights. Molecular descriptors
were computed and analyzed using Principal Component
Analysis (PCA) and K-means clustering, allowing reduction of
data dimensionality and grouping of structurally similar
compounds. This analysis revealed clustered patterns in ring
size, molecular weight, polarity, and heteroatom distribution,
while PCA biplots highlighted densely populated chemotypes
and underexplored regions of chemical space. The insights are
particularly relevant for targeting mutated breast cancer type 1
susceptibility protein (BRCAI1), a missense tumor suppressor
protein that could cause genomic instability and cancer
progression. This macrocycles —screening framework supports
rational compound selection for protein—-ligand binding
studies, accelerating drug discovery pipelines.

e DNA repair relies on BRCAI, a key protein that fixes double-
strand DNA breaks.
e Mutated BRCAI often performs faulty repair, leading to
genomic instability and cancer progression.
e Strategy: Block mutated BRCAI to stop faulty DNA repair and
shift repair to other pathways.
e Macrocyclic compounds are ideal candidates due to:
1. Conformational Rigidity
2. High Stability
3. Strong binding specificity to complex biological proteins
e Screening of ~28,888 macrocycles requires cheminformatics
approaches for classification and prioritization.

Eigure 1. Putative macrocyclic inhibitors block mutated BRCAl-cofactor
binding (left), preventing faulty DNA repair. This forces reliance on
alternative repair (e.g., PARP1), leading to DNA damage accumulation,
genomic instability, and apoptosis (right).

e Apply K-means clustering to group macrocycles based on

structural descriptors.
- Optimal cluster number determined via Elbow Method
and
Silhouette Score.

e Use PCA to reduce 11 descriptors — 2D space for
visualization.

¢ |dentify promising macrocyclic leads for BRCAI studies by
highlight structurally diverse clusters with potential for
BRCAI inhibition.

Figure 2. Scatter plot of 28,888
macrocyclic compounds,
showing molecular weight

(MW, x-axis) against
topological polar surface area
(tPsA, y-axis)

Dataset 23,888 11 physicochemical Clustering Démersionality reduced Pramising
macrocycies descriptors caleulated Analysis (K= from 110 to 2D for macrorychic leads
ehiained {im Datawarrier) mears, Elbow, wisieRlization identified for BRCAY
Silhouette] stundies

Cluster
Validation

Elbow Mathed lor Optimal

 Bdheustie Plot for Kmaii Chusteding o)

|
|

Teial Wikhe-Ulhinder Suem of Sopmrm
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£ 2 } i [ a 7 E o 10 o 03 of E i‘, 1] ¥
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Figure 3. Elbow Plot — Optimal number

Figure 4. Silhouette Plot - Confirms 3
of clusters (k=3)

well-defined clusters with limited
. misclassification
Cluster

Visudlization

-  Memmars Clustesisg with hed (FCA-reducet)

i . Figure 5. PCA Scatter Plot —
Dimensionality reduction of 28,888
macrocycles
 PCl=94.6% PC2 =5.2% (99.8%

variance explained)
e Clear separation into 3 clusters,
preserving structural diversity

B3 - & P vriaesn

£ T e ] 00 ] e ] Wl L]
PC - BN vt

Representative
Macrocycles

Figure 6. Representative macrocycles from clusters 1, 2, and 3, respectively.

e Cheminformatic analysis grouped ~28,888 macrocycles
into three well-defined clusters, with PCA confirming
99.8% variance explained and clear structural separation.

» These clusters provide a structured framework for
selecting promising macrocyclic leads for BRCAI inhibition
studies.

This work was supported by the Ministry of Higher Education Malaysia under
the Fundamental Research Grant Scheme (FRGS22-281-0890).
Special thanks to ChemBridge Corporation for providing the macrocyclic
compound databases.
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DECISION OPTIMIZATION OF ANN-DRIVEN EMS VIA RISK
MITIGATION STRATEGIES

Kamal Akashah Che Kamaruddin & Assoc. Prof. Ts. Dr. Siti Hajar Yusof *
International Islamic University Malaysia (IIUM)

®—®—

Energy Management Systems (EMS) are |mportc|nt for Data collection: historical & real-time data on energy
optimizing performance and reducing costs in Hybrid consumpt|on RES, load demand, weather data
Renewable Energy Systems (HRES) e ANN model development: Design & Training of ANN
e Decision Optimization: Develop optimization algorithms
Major Challenges: incorporating ANN predictions to determine optimal control
a.Uncertainties & fluctuations nature of the system actions
b.Presence of multiple dispatchable and non-dispatchable e Risk mitigation: implement risk assesments techniques
energy sources requires sophisticated decision-making e Simulation / Testing / Performance Evaluation
tools
c.Traditional EMS lacks robustness when considering risks and kA I s e
uncertainties I t Data ) " S A, n
d.Integration of Peer-2-Peer (P2P) technology in HRES o ; . | “‘sf
nput | g _ .."A
Calculate Net Energy N ¥ DN\ o
4 4 lnsvt 2 g 'I ‘ 'r
wer Energy Management NetE i ‘5 ) “et F * <) . """ “lli"# """"r"‘ ‘ ;
thange I’uwu; Flow Control fe o "Erm ) .I ¢ ﬂfrﬂj =3 . . Sy —
in<t<h) 1 Iy .
Discharge Charge
storation of Svnchronization with the L ESS I.'d EV J L E§5
wd v — Grid - i‘ 8 B i Ry
“t<min) Power Quality Status: Buver Status: Seller
Voltage and Current Con 'i i *’
wer Control Dynamic Stability (f) P2P Ene rgy T]'ﬂdiﬂg Hmhr Frosamers
aps — Power Sharing + 4
f<t<s) L ¥
Encrgy Shortage ] Encirgy Surplus
Buy uu:r,:r from Sell ";rﬂ ta
Tertiary Control Level: focuses on the Iong term optimization Electre Grid Electrie Grid

such as power scheduling / economic dispatch [ system
constraints / power exchanges

ol b
2 Poblemewement

Daily Energy Consumption Data
(24 Aug to 22 Sep 2025)

PV Yield (25 Aug to 22 Sep 2025)

: _ 0 )
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a.Intermittent generation from Renewable Energy Sources g e iy 2 T
(RES) and dispatchable units complicate stable operation e T T, Wi T T T s O WL W T T VL W R W W
b.Grid-connected HRES involve complex coordination of )
c.Existing tertiary control method often do not integrate risk & 100 1 : =
mitigation  effectively in terms of reliability, cost- %E g.ﬂ. | ,:l
effectiveness and economic 2 8 % ' 2 “I
§ w0 8 = | g‘;
2
i I:llll I":-.n:ml E "D MI” I
Self-sufficiency Ratios
Trimulation pn
. L. . . rid buyin
a.To compare the existing EMS strategies with the proposed SSR" =1 - : N :
ANN-based EMS =1 load

b.To develop ANN-based decision optimization model for EMS
that improves prediction and control of energy consumption
patterns
c.To evaluate the performance of the proposed ANN-based EMS
optimization in terms of energy efficiency improvements and
cost savings
e This research highlights the practicality of ANN-driven and risk

mitigation strategies for applications in smart grids,
microgrids, and complex energy

P. A. Cardenas, M. Martinez, M. G. Moling, and P. E. Mercado, “Development of Control Techniques for AC .
Microgrids: ;-\Crmcol Assessment,” Sustainability 2023, Vol. 15, Page 15195, vol. 15, no. 21, p. 15195, Oct. 2023, e The |ntegr0ted GpprOCICh Comblnlng ANN with risk
doi: 10-3390/SU152115195 mitigation strategies is expected to enhance EMS
M. Yavuz and O. C. Kivanc, “Optimization of a Cluster-Based Energy Management System Using Deep performa nce by Improvmg decision optlmlzotlon under
Reinforcement Learning Without Affecting Prosumer Comfort: V2X Technologies and Peer-to-Peer Energy o,
Trading,” IEEE Access, v%l 12, pp. 31551- 315g75 2024, doi: 10.1109/ACCESS.2024. 3370922 J uncertdlnty (the SSR > 90/0 - .

e Future work may focus on the scalability, computational

efficiency, and real-time implementation challenges
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INKJET-PRINTED PEDOT:PSS-BASED TEXTILE ELECTRODE FOR
HEALTHCARE APPLICATION

Nabila Hamzah*, Amelia Wong Azman, Zuraida Ahmad & Nur'aishah Ahmad Shahrim
Kulliyyah of Engineering, International Islamic University Malaysia

The adoption of PEDOT:PSS has garnered increasing
attention in electronic textiles applications due to their

commercial  availability,  biocompatibility,  tunable
conductivity, and ease of processing capabilities as
alternatives to the disposable Ag/AgCl electrodes.

Nevertheless, improving their conductivity and long-term
stability while preserving mechanical properties poses
significant challenges. Here, we have developed a mass-
producible conductive ink that includes PEDOT:PSS, silver
nanoparticles (AgNPs), and various additives that ensure
stable dispersion and can be inkjet-printed onto cotton
fabric with strong adhesion. The good adhesion of the ink
on cotton fabric was confirmed by analyzing the FTIR
spectra. The results show that the formulated ink in this
study provides improved resistance in measurement.
Inkjet-printed PEDOT:PSS-based textiles offer promising
properties for future electronic textiles in healthcare,
featuring  improved  conductivity, reusable, and

biocompatible electrodes.

The application of PEDOT:PSS alone as textile electrodes
presents certain constraints, such as its high solubility in
aqueous environments and the degradation of the
conductive properties of the textiles [1]. Besides, the textile
electrodes face electrical performance degradation after
multiple washing cycles which are prone to wear
abrasion, bending of the coated materials, stretching and
twisting during the cycle, resulting in reusability and
durability challenges for conductive textiles [2,3]. This is
due to poor adherence of conductive coating to the
textile’s surface, leading to flaking off of the coating from
the textile’s surface [3].

1.To design a printable and mass-producible conductive
ink composed of PEDOT:PSS, silver nanoparticles
(AgNPs), and other additives with uniform ink
distribution and good adhesion on cotton fabric.

2.To evaluate resistance for both dip-coated and inkjet-
printed cotton fabric as the first proof of the
conductivity of textile electrodes.

,pj.:t‘\\] éﬁg PEDDT:PSS‘ E:’
i) :

v — mp Stir magnetically St Shgoneticoly
- M j P Diwater + SNP +

! - Diwater + SNP +
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L1231 printer then drying poper

110 -

] ST 2 -y Fig. 1 FTIR Spectra
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s Fig 5. Dip-coated cotton
| fabric samples

Al sample shows uniform
. ink distribution on the

fabric and no brittleness - -

after being cured at 130°C o

Fig 6. Stable dispersion - No
sedimentation after being left
for 20 days and less
agglomeration

In this study, the formulation was effectively developed
into a printable ink through the inkjet printing process,
demonstrating significant potential for scalable and
mass production of wearable electrodes. The enhanced
resistance observed, alongside satisfactory ink
distribution on fabric and ink stability even after 20
days, underscores the potential of these composites for
future electronic textiles in healthcare, featuring
improved conductivity as well as reusable and
biocompatible electrodes.
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DEVELOPMENT OF INKJET-PRINTED PET-BASED RESISTIVE
TACTILE FORCE SENSOR FOR WEARABLE ELECTRONICS

Muhammad Izzuddin Mohamad Azhar!, Aliza Aini Md Ralib™, Rosminazuin Ab Rahim', Anis Nurashikin Nordin', Nor Hidayati
Diyana Nordin?, Syed Muhammad Hafiz Syed Mohd Jaafar?, Shafarina Azlinda Ahmad Kamal®.

'VLSI & MEMS Research Unit, Kulliyyah of Engineering, IIlUM,
*Department of Mechatronics Engineering, Kulliyyah of Engineering, IlUM,
*Department of Semiconductor Additive Technology & Printed Electronics, Semiconductor R&D Division,
MIMOS Berhad

Data Display from DA
OMA Data {WinTest Sofware)
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Accurate force and pressure measurement is vital in ||

human motion sensing and rehabilitation. Commercial =

resistive tactile force sensors, or force sensitive resistors \W e Data Display from Digital
. T Multimeter o nead changes

(FSRs) are widely used but lack flexibility and of resislance

adaptability for more personalized devices. This work S ichvlals

presents a flexible PET-based resistive tactile force
sensor that consists of a silver electrode, graphene
piezoresistive layer, acrylic spacer and PET substrate.
The sensor was optimized using finite element
simulation, to determine the optimum height of gap
spacer and electrode ratio (width of electrode/gap
between electrodes) for high sensitivity. The optimum
design of the sensor was fabricated using inkjet printing

of silver ink for the electrode layer onto PET substrate, iilts Biement Siitation” B m—
and drop casting of graphene ink for the piezoresistive |
Hr Electrode Ratio: 0.67 Electrode Ratio 067

layer on a similar PET substrate. The sensor was , it

. . . . Gap Spacer Height: 0.02 mm Gap Spacer Height (mm)  0.02
measured using dynamic mechanical analysis (DMA) A
to determine sensitivity, stability, and | Fabricated FSR
response/recovery time. The simulation revealed that Electrode  Piezoresistive  Assembled

an electrode ratio of 0.67 and gap spacer height of 0.02 Layer FSR

mm yielded the highest sensitivity. Measurement using
DMA showed a nonlinear response with a fractional
resistance change of 0.35, saturation at 6.44 N, and fast
response/recovery times (164.04 ms/161.54 ms). The
sensor also demonstrated stable output over 100 load
cycles at 1 Hz. These results highlight the potential of the
proposed PET-based resistive tactile force sensor for
weadrable and rehabilitation applications.

Electrode Ratio: 0.75
Gap Spacer Height: 0125 mm

Current commercial force sensitive resistors (FSRs) 3': —
lack flexibility and adaptability for more personalized - !
sensing. Hence, custom-made sensors can provide o
tailor-made parameters for personalized sensing. e R T N R T
Stability " Response /Recovery Time
<l il
i ;"I Ill 'II
y }iw \ ;
e li I|
L :: II._\‘ .J'I
e To obtain the optimum design of FSR using finite S e v

element simulation o —
e To fabricate the FSR using inkjet printing
e To measure the performance of FSR in terms of
sensitivity, stability and response time

The fabricated FSR has an optimized design that can
be used for pressure sensing in wearable electronics.

Ink

RE::Z‘HHIE The authors would like to thank all the team members
7 Acuwator  Pipette of Department of Semiconductor Additive Technology &
‘ [ ket | Printed Electronics, Semiconductor R&D Division, MIMOS
W Moz f‘ Berhad for their guidance. This research work was
o Droplet : funded by Fundamental Research Grant Scheme
T (FRGS) research project FRGS24-341-0950

Silver Ebectrode I Crophens 7 Inkjet Printing Drop cast graphene  Resulting (FRGS/]/2024/TK07/U|AM/03/]).

B Acrylic Spacer Piezoresistive Layer  Silver Electrode ink using pipette F5R

PET Substrate

Lapresa, M., Lauretti, C., Scotto di Luzio, F.,, Bressi, F.,, Santacatering, F., Bravi, M., Guglielmelli, E,, Zollo, L., &
Cordella, F. (2023). Development and Validation of a System for the Assessment and Recovery of Grip Force
Control. Bioengineering, 10(1). https://doi.org/10.3390/bioengineeringl0010063

Mashagbeh, M. Al, Alzaben, H., Abutair, R, Farrag, R, Sarhan, L, & Alyaman, M. (2022). Gait Cycle Monitoring

System Based on Flexiforce Sensors. Inventions, 7(3). https://doi.org/10.3390/inventions7030051 VLS! & MEMS
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FROM RIVERBED TO RESILIENCE:
SUSTAINABLE MORTAR INNOVATION AT ITUM FOR HUMANITY

Asma Ahmed;, Siti Aliyyah Masjuki™, Saerahany Legori lbrahim’, Nor Farah Huda Abd Halim?
'Department of Civil Engineering, Kulliyyah of Engineering, International Islamic University Malaysia
*Department of Material and Manufacturing Engineering, Kulliyyah of Engineering, International Islamic University

The Pusu River at IIlUM faces excessive sedimentation o
from upstream land clearing, requiring dredging to . Nataral sand B Dredped sediment
restore river health. Conventional disposal of dredged
sediment (DS) creates environmental burdens, while
carbon fiber reinforced polymer (CFRP) waste from
industries poses additional sustainability challenges.
This research explores the combined use of DS as a " Ry
sand substitute and milled CFRP wastes as fiber : s

n i @ ol

reinforcement in mortar to enhance mechanical and [ ———
microstructural performance. By repurposing locally _
sourced waste, the project contributes to circular

economy practices, sustainable construction, and river
rehabilitation. -

gl gl s
=i Dioodpind woskimsend
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River pollution has afflicted the Pusu River and its
tributaries, which pass through the Gombak campus
of IlUM. Hence, dredging of sediment becomes
necessary to maintain navigable waterways and
prevent flooding.

Reusing the dredged sediment (DS) would : _

e 25% replacement (M25) outperfomed
reference mortar (RM) due to benefits

Additionally, the incorporation of milled CFRP waste from filler effect and particle packing.

can offer mechanical reinforcement to compensate II II= I| * 50% Replacement (M50)

l.provide a sustainable waste management

ii.viable alternative for declining natural aggregate.

4

for the material limitations of DS. While previous underperformed compared to RM,
studies have examined the reuse of DS, the especially at early ages due to

==

combined effect of it and milled CFRP waste in | =~ " i o increased water demand from higher
cement-based materials has not been sufficiently b e fines and clays in DS.
explored.

SUSTAINABLE

DEVELOPMENT Tawhidic Lens: Guided by khilafah

G ‘e, ALS (stewardshlp of earth), mizan (balance in nature),
" and maslahah (benefit for humanity), this research
i transforms DS and CFRP waste through scientific
_ treatment and testing into sustainable mortar—

showing how faith and science unite to protect nature
and serve people.

[IUM river filled with silt Milled CFRP wastes

From characterization of DS, it is found feasible as
sand substitute with the necessary treatment
processes. However, higher replacement resulted in
Objective 1: To characterise river sand, dredged lower mortar performance. Thus, addition of milled
sediment, & CFRP wastes CFRP waste is expected to address this issue.

Objective 2: To evaluate the mechanical performance
of the mortar

Objective 3: To correlate the microstructural analysis The authors would like to acknowledge and thank the
with mechanical performance support provided by the International Islamic University
Engineering Merit Scholarship 2023.

Natural
cement sand CFRP
5 ' !
Collection of DS Characterisation of DS Treatment of DS Preparatlon of specimen Mortar mixing  Casting & curing  Testing &
(XRF, XRD & SEM-EDS)sieving & calcination) Evaluation

CAMSDE
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Design and Fabrication of Carbon Dioxide Microbubble Dissolver
Plate for Microalgae Cultivation Application

Nurul Atigah Binti Zahari, Assoc. Prof. Dr. Farah Binti Ahmad, Assoc. Prof. Dr. Maziati Akmal Mohd Harttar @ Mohd
Hatta, Assoc. Prof. Ir. Dr. Azlin Suhaida Binti Azmi, Assoc. Prof. Ir. Dr. Fathilah Binti Ali
International Islamic University Malaysia (1IUM)

Carbon dioxide (C0O,) emissions from industry and fossil fuels 1. CO, Microbubble Dissolver Plate
drive climate change, underscoring the need for effective -
carbon capture. Microalgae cultivation offers a sustainable
solution by converting CO, into biomass, but conventional
photobioreactor (PBR) aeration suffers from poor gas transfer,
energy loss, and inefficiency. This study integrates a phase-
inverted PVDF membrane with a CO, microbubble dissolver
plate in a 5 L tubular PBR. PETG was identified as the most
durable plate material (35.37 MPa, no leakage), while

40

30

20

10

membrane fabrication optimized for immersion time, bath o B s e
temperature, and thickness produced 7.38 nm pores and ~0.2

cm bubbles. The integrated system enhanced CO, dissolution Figure 4.1: Design of CO, Figure 4.2: Bar chart of tensile strength
and was validated through cultivation, showing improved Microbubble Dissolver Plate (Mpa) of 3D printer material
microalgal growth and productivity. This approach offers a

promising, energy-efficient method for CO, transfer with 2. PVDF membrane

potential for biomass production and carbon capture. Optimized PVDF Membrane Fabrication

e Phase inversion method; varied coagulation bath time,
temperature, and thickness.
e Optimum condition: 20 °C bath, 2 himmersion, 350 pm

- Figure 4.4:
Schematic
diagram of
== membrane-
Mechanical = 7 LT e segtion) _ microbubble
strength "~ RESEARCH ™ Cell disruption === plate in PBR
J-"M i ™ — : - Figure 4.3: Microbubbles produce by
FaE o e PVDF membrane
Rt/ B
? g :-:-I-_ -T:- -'f
CO: dissolution Hydrodynamic
condition Tensile strength 9.81 MPa
Average pore size 7.3775 nm : :
Figure 4.5: Morphology of membrane
Contact angle 90.72 + 3.91 (SEM
uniform pore distribution, confirming
1.To evaluate the mechanical strength of 3D-printed | eakina test No leakina consistent morpholoav.
microbubble dissolver plates (PC, PETG, ASA). T 20
2.To optimize PVDF membrane fabrication (solvent, bath 1 sy m—
temperature, thickness) for minimal bubble size, high tensile | 5
strength, and zero leakage. £ - .
3.To assess CO, mass transfer efficiency of the integrated g =
dissolver—PVDF system in a 5 L tubular PBR. E 1 ; 3
4.To validate the system as an aeration method through B | i s
microalgae cultivation. 1 %] Pl
08 i ‘ : =
Figure 4.6: Functional group analysis Figure 4.7: Crystal structure analysis
(FTIR) (XRD)
Presence of characteristic PVDF functional a-phase PVDF dominant — high chemical
Design & Fabrication groups— Confirms PVDF polymer integrity resistance & mechanical robustness.
e CAD-based design of CO, microbubble dissolver and composition
plate . e
e 3D printing with selected materials (PC, ASA, PETG) 3. Microalgae cultivation _ o @ oeee
e Mechanical strength validation (UTM) = 8 )
l b3 (1) @ 08
Membrane Fabrication S o
e PVDF membranes via phase inversion A 04 .
e Optimized parameters: immersion time, bath Ty i .
temperature, thickness 0.2 L.
e Characterization (XRD, SEM, FTIR, swelling) L] 2] oz N
l e s ) 0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0

System Integration & Testing
e Integration with 5 L tubular PBR
e Gas mass transfer (kLa, CO,
dissolution efficiency)
* Reusability & leakage testing

l

Microalgae Cultivation &

Figure 4.9: Growth curve of microalgae
over 14 days

Figure 4.8: Schematic diagram of the system

e PETG exhibited the highest tensile strength

Validation Figure 3.1: Integration of * The optimized fabrication _parameters for the membrane
e Cultivation with 5% CO, sparging . membron.e— achieved minimum bubble size, maximum tensile strength, and
e Biomass (OD, CDW), pH, lipid yield microbubble dissolver zero leakage. , : : :
e Overall syste;n perfc’>rm’once for microalgae e The integrated CO, microbubble system improved dissolution
validation cultivation efficiency and supported higher microalgae biomass
productivity

BPMERU
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SUSTAINABLE MACHINING OF CFRP : EVALUATION OF TOOL WEAR
AND SURFACE QUALITY UNDER VARIABLE CUTTING CONDITIONS

Aisyah Madihah Mustafa*, Dr Nor Farah Huda Abd Halim
Department of Manufacturing and Materials, Kulliyyah of Engineering, International Islamic University Malaysia, 53200 Malaysia

1 Abewest ®—

CFRP is desirable for its strength to-weight ratio properties,
therefore extensively applied in aircraft and automotive. However,
machining CFRP presents difficulties due to its anisotropic and
inhomogeneous nature. The abrasive carbon fibers, when
machined at high cutting speeds, causes significant wear on the
cutting tool's edge, leading to visible rounding and flank wear. As
the CFRP is made of carbon fiber impregnated in matrix resin, it is
advisable to process the CFRP beneath the glass transitional _ -
temperature (Tg) of the polymer to avoid defects such as matrix =g * Alternate heating and chilling cycles
smearing and fiber pull-out, which occur when the polymer subjected on the cutting zone - fracture
softens and fails to hold the fibers together. Therefore, alternative dominant removal mechanism
machining strategies are necessary to enhance CFRP * Accumulation of dust-like chips on the
machinability. This study examines the impact of cutting speeds cutting edge increases friction on the
and conditions on tool wear and surface quality during CFRP cutting zone . . .
milling. Experiments were conducted at high (170 m/min) and low * Absence of coolant in flushing the fine

- Increasing of wear along the machmmg
distance caused by the increasing of
contact between the cutting edge and
work surface along the machining
distance

TOOL WEAR (um)
2 @

TOOL WEAR (um)
@
3

(130 m/min) machining speeds, with a constant feed rate (2100 o Chips of CFRP
mm/min), under dry and chilled air conditions. Results indicate

that milling CFRP at 170 m/min in chilled air measured the highest e Abrasiveness of CFRP

tool wear (110 mm), 25.5% hlgher than other cutting parameters. causing constant

This increase in tool wear is attributed to the elevated stress on abrasion onto  the

the cooled machined surface experienced by the cutting tool cutting tool edge

during high-speed machining. Milling in dry condition produced causing WC-Co pull out

the highest Sa of 5.015 pm, 27% higher than in chilled air, due to the
heat generated from the friction during the milling process.

e Rounded of cutting
edge as the wear
mechanism  caused
by the constant
interaction between
sharp edge of cutting
tool and workpiece

e Abrasive of CFRP causes abrasion on the cutting edge of
uncoated tungsten carbide during milling process

e High machining = high heat generated

e CFRP must be processed below the glass transitional e Softens of matrix resin

temperature (Tg) has weakens the bond |[ESEEESEE St ol s
e Milling beyond the Tg can degrade the polymer matrix, leads to between laminate - _( T T e &;q'
occurrence of surface damages causing fiber pull out et caniisa B Unouk oer

and matrix smearing

e Rounded of the cutting
tool edge ineffectively
removing the CFRP

. ==

Ldh &
I’ ’ |

i &
1.\,. i i £

Fiber Breabage m Mlats srreanng

of tool wear and wear mechanism of uncoated tungsten carbide that supports the value of Sa
tool _ _ . » Represents the surface irregularities formed on the CFRP machined
e To investigate the effects of cutting conditions on the surface surface

roughness and the surface damage of the CFRP

Uncoated
tungsten carbide

The alternating heating and cooling cycle has subjected the
gun cutting tool to thermal fatigue that resulted in brittle cutting

Vc¢ =130 m/min, 170 m/min ~ Vortec Cold Air

Vf= 2100 mm/min
Dry Chilled air

o edge. The pseudo-color depth map of the machined surface

evidently supports the high Sa values and confirms the
assistance of the surface topography and the areal surface
= £ o W roughness in understanding materials with anisotropic and
Dino-lite Premier digital microscope inhomogeneity properties, such as CFRP.

y DinoCapture 2.0 software

£ Interval : Every 400 mm machining distance

¥ Jeols JSM-5600 Schottky Field Emission

I scanning electron microscope with EDS

x50 - x5000

Surface conductivity : Quorum SC7620 Sputter

Coater (gold palladium) A special gratitude to the supervisors and staffs of production

| Alicona Infinite SL 3D profiler lab, metrology lab, metallography lab and workshop in
sampling length : 4mm Kulliyyah of Engineering, IIUM. Their assistances and guidance
—J| cut of length : 800 pm [ISO 4288] are deeply appreciated.

Lateral resolution : 8.39 pm
Vertical resolution : 1.98 pm
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ELECTROSPUN POLY (VINYL ALCOHOL) (PVA)/POLYCAPROLACTONE
(PCL) NANOFIBERS FOR EFFICIENT FILTRATION

Norfarhana binti Amin™, Norshahida Binti Sarifuddin’, Zatil Izzah Binti Ahmad Tarmizi?, Athikah Binti Arzahar!
'Department of Manufacturing and Materials Engineering, International Islamic University Malaysia, Gombak, 53100, Kuala Lumpur, Malaysia
*Department of Chemical and Environmental Engineering, Malaysian-Japan International Institute of Technology, Universiti Teknologi
Malaysia, Jalan Sultan Yahya Petra, 54100, Kuala Lumpur, Malaysia

Hydrogen bonding between the OH groups of

s PVA and the C=0 groups of PCL

na . L LT
The widespread use of synthetic facemasks has raised concerns LA g - "
about plastic pollution, highlighting the need for biodegradable  : |-*. 1 15
alternatives. This study developed electrospun nanofiber filter Y YA Rl
media from polyvinyl alcohol (PVA, 15 wt%) blended with varying ~ § —“’*—a\qﬂf_a—a—ﬁ—wf—ﬁlh e R
polycaprolactone (PCL, 4,6,8 wt%) using a single-needle ! | . Vi e
electrospinning setup. FTIR confirmed hydrogen bonding B V[ W et Lo 4 k.
between PVA and PCL, indicating good miscibility. Higher PCL _ “i' e sl
content increased solution viscosity and fiber diameter. The 4 —_ e /T
wt% PCL blend produced the finest, most uniform fibers (~427 o am w2 e 1 e e e T R PR BT T i,
nm) with the highest tensile strength (3.16 MPa) and elongation W emmmber ) Strain (mmmm)
(0.63 mm/mm). Filtration tests showed low particle penetration Figure 4: Tensile stress-strain curve

(<0.05%) but a relatively high pressure drop at 95 L/min

flowrate. Overall, PVA—-PCL electrospun nanofibers demonstrate Table 3: Tensile properties of all samples

strong potential as biodegradable facemask filters with Tensile strength | Elongationat | Young’s Modulus
promising filtration performance. (MPa) break (mm) (MPa)

F1

F2 1.40 0.104 44.44

= RN

Blending PVA and PCL is difficult due to their contrasting
polarities, leading to immiscibility, poor interfacial adhesion,
phase separation, and non-uniform fiber morphology. These
issues compromise the mechanical strength and filtration
efficiency of electrospun nanofibers.

Acetic acid is introduced as a compatibilizing solvent,
enabling co-dissolution of PVA and PCL.

o
[ !
b X

This approach aims to develop uniform, mechanically LI = e e ey L !feh POL content
stable, and efficient biodegradable PVA/PCL nanofiber filters _ Visible micropares at zoom out magnification o
as a novel filtering media for facemask applications. Figure 5: SEM micrographs of samples at 500 um magnification
Table 4: The filtration performance
Figure 3: bdR&BAHBn | Particle Filtration Filter resistance
(%) Efficiency (%) (mmH20)
S T T
[] Machine F2 0.643 99.34 109.05
i parameters
Taylor -y

= 1 Eﬂl % .

PFE >35%
Pasa NIOSH ASTM Standard

For PFE tacemank

5 Concusion

Folymer jot

L1
0 @

Syringe Pump

[ High Voltage
Figure 1: Schematic diagram of
electrospinning setup

Successful fabrication: Electrospun PVA/PCL nanofibers with
uniform, bead-free morphology.
Compatibilization: FTIR confirmed acetic acid enhances
miscibility via hydrogen bonding.
Composition | Composition Viscosity Effect of PCL: Higher PCL — larger fiber diameter; smaller fibers —
PCL (wt%) PCL (wt%) (mPa.s) higher FE but greater pressure drop.
Optimum formulation: Formulation 2 offers the best trade-off
between filtration efficiency, structure, and breathability.
Future directions & Commercialization:
Test biodegradation efficiency and antimicrobial integration.
Industry collaboration for scale-up and real-world testing.
Explore commercial adoption in eco-friendly facemask
production.

. —— T — High PCL content B —_
Avg diameter= 427 nm Avg diameter= 584 nm Awg diamater= 575 nm
Porosity==28.41 % Porosity= 3.72 % Porosity= 5.08 %

Figure 2: SEM micrographs of samples at 5 um magnification

Table 1: Viscosity of all samples

This research was funded by a grant from Ministry of Higher
Education of Malaysia (FRGS/1/2022/TK09/UIAM/02/2).
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OPTIMIZATION AND ADSORPTION STUDIES OF LEAD REMOVAL
USING MODIFIED MACROPHYTE BIO-ADSORBENT

Nabilah Solehah Mohd Supian, Nik Rashida Nik Abdul Ghani*, and Mohammed Saedi Jami
Department of Chemical Engineering and Sustainability, Kulliyyah of Engineering, International Islamic University. Malaysia (IIlUM),
Jalan Gombak, 53100 Kuala Lumpur, Malaysia.

Lead in wastewater is a major concern due to its toxicity
and persistence. Conventional treatments like chemical

Batch adsorption of Azolla

precipitation and membrane filtration are costly and
may cause secondary pollution. This study explores aun | Factor! Factor 2 Coi?gg‘g??me Result
Azolla macrophyte, an aquatic plant, as a low-cost and pH Initial Lead Conc (ppm) )
eco-friendly bio-adsorbent for lead removal. Azolla was
pre-treated in hydrochloric acid, enhancing its surface
area and activate functional groups especially hydroxyl ] 10.00 250.00 70.00 90.54412
and carboxyl groups. Its lignocellulosic structure
supports high adsorption ability through complexation 2 400 250.00 70.00 52.76471
and ion exchange. Using a 2-Level Factorial Design, the
result shows the best conditions were at pH 10, 250 ppm 3 10.00 100.00 70.00 84.59559
initial lead concentration, and 10 minutes contact time,
achieving 93.69% removal of lead . High regression 4 10.00 100.00 10.00 85.03676
value represents that adsorption process followed the
Freundlich isotherm model with value R = 0.8593 with 5 4.00 100.00 70.00 78.67647
maximum  adsorption capacity of Azolla was
239.47mg/g, indicating multilayer adsorption on 6 7.00 175.00 40.00 90.54622
heterogeneous surfaces. Results show Azolla is a
promising material for sustainable wastewater 7 4.00 250.00 10.00 58.22059
treatment. Langmuir Isotherm - FREUNDLICH ISOTHERM
= ~ &b
I B =0 JE1% . R =l ;=s=.-'r-;_,-.
1 i gL & 132 -"i'.
w 10 = 2
e Toxic waste poses health and environment risk. T e | '.. 5 . ot
 Limitations on conventional methods as they might B W T a .
causes secondary pollutants. ¢ ®0m 002 003 004 005 006 007 F
e Major gaps in understanding and optimizing = B 1 11 12 13 14 15
macrophytes interactions with heavy metals. 1/Ce log Ce
(a) (b)

Fig 1: a)Graph and linearized equation of a) Langmuir isotherm;1/ge versus 1/Ce
and b) Freundlich isotherm; 1/ge versus 1/Ce

e To optimize lead removal by controlling pH, initial - O o
concentration, and contact time. . o ___L"i,‘ > O : D . r-:--g

o T . t. t | d . d t. . th E "‘j_ . —-u h'x | H_In_'r'":..'-—;. ;———" %
o investigate lead ion adsorption isotherm on e — I, . S B
macrophyte-based using isotherm  model : :

comparisons.

Fig 2: Adsorption mechanism

Synthesis of adsorbent (Azolla Macrophyte) This study proved that Azolla is an effective and low-

—_— cost natural bio-adsorbent for removing lead from
wastewater, achieving the highest removal efficiency of
93.69% at pH 10, 250 ppm lead concentration, and 10
minutes contact time. The adsorption process followed
the Freundlich isotherm with an R? value of 0.8593,
indicating multi-layer adsorption on Azolla’s surface.

Crushed and
sieved the dried

Azolla macrophyte

e;:'::: ﬁ:g:rh;t;;?c —yp Azolla until the

particle is 1-2mm
in size

for 2 hours

" Overall, these findings highlight Azolla’s strong potential
as an eco-friendly solution for cleaner water and a
the Azolla was treated after 5 hours, thoroughly . Y
with 0.1M HCl for five washed with distilled sustainable approach to wastewater treatment.
Nours to Optimize itS ===  water, and dried in a
adsorption properties shaded environment
BATCH ADSORPTION AND ISOTHERM EXPERIMENT
| am grateful to my supervisors Dr Nik Rashida and Prof
, Lead solution were ; 0.3g of Azolla was Saedi Jami for their guidance, IIlUM for the facilities, my
SEPATDL e ared with different P Acjusent oY dded to the conical friends f hei d f ilv f heir | d
e S DN AR DS —my: PSRRI dWRRRL - i, dediothe | riends for their suppqrt, and my family for their love an
level factaial design initial concentration and 10 flask Eunr.aa.mng lead prayers thl’OUghOUt this StUdy.
{100,175,250ppm) solution
» the mixture was stirred using a i wers exivactad ardihe : Ad.surpétl_unlls.utherm wlas
laboratory shaker at constant speed of : investigated using Langmuir a
‘ . ——3 absorbance was measured using —— [
200rprm wntil 8 pre-determined time \IV-Vis spectorphatometer Freundlich madels under optin
[10,40,70min] il ’ conditions (150,450,550,750p;

BERC

41




Liyulla aalledlaallalllacalull

T T R T LEADING THE WAY

"-'..I'. LE S R ]

INTERNETIONAL ISLAMIC UNIVERSITY MALAYSIE TAWHIDIC ERISTEMOLOGY UMMATIC EXCELLENCE

KULLIYYAH OF ENGINEERING

KERICE 2025

STAR DETECTION AND CENTROIDING ALGORITHM
FOR LUNAR NAVIGATION

Anis Hannani Razaman, Yasser Asrul Ahmad, Teddy Surya Gunawan, Othman Omran Khalifa
International Islamic University Malaysia, Malaysia

1 mbswact

This study presents an enhanced centroiding algorithm
designed to improve robustness and accuracy in the
presence of noise. The method incorporates
thresholding and intensity-weighted centroid
calculations, optimized through testing on synthetic star
images affected by Salt-and-Pepper and Gaussian
noise. Validation is conducted via affine transformation
and star matching with a known star catalogue. The
results show accurate detection by visual validation
and the detected stars are within 1 to 3 pixels Euclidean
distances from the actual stars input. The proposed
method demonstrates high accuracy and strong noise
resilience, compared to benchmark methods, making it
suitable for future lunar missions.

Input

(Star Image)

CMOS Image Preprocessmg Centroid

Image Sensor & Threshobding Caleulation

Star Lldentficaton

Output Star Coordinate

(Star Centrowd)

Star Catalog

Figure 2: Block diagram of the proposed algorithm

Star Camera Prototype

For the testing, we used Sony IMX219 using Raspberry Pi Camera
Module v2 NoIR as the CMOS sensor to capture the star images.

o povemsmen ¢ Pedearnms

The growing demand for reliable star-based navigation.
On the Moon, bright regolith reflections and radiation
noise can degrade star centroiding performance.
There's uncertainty whether the detections are genuine
stars or false positives.

Figure 1: Lunar regolith and solar reflection

3 objectves

This research aims to improve the robustness of the
star centroiding algorithm for lunar mission.

1.To formulate an enhanced centroiding algorithm for
improved star position estimation.

2.To investigate the impact of lunar environmental
factors.

3.To validate the proposed algorithm by comparing
the detected star positions with known star
catalogue.

Figure 3: Real star image under noisy environment and centroid of the star

This testing is to ensure that the algorithm can actually detect real
stars and their coordinates.

Table 1: Star detected coordinates and its star ID (selected data)

Star # Pixel Coordinate RA-coordinate (°) | Dec-coordinate (°) HIP Error (°)
g 337.99, 532.72 TEH 564 PERAES 8ege? B:6788
0 816:38; 351:60 HE5 308 £2.9683 REEE 9.954¢

5 Concusien

This study presented an enhanced centroiding algorithm
for star detection and attitude determination. A test using
a real star image captured through the star camera was
conducted. The angular distance error of matched stars
remained below 0.1° demonstrates the method'’s potential
for integration into future lunar exploration missions.

R A e

The methods start with capturing the real star images
with image sensor, threshold the image then calculate
its centroid. For validation, the detected stars are then
compared with the established star catalogue to
evaluate its centroid accuracy and robustness.

This research was supported by the [IlUM Sponsored
Research Fund SPI24-224-0224, I[IlUM Fundamental
Research Grant Scheme (FRGS) code number
FRGS/1/2024/TK07/UIAM/02/1 and KHAIR Award by Center
for Postgraduate Studies (CPS) IIUM.
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ENHANCING BIOHYDROGEN YIELD THROUGH
ENZYMATIC PRETREATMENT OF PALM OIL MILL EFFLUENT
USING ANAEROBIC DARK FERMENTATION PROCESS

Md Sazidur Rahman, Abdullah Al Mamun*, Md Zahangir Alam and Nur Khairiyah Binti Basri
Department of Civil Engineering, Kulliyyah of Engineering, IUM Gombak, 53100 Kuala Lumpur

Anaerobic dark fermentation of wastewater is a

sustainable way to produce biohydrogen, but slow
hydrolysis limits the process. This study examined
enzymatic pre-treatment of palm oil mill effluent (POME)
using a mixture of cellulase, xylanase, amylase, and
protease produced at the Kulliyyah of Engineering, IIlUM.
The experiments were conducted in batch mode with 350
mL working volume in 500 mL glass fermenters. The
enzyme pretreatment shortened the hydrolysis of the
POME, resulting in about 3 times higher gas vyield
compared to that of the control. The gas contained up to
68.3% hydrogen. Enzymatic pre-treatment of POME with a
mix of enzymes improved hydrogen yield and made the
fermentation process faster.

The palm oil industries are searching for efficient effluent
treatment systems, while increasing global demand for
renewable energy has made hydrogen a potential
alternative to fossil fuels. Dark fermentation of palm oil
mill effluent (POME) has the potential to reduce high
pollution load fromm POME and produce biohydrogen at
the same time. However, one of the main challenges of
anaerobic dark fermentation of POME is long treatment
time, which is often limited by low hydrogen vyield.
Industries often treat POME in open anaerobic ponds.
These ponds release methane into the air. Methane traps
about 21 times more heat than carbon dioxide and
promotes global warming. Producing biohydrogen from
POME through dark fermentation would reduce methane
release and also lower water pollution.

The primary objective of this research was to evaluate
the potential of a cocktail of enzymes (produced at KOE)
in reducing the overall time of the anaerobic dark
fermentation process and increasing biohydrogen yield
from POME.

POME was pretreated with 1% and 1.3% w/v enzyme blend
(cellulase, xylanase, protease, amylase) and fermented
in 500 mL Duran bottles under anaerobic dark conditions.
Gas yield was measured by the water displacement
method, and composition was analysed by gas
chromatography.

Biogas to the Environment

‘ | | - Natural Microbes
Industry | FOME =5 Anaerobic Pond k7. Uncontrolled

Current Practice

. Fast and High Yield of Biohydrogen
\ 7

Pretreatment |——— > Anaerobic Digester

Enzymatic Hydrolysis: Cellulase,
Xylanase, Amylase, Protease, etc.

Proposed Method

The daily gas production from the raw POME (control)
decreased with time. The maximum daily biohydrogen
production with enzymes was observed within 6-8 days,
indicating that the enzymes helped hydrolyse more
solids. Gas from control stopped by 9 days whereas it
stopped for other samples at about 14 days.

300 ¢ =51 (1.5% wiv) |
5250 5 134
L} ¥ W
E 200 | -s:qwu-.-.-ﬂ:}
%S5 (1% w/
315{' 1 11 | . BCumol
2 100 | |l -t
3 50 ‘ ‘ ‘ 0l Ik o
n 1 L !
1 2 3 4 & & 7 8 9 10 11 12 13 14
Day
'y =00 == 51 (1,3% wiv) |
£ f| —-82 (1.2% wt
= 2000 83 (13% wiv)
0 | — 84 1% wiv
o 1500 —~ssq1e-aw:u= l
2 4000 |_—=Control
S : . ”
3 0 > .
0o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Day

Pre-treatment of POME using a mixture of locally
produced enzymes helps improve the hydrolysis process
and reduce the time required by the anaerobic dark
fermentation process to produce biohydrogen from the
wastewater. Application of the enzymes also increased
the yield of biohydrogen by about 3 times that of the

control.

The authors would like to express their gratitude to the
academic and technical staff of IIUM for their support in
conducting this research work.

CAMSDE
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HEAT DEFICIENCY EFFECT ON SOLAR PANEL PERFORMANCE
AND COOLING SYSTEMS

Mohamed Abdalla *, Othman Khalifa and Aisha-Hassan
Dept. Department of Electrical and Computer Engineering International Islamic University Malaysia, Kuala Lumpur, Malaysia

The study examines how heat accumulation degrades
the performance of photovoltaic (PV) panels in hot
climates. A MATLAB/Simulink model was developed and
validated with experimental data to predict PV behavior
under varying solar irradiance and temperature. An
active water-based evaporative cooling system was
tested, showing that uncooled panels reached over 65
°C, causing significant efficiency loss. With cooling,
surface temperature dropped by an average of 23 °C,
leading to a ~40% increase in power output and an
overall efficiency of 16.88%. The cooling system proved
most effective during peak irradiance, when thermal
stress was highest.

PV modules absorb much of the incoming solar
radiation as heat, leading to overheating that reduces

efficiency, lowers power output, and accelerates
material degradation. This challenge is especially
severe in hot climates with strong solar radiation,
making effective cooling solutions essential to sustain
performance, boost energy generation, and ensure
long-term system reliability.

The study aims to increase solar power gains by
applying an efficient active cooling system to lower PV
panel operating temperatures, thereby improving
electrical performance, maximizing energy output, and
extending module durability in high-temperature
environments.

l.Identify the effect of the heat on the solar panels in
terms of performance.

2.Propose an enhanced model to achieve the required
efficiency.

3.Evaluate and benchmark the performance of the
proposed model.

This study employs a quantitative, simulation-based
approach to evaluate PV panel performance with an
active evaporative cooling system. Using a JKM400M-

72HL-V  module, a MATLAB/Simulink model was
developed under Atbara City (Sudan) conditions on
February 22, 2025. The model integrates solar
irradiance, heat transfer, and PV temperature—
efficiency relations, comparing uncooled and cooled
scenarios. Performance is measured by temperature
reduction, power gain, and electrical efficiency.

Erile ot @7
| To=ding wnit

& woaber
o iy

B il

Figure 1 Design of the proposed cooling system model for
PV Panels

The MATLAB/Simulink simulation evaluated PV
performance in Atbara City (Sudan) under cooled and
uncooled conditions.

PV Temperature Reduction:

Uncooled panels reached 67 °C during peak irradiance,
Figure 2 (left).

With cooling, panel temperatures were maintained
between 22-30 °C, with differences exceeding 35 °C at
mid day, Figure 3 (right).
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Figure 2 (left) PV panel temperature rises with increasing solar
irradiance and ambient heat.

Figure 3 (right) Cooled PV panel stayed at 22-30 °C (>35 °C
reduction).

Power Output Gain:

Without cooling: 239-287 W (peak hours), daily total 1,553 W.
With cooling: 345-387 W (peak hours), daily total 2,235 W.

Net improvement: +43.8% power generation.

Gains were most significant from 09:00-13:00, minimal in early
morning/late afternoon (Figure 4).

Electrical efficiency Gain:

electrical efficiency saw a similar enhancement, culminating
in an overall efficiency of 16.88%.

PV Panel Power Qutput from SAM to SPM

400 =

Power Output [W)]

Figure 4 illustrates the power output of photovoltaic panels
with and without cooling between 05:00 and 17:00.

The study shows that active water-based cooling reduces
PV panel temperature by 20-23°C during peak irradiance,
leading to a 43.8% power gain and 16.88% overall efficiency.
Cooling was most effective under maximum heat stress,
underscoring the importance of thermal management in
solar systems.
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VARIABLE-LENGTH CONTINUUM ROBOT DEPLOYABLE IN
COMPLEX ENVIRONMENTS

Osama Rifaat Abdulrahman Aldaghir ', Md Raisuddin Khan'!, Azhar Bin Mohd Ibrahim?
'Department of Mechatronics Engineering, Kulliyyah of Engineering, International Islamic University Malaysia

This research presents a modular, variable-length
continuum robot designed for high-degree-of-freedom
manipulation in challenging, constrained environments.
It's a solution for tasks in tight spaces, such as inside
complex machinery, under collapsed debris, or during
minimally invasive surgery, where traditional fixed-
length robots can not be used. The robot's innovation
lies in its segmental architecture, which utilizes ball-

and-socket joints to achieve customizable length. _ (a) _ - ()

L lized control seaments with motors manaagde a set Figure 1: Model of The Continuum Robot (a) Single Segment
oca 'Ze_ g > ) i g - Model (b) An Assembly of Segments with Springs

of passive segments, providing exceptional dexterity. A

continuous, hollow central channel can deliver essential ,
supplies in disaster areas or house inspection cameras. n e
This project offers a practical, scalable, and versatile
robotic platform with strategic importance for both
humanitarian aid and industrial development.
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Traditional robots lack the versatility to navigate - I &, e m.w &
complex and unstructured narrow spaces, constrained
environments, and perform a variety of functions, such
as delivering aid. The limited degrees of freedom of the
fixed-length robots restrict their use in crucial
applications, such as humanitarian relief under rubble
and industrial maintenance within tight, unstructured
spaces. The main goal of this research is to develop a
modular continuum robot with high dexterity to address
these challenges.

Figure 2: 3D Visualization of the Manipulator's
Measured Workspace.

e To design a modular robot with variable length and
dexterity for navigating inside unstructured, narrow

passages
e To develop a control system for enhanced , _ o _
.. . . Figure 3: Task-Oriented Monitoring Experiment. (a) The
maneuverability in tight spaces. Manipulator Prototype with a camera attached at the free-
e To create a prototype to test the robot's performance. end framing a Target Water Bottle. (b) The Operator's

Combined View, Showing the Live Camera Feed Cast to the
PC Alongside the Diagnostic GUI.

We present a novel, cost-effective variable-length

A | } hyper-redundant robot concept with modular
Peracil ahaochesn o poany o full medsl ® - Ewlgn the Srrucyure of HE Kosipiiomes T T F " . . .
! P | segments with a multi-purpose hollow core. This

rerE S OE L]

""l R T | Crvige oo Uplous e Caient Sysien | design offers a versatile solution for unstructured,
ke, S o ompn spue A | | A No narrow spaces in an industrial setup and cluttered
g ocnam environments under rubble.
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i : : nd .
vesie o e Wel The authors sincerely acknowledge the support of the
- jrowiieg Autonomous Systems Laboratory for helping with
] 1 YES . .
T Yot space and components for this project.
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A GREEN ROUTE TO TUNABLE SILICA NANOPARTICLES VIA
BIOSURFACTANTS

Norsyamira Liyana Sulaiman?’, Dr. Yusilawati Ahmad Nor™, Assoc. Prof. Ir. Dr. Azlin Suhaida Azmi', Assoc. Prof. Noor llli Mohamad Puad’, and Assoc.
Prof. Ts. Dr. Kim Yeow Tshai?
'Department of Chemical Engineering and Sustainability, Kulliyyah of Engineering, International Islamic University Malaysia (IIlUM), Jalan
Gombak, 53100 Kuala Lumpur, Malaysia.
*Department of Mechanical, Materials and Manufacturing Engineering, Faculty of Science and Engineering, University of Nottingham Malaysia,

Hydrophobic therapeutic agents and bioactive molecules
hold significant promise in healthcare and biotechnology,
yet their translation into commercial products is often
restricted by poor solubility, stability, and bioavailability To
address these challenges, we developed a sustainable
one-step in-situ immobilization method to synthesize
biosurfactant-modified silica nanoparticles (BS-SiNPs) as
delivery vehicles. By incorporating natural biosurfactants
(rhamnolipids and saponins) into the silica matrix during
sol-gel synthesis; tunable, highly stable, and biocompatible
nanoparticles were produced. Structural and functional
characterization using SEM, TEM, FTIR, and Zetasizer
confirmed spherical BS-SiNPs with integrated biosurfactant
functionalities. Process optimization using one-factor-at-a-
time (OFAT) and Box-Behnken Design of Experiments (DOE)
enabled precise control of particle size (300-900 nm) and
improved dispersibility. Beyond the laboratory, this green
nanocarrier platform offers a scalable strategy for
enhancing the delivery of hydrophobic biomolecules.
Although biosurfactants are relatively premium inputs, their
biodegradability, regulatory acceptance, performance and
strong consumer preference for “natural” ingredients make
the technology highly attractive for coommercialization. This
positions BS-SiINPs as a potential solution for
pharmaceuticals, cosmeceuticals, and functional foods,
where value-added formulations and eco-friendly
branding justify higher price points and strengthen
competitiveness in the global nanotechnology market.

- s . i k'
Poor Solubility of Hydrophobic To synthesize one-step in-situ
Sﬁugﬁ g [, Jimmabilized biosurfactant-modified
silica nanoparticles (BS-SiNPs) via a

modified sol-gel method as
Toxicity and Non-Biodegradable = nanocarriers for hydrophobic drugs.
of Synthetic Surfactants

To characterize the physicochemical
properties of the synthesized BS-

Stability and Leaching Issue of | SiNPs,
Multi-Steps Manocarriers - . \
To optimize synthesis parameters
- _ using OFAT and Box-Behnken DOE for
Poor Control of Particle Size and precise size control and improved
Dispersibility dispersibility. )
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UPM, SIRIM/AMREC
2.Industry / Manufacturers B Pharma (Novugen,
generics),' Cosmeceuticals, Nutraceutical OEMs Coamatics B
3.Community / End Users R Healthcare providers, kincare
consumers, NGOs, regulators gl
Potential Malaysian Partner/Collaborators: h LS ( ‘ﬂ‘
» NanoMalaysia Berhad, MNIG (Maloysia ;
Nanotechnology Industrial Group), Nanopac Environmental Agriculture Food &
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Figure 1: A schematic diagram of the in-situ
immobilized biosurfactant-modified silica
nanoparticles.
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Figure 2: SEM (A, B) and TEM (C, D) images of biosurfactant Figure 3: FTIR spectra analysis of biosurfactant modified-
modified-silica nanoparticles (BS-SiNPs) for different biosurfactant; silica nanoparticles (BS-SiNPs) for different
rhamnolipid (A, C) and saponin (B, D). biosurfactant; rhamnolipid (A) and saponin (B).
Process Optimation of Z-AverageSize of Silica Process Optimation of Polydispersibility Index
Nanoparticles versus Six Factors of Synthesis (Pdl) of Silica Nanoparticles versus Six
Parameters Factors of Synthesis Parameters
E 800 - g 02 B
£ 600 o & 45 -
7] 01 -
H o400 = g o1 .
(7] = ¥
g 0 g 0 ) ]
E One-Factor-At-A-Time/DOE Factor w One-Factor-At-A-Time/DOE Factor
@
a
m Biosurfactant Mass (g) = Ammonia Volume (MI) % = Biosurfactant Mass (g) = Ammonia Volume (MI)
= TEOS Volume (mL) = Reaction Time (hour) 2= = TEOS Volume (mL) = Reaction Time (hour)
= Temperature (*C) ﬂc-' = Temperature ("C)

Figure 4: A graph representation of Z-Average size of Figure 5: A graph representation of polydispersibility index of
biosurfactant modified-silica nanoparticles (BS-SiNPs) versus 6 biosurfactant modified-silica nanoparticles (BS-SiNPs) versus 6
factors of One-Factor-At-A-Time/DOE Factor. factors of One-Factor-At-A-Time/DOE Factor.

A one-step green immobilization method was
developed to synthesize biosurfactant-modified silica
nanoparticles (BS-SiNPs) that are spherical, size-
tunable (300-900 nm), and well-dispersed. The system
offers a scalable, eco-friendly, and regulator-ready
platform for stabilizing hydrophobic drugs, with strong
commercial potential in pharmaceutical, cosmetic, and
nutraceutical applications, while enhancing therapeutic
efficacy and supporting “Sustainable Academia-
Industry-Community Collaboration for Humanity” and
SDG 3 (Good Health & Well-being).
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Ministry of Higher Education (MOHE) for their support and
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SOLAR SPONGE: PVA-CHITOSAN/PANI HYDROGEL FOR ENHANCE
SOLAR VAPOR GENERATION

Syazwani Mohd Zaki*, Flora Serati.
Department of Manufacturing and Materials Engineering,
Department of Electrical and Computer Engineering, Kuliyyah of Engineering, IlUM

Solar vapor generation (SVG) technology offers a ooy NP CUAPS G Hdroel. PR ARG P OO s & i

promising solution to global water scarcity and pollution e oLl

challenges. Current hydrogels for SVG have suboptimal _ e, !/ 74 et gy v TATRAN
. . ] L 3576 o -0Tmel%

photothermal efficiency due to poor solar absorption o e g %L S (. - [k

and large heat losses caused by the structure of the i ;o ol 8088808 1NN G o o.ums

hydrogel. Conventional solar evaporation delivers low B - i H__,_E, <

photothermal conversion efficiency of 30%-45% . This i e T

study explores the development of a novel polyvinyl s i . | e

alcohol-chitosan/polyaniline  (PVA-CS/PANi) hydrogel, 0t 04 ; 01 1 10

optimized for enhanced mechanical properties, solar Strain %) Frequency (Hz]

thermal conversion, and water purification efficiency. Fig. 2 : Rheology analysis for PVA-CS/APS-PANi with different

The PVA-CS/APS-PANi-0.4 mol.% hydrogel exhibited
remarkable mechanical stability, with a storage
modulus increase of 12,000 Pa, and maintained long-
term performance over multiple cycles. Its high light-
absorption efficiency (96.4%) and evaporation rates of

concentrations of APS

(b)

—  Slock Solutio UTS Timax & Wsan & Lwman

)

3.08 kg m-2h-' (1 sun) and 9.25 kg m-h-" (3 sun) highlight (foppm) |+ PscSBan T PuCona
its scalability for practical SVG systems. This system — PVACS(Bare £ 154 .
effectively reduces primary ion concentrations (Na, PAN: Control

Mg?, K*, Ca?) in seawater by 2—-3 orders of magnitude.

Absorbance {a.u)
5
2
=
Mass Change (kg

] ]
400 500 600 700 E00 1] 800 1800 0 3600
Wavelength {nm) Time (5]

Current hydrogels exhibit limited photothermal efficiency
(30-45%) due to poor solar absorption, ineffective heat
localization, and significant energy losses. Single-

Fig. 3 (a) UV-Vis of absorption of methylene blue into hydrogels
after 24 hr with different concentrations APS and (b) Mass PVA-

component hydrogels further lack the balance of CS/APS-PANI hydrogels during SVG.
mechanical strength, porosity, biocompatibility, and
photothermal responsiveness needed for scalable water (a) (b)

evaporation applications. Addressing these drawbacks
requires structural modification, functional group
integration, and incorporation of photothermal materials.

— s
— LA el %

To investigate the effect of concentrations of APS with Gdmol% O7mol% 014mel% PVA-CS Dars PAN| Control Na® Mg"* K Ca
aniline as photothermal materials for PVA-Chitosan- 1 , . .
Polyaniline hydrogel for SVG application. Fig. 4: (a) SVG efficiency of PVA-CS/PANI hydrogel as a function of

different APS concentrations and (b) Primary ions concentration of
seawater from Pantai Tapang before and after SVG.

The optimized hydrogel of PVA-CS/APS PANi-0.4 mol.%
has demonstrated a high light absorption efficiency of
96.4%, alongside significant evaporation rates of 3.08
kg m-2h-" under 1 sun irradiation and 9.25 kg m-—h-"
under 3 sun conditions. These results underscore the
hydrogel's capability for effective water purification,
positioning it as a viable solution for desalination
processes. The purpose of this hydrogel is to maximize

| Fig. 1: The preparation the SVG design and provide clean water.
— . of PANi powder: (a)
| Mwesstmessst | | Initial reaction of APS-
D Pt 3 e | AN mixture. (b) Mixture
e of PANI solution turned
1 . green. (c) Dried PANiI
m ' powder after 12 hours
Pop— S e J drying. (d) PANi powder This research work was funded by [IUM-UMP-UIiTM
e | dissolved into NMP Sustainable Research Collaboration Grant (SRCG20-
memm—m— | solvent 044-0044) and FRGS 2022 (FRGS22-259-0868)

Serati, F., Mohd Zaki, S., Zulkifli, A. A, & Makhsin, S. R. (2025). Solar-Driven Water Purification: Advancing PVA-
Chitosan/PANI Hydrogel to Enhance Solar Vapor Generation for Freshwater Treatment. IlUM Engineering
Journal, 26(1), 450-465.

Guo, Y, et al, Synergistic energy nanoconfinement and water activation in hydrogels for efficient solar water
desalination. ACS nano, 2019. 13(7): p. 7913-7919.

Yin, X,, et al,, Macroporous double-network hydrogel for high-efficiency solar steam generation under 1 sun
ilumination. ACS applied materials & interfaces, 2018. 10(13): p. 10998-11007.
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DESSICCATED COCONUT RESIDUE (DCR) AS A SUSTAINABLE
BITUMEN MODIFIER

Nur Atikah Kamaruzaman', Wan Nur Aifa Wan Azahara™, Norhidayu Kasim', Assayidatul Laila Nor Hairin? & Norfarah Nadia Ismail®
'Department of Civil Engineering, Kulliyyah of Engineering, International Islamic University of Malaysia, Kuala Lumpur
2Department of Manufacturing & Materials Engineering, Kulliyyah of Engineering, International Islamic University of Malaysia, Kuala Lumpur
*Civil Engineering Studies, College of Engineering, Universiti Teknologi MARA, Sarawak Branch Samarahan 2 Campus, 94300 Kota Samarahan,
Sarawak

Agricultural waste as bitumen modifiers has gained attention a4
due to the need for environmentally friendly road materials. :
The temperature sensitivity of conventional bitumen causes it
to soften at high temperatures and stiffen at low
temperatures, thereby causing rutting and cracking. This
study investigates the use of desiccated coconut residue
(DCR), as a sustainable bitumen modifier for PEN 60/70. DCR
was oven-dried, ground at a high speed and added at
replacement amounts of 5%, 10%, 15%, and 20%. ASTM
guidelines were followed while performing penetration,
softening point, and Dynamic Shear Rheometer (DSR) testing.
The results demonstrated that 5% DCR improved rutting
resistance in both treated and untreated samples, with G*/[sin
& significantly increased from 2.61 Pa (control) to 5.99 Pa and
5.87 Pq, respectively. Overall, DCR shows great promise as a
bio-based, sustainable modifier that improves bitumen
qualities and encourages the use of agricultural waste.

Conventional bitumen is highly temperature-sensitive,
softening at high temperatures and stiffening at low

temperatures, which leads to rutting and cracking. With
increasing traffic loads, Malaysian roads deteriorate faster, / Table 1] OF control and antreal o \
creating higher maintenance demands. While agricultural Asphabtbinder | \pyms | 509 \G*/ sin (8) (Pa)
wastes like desiccated coconut residue (DCR) offer potential = I““""? - e s
as sustainable modifiers, their natural crystallinity causes ﬁ“ﬁmmnﬁﬁsuy 5'9"5 e o Modified
clumping and poor compatibility with bitumen. Addressing U:mmmnmm;, o T o bitumen with
this challenge is crucial to enhance binder performance, e e e o - 5-20% DCR
durability, and the development of greener pavements. | Uzmm TR = i e g}zmesdtﬂgr:\er
the control,
Table 2. DSR data for control and treated DCR at 64°C indicating
ke | i@ | 3¢) | i6*1/sin@@w) | ||/improved
Control sample 2.61 87.68 2.61 :g’;tllsr;gn ce
Treated DCR 5% 5.85 85.64 5.87
| Treated DCR 10% | 547 86.07 5.48
o To investigate the effects of different DCR replacement levels | Treated DCR. 15% 5.25 B4.52 5.27
(5%, 10%, 15%, and 20%) on the physical and rheological k Treated DCR 20% 5.06 82.39 5.11 /
properties of bitumen.

o To determine the optimum percentage of DCR replacement

This study evaluated the effects of wvarying DCR
replacement levels (5%, 10%, 15%, and 20%) on the
physical and rheological properties of bitumen. Results
showed that DCR modification reduced penetration,
increased binder stiffness, and improved softening point
and rutting resistance compared to the control. Treated
DCR provided more consistent improvements due to
better dispersion, while the optimum performance was
observed at 5% replacement, which delivered the
highest rutting resistance (G*[sin §) and enhanced

Material Preparation

Desicoated Coconut Residue (DCR)

'

Bitumen (PEN 60/70) z . — - e :
Contral Sample S S Untreated thermal stability. These findings confirm that DCR can be
| effectively utilized as a sustainable bitumen modifier to
I improve binder performance.

Untreated DCR
Treated DCR. {ground 25k rpm, 1 min)

Sampe Preparation
. Heat bitumen to 130°C Ll
- Add DCR (5%, 10%, 15%, 20%)

- Mix @ 160°C. 1500 rpm, 1 h The support provided by Fundamental Research Grant
Scheme (FRGS) from Malaysian Ministry of Higher
- Education (MOHE) and Department of Civil

e e Engineering,  International Islamic  University  of
- Softening Point (ASTM D36) Malaysia (IIlUM) in the form of a research grant number
FRGS/1/2023/TK02/UIAM/[02/3 (Project ID: FRGS23-319-
0928) for this study is highly appreciated.
Rhealegical Testing .
Penetration Ring and Ball 5 w"@iﬁﬁﬂmﬁﬁﬁrﬁf il ASTr\[/)ISI§7175

ASTM D5 ASTM D36
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A SUSTAINABLE FLEXIBLE WIDEBAND MICROSTRIP ANTENNA
ON TPU SUBSTRATE FOR WEARABLE AND HUMAN-CENTRIC APPLICATIONS

Aiman Hakimi Rahimi and Sarah Yasmin Mohamad*
Department of Electrical and Computer Engineering, Kulliyyah of Engineering, International Islamic University Malaysia

This work presents a sustainable and flexible wideband
microstrip antenna designed on a Thermoplastic
Polyurethane (TPU) substrate. TPU is selected for its
eco-friendly, durable, and flexible properties, making it a
sustainable alternative to conventional rigid
substrates. The antenna incorporates an inset slot feed
to optimize the resonant frequency and a partial
ground plane to achieve wide impedance bandwidth.
Simulation results show that the antenna operates
effectively between 7.5 and 10.2 GHz, achieving a 17.4%
bandwidth improvement and improved return loss
compared to conventional designs. Beyond technical
performance, the use of TPU ensures safety and

====== Before oplimization
After optimization (imsef shot feed and partial grownd plane)

. . Parameters | Freg Before After %o
comfort for wearable applications such as healthcare | (GHz) | optimization | optimization | increase
monitoring, communication systems, and community- Su(dB) L8 A8 T
focused devices, without posing harm to users. This o -13.06 2242 T1.67%
study demonstrates how sustainable material J“‘: ﬂ; f‘ft::*' 3262%
. . ° . ! . S ll 1w 178 8%
innovation and advanced antenna design can bridge Tardwidih 3300 5700 7 4%
academia, industry, and community needs, supporting Mz
technologies that are high-performing, safe, and Frequency (Gllz) | Realized guin (dBi) | Directivity (dBi)
beneficial to humanity. . 4. 194 4.263

A 4.567 4.591
a 5828 5875
0.5 5283 5.354
10 5.533 ».524

o Crparatrsg bamndwiclih frain
| 18510102 GHz
. PROBLEM
R

|00 MHz ineraass)

RESULTS . Irfsgsravind Pirlurn fofd nkaiued
. and Sy ncLi it ol
& DISCUSSION ol s ol

fvrarage realized gen &
dlectvily of fcds thaf 4 dbs

h Imsat siot feed irgrove the
5 & partial ground plans
F produces awidor banchaidih

RESEARCH
OBJECTIVES

¢ A flexible wideband microstrip patch antenna was
designed on a 2.5 mm TPU substrate with dimensions of
60 x 60 mm?, simulated using CST MWS.

e The integration of an inset slot feed and a partial ground
plane improved the antenna’s performance, achieving:

i. Operating bandwidth from 7.5 to 10.2 GHz.
ii. 17.4% bandwidth enhancement (400 MHz increase).
iii. Improved return loss, realized gain, and directivity.

e Sustainability contribution: TPU is flexible, durable, and
environmentally friendly, making it suitable for safe
wearable applications.

e Human-centric impact: Potential use in healthcare (SDG
3 & MySTIE Medical & Healthcare), communication and
community-focused devices (SDG 7 & SDG 9), aligning
with sustainable academia—-industry—community

| - | | collaboration.

S /B /B /\ B /\N& / e Future work: evaluate antenna performance under

il T R NI T R N various bending conditions and 3D fabrication.

II
Material Antenna Design Simulation Evaluation Futura
Selection Validation
Liss Tharmoplaatic Irbagr ot inask St Emrgiey CRT Carrpars reaufiy with Teel srismng undsr
Podyurathans [TPLU] & Finril —= Q{riTeae M irwye Shutko Do T S EC R DR
Tl & i i aliin Pt [Py (MRS | et P MLl Salih [ m iy = o]
mubstraie simedabion anisrna

Rbbvedmmaens | Plmowtin’ | Adyoen Rimimiorei e This research was supported by IIlUM and MOHE through
i [y A FRGS/1/2023/TK07/UIAM/02/1

Parameters W L W, £ W ot = :
[ Dimensions (mm) |60 | 60 | 44.19 | 35.11 | 636 ||ttt
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EXPERIMENTAL AND NUMERICAL CHARACTERIZATION OF FLUTTER
IN A WING SPAR USING MODAL AND WIND TUNNEL TESTING

Nur Azam Abdullah’, Muhammad Amirul Adli Nor Zaidi™*, Muhammad Agil Karimi Mohd Sabri', Azni Nabela Wahed?
' Department of Mechanical and Aerospace Engineering, International Islamic University Malaysia (IIUM), Jin
Gombak, 53100 Kuala Lumpur, Selangor
2 Department of Mechatronics Engineering, International Islamic University Malaysia (IlUM), JIn Gombak, 53100
Kuala Lumpur, Selangor

Vibration and aeroelastic analyses are vital for ensuring
the structural integrity of aircraft and UAV components.
This study experimentally and numerically investigates
a rib-and-spar wing box using Vibration Testing and
wind tunnel flutter tests to determine natural
frequencies, mode shapes, and flutter speed for
different modelling fidelities.

e Vibrations, when uncontrolled, can lead to a

dangerous aeroelastic phenomenon known as
flutter, especially in UAV.

e Finite Element Analysis (FEA) accuracy depends on
modeling fidelity (1D beam, 2D shell, 3D solid).

e Existing studies highlight theoretical
strengths/weaknesses of each fidelity but often lack
direct experimental validation.

1% Bending
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Flutter Mode

e Design a straight spar for flutter testing at the region
of 20-25 m/s.

e Develop finite element models of the wing box using
1D beam, 2D shell, and 3D solid elements.

e Compare numerical predictions from each model
with experimental results for modal and flutter
behavior.

o ° WaEEy, W Lieal
Simulation Setup

e Modal Analysis: Natural frequencies & mode shapes —_— -
using eigenvalue solution. R |

¢ Flutter Analysis: DLM aerodynamics + p-k method 3 | e j o '

e Flutter speed (Vf) at zero damping. £ . P ._._.L;-—;:;_:
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Experimental Setu 3

. Grgund Vibration Tgst (GVT): Shaker excitation, laser ¥ m o \\"; | e
vibrometer at 3 points. i W, .

e Wind Tunnel Test: Vibrometer + signal analyzer; E - . ——r—

¢ Flutter = sustained oscillation growth

Terw inl

e Designed spar exhibit flutter behavior within the target
velocity range of 20-25 m/s.

e Experimental findings closely matched simulation
results, confirming the reliability of the test setup and
structural model. Initial 15t 15t

e 1D Beam Model: Best for flutter prediction, efficient for (Straight} Bending Flutter

capturing global aeroelastic behavior. Torsion

e 2D Shell Model: Most accurate for modal analysis,
particularly in bending modes.

e 3D Solid Model: Balanced option with moderate
accuracy in both modal and flutter analyses, though
computationally expensive.

STRUCTURAL MECHANICS
AND DYNAMICS RESEARCH
GROUP
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