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Welcome to the latest edition of our newsletter,
your go-to source for updates, insights, and
advancements in artificial intelligence and
smart technology. The TDR Office is commmitted
to delivering the latest research updates,
ensuring you stay informmed about cutting-edge

innovations shaping the future.

AT A GLANCE Al AND SMART TECHNOLOGY
IN MALAYSIA

Malaysia is rapidly advancing in artificial intelligence
and smart technology, driven by government
initiatives and industry collaboration. Key policies,
such as the National Al Roadmap (2021-2025) and
Malaysia Digital Economy Blueprint (MyDIGITAL), are
shaping the country's Al ecosystem by promoting
innovation, digital transformation, and sustainable
growth. Recent developments include investments
in Al-driven automation, smart city projects, and the

expansion of Al research in sectors like healthcare,

manufacturing, and agriculture.
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FOREWORD

The fast-paced evolution of research and innovation presents ongoing challenges in
addressing global needs. This edition explores the transformative impact of Artificial
Intelligence (Al) and Smart Technology—two powerful forces reshaping engineering,
research, and society. Malaysia has embraced Al and smart technology with a forward-
thinking vision, supported by progressive policies and initiatives aimed at positioning
the nation at the forefront of technological advancement. These emerging technologies
unlock vast opportunities across industries, from smart manufacturing and next-
generation healthcare to sustainable urban development and intelligent systems.
However, fully harnessing their potential requires strong collaboration between
academia, industry, engineers, researchers, and policymakers.

At the Faculty of Engineering, we remain steadfast in our commitment to innovation,
interdisciplinary research, and industry partnerships. In 2024, the faculty secured nearly
RM17 million in research funding, published close to 700 journal articles, and filed 14 new
intellectual properties, reinforcing our strong research capabilities and global impact.

Additionally, we continue to strengthen collaborations with local and international
companies, including Samsung, Nexperia, Keysight, and BBraun, fostering industry-
driven research and real-world applications. Our goal is to equip future engineers and
researchers with the knowledge and skills to thrive in this rapidly evolving landscape.
This issue of Enginitium highlights our collective efforts, featuring groundbreaking
research, success stories, and expert insights that exemplify our role in shaping the
future of engineering and technological innovation.

Before concluding, | would like to extend my warmest Ramadhan Mubarak and Salam
Aidilfitri wishes to all our Muslim colleagues, students, and partners. May this blessed
season bring peace, joy, and prosperity to you and your loved ones

Prof. Ir. Dr. Mohd Faizul Mohd Sabri
Deputy Dean (Research & Innovation)
Faculty of Engineering, Universiti Malaya
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RESEARCH HIGHLIGHT

SMART AQUAEZ: REVOLUTIONIZING WATER
PURIFICATION WITH IR 4.0

by Prof. Emeritus Dr. Ir. Mohd Azlan Hussain, Dr. Mohd Usman Mohd Junaidi, Dr. Mohamad
Fairus Rabuni, Dr. Zulhelmi Amir and Dr. Faidzul Hakim Adnan
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IR 4.0: Transforming Water
Purification

The Fourth Industrial Revolution (IR 4.0)
is reshaping industries worldwide, and
the SMART AQUAEZ system integrates
loT, and automation to redefine water
filtration. This system can self-monitor,
self-clean, and optimize performance in
real-time, ensuring minimal
maintenance and maximum efficiency.

1. Automated Self-Cleaning System
One of the most groundbreaking features of SMART AQUAEZ is its self-cleaning ultrafiltration
mechanism. Unlike conventional filters that require frequent replacements and chemical-based
cleaning, this system:

¢ Uses automatic backwash technology to remove accumulated contaminants.

e Prevents membrane clogging and performance degradation.

e Reduces the need for human intervention, lowering maintenance costs.

2. loT-Enabled Remote Access and Automation
Through Internet of Things (loT) integration, SMART AQUAEZ
can be remotely monitored and controlled via mobile or
cloud-based applications. This feature provides several
advantages:
¢ Real-time data analytics for predictive maintenance.
¢ Automated alerts and diagnostics, reducing downtime.
¢ Remote operation capabilities, making it ideal for
deployment in rural areas where manual maintenance is
challenging.
These features make SMART AQUAEZ a true embodiment of
IR 4.0 in water treatment, providing a cost-effective, energy-
efficient, and scalable solution for water purification.
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Nurturing Green Sustainability and Environmental Impact

SMART AQUAEZ supports SDG 6: Clean Water and Sanitation, addressing both humanitarian and
environmental needs by delivering safe drinking water to underserved communities.

Its deployment in Gua Musang, Ulu Tual, Pos Piah, and Ulu Balingian has successfully provided
clean, reliable water to thousands.

Awards & Recognition

e Gold Medal Award and the
Outstanding Innovation  Award,
Malaysia Technology Expo 2024

£ 17 Sy ] BS

e IChemE Global Award (United [RESCEESS* S GRS Ay o

e (N~ ) 4 |

Kingdom) — Water Category (2018)

¢ Mohammed bin Rashid Al-Maktoum
Global Water Award (UAE) — 2023

e Selangor R&D and Innovation Expo -
Food & Beverages Cluster Award

(2019)
e MTSF Science and Technology
Award (2024)

Contact Information
Prof. Emeritus Dr. Ir. Mohd Azlan Bin Hussain
Email : mohd_azlan@um.edu.my

Al will be the best or worst thing ever for
humanity

Elon Musk
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RESEARCH HIGHLIGHT

PULIH : ASMART WEARABLE DEVICE FOR
MONITORING LOW BACK PAIN REHABILITATION

by Prof. Ir. Dr. Fatimah lbrahim, Assoc. Prof. Dr. Anwar Suhaimi

Al-Powered Low Back Pain Rehabilitation

Currently, assessment and
evaluation of low back pain (LBP)
are based on questionnaires on
patients’ levels of pain and
discomfort. This qualitative
assessment  can be highly
subjective with limited accuracy in
accessing the progress  of
rehabilitation. Thus, a smart
wireless Electromyography (EMG)
device integrated with a
smartphone-based application is
developed to monitor  the
progression of low back pain
rehabilitation. The  evaluation
algorithm implemented on an
S ‘ Android smartphone application
Pm— \a determines improvement in
: = muscle performance.

The system consists of EMG acquisition hardware in conjunction
with signal processing and analysis software applications on Android
smartphones. The device acquires EMG signals from erector spinae
(ES) muscles at L4 and L5 lumbar regions. The signals are then
processed, amplified, and sent to the microcontroller for analog-
digital conversion. Real-time EMG signals are sent wirelessly to
smartphone-based clinical applications.

The integration of Artificial Intelligence (Al) into the LBP

rehabilitation system enhances its effectiveness by:

MDA REGISTRATION NO.: GB9423323-151101 e Reducing unnecessary hospital visits through remote monitoring
and Al-driven assessments.

e Improving diagnostic accuracy by identifying subtle muscle
activity patterns beyond human interpretation.

e Optimizing rehabilitation procedures with personalized, data-
driven recommendations.

Scan to Download PULIH Apps

@1 xﬁk By combining Al with EMG technology, this system offers a more

= * precise, efficient, and cost-effective solution for LBP management,
App Store Play Store ultimately improving patient outcomes and reducing the burden on
healthcare facilities.
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Innovation Commercialization
MNONIVASI CARE

This innovation has been patented (P12020003417) and licensed to Nonivasi Care Sdn Bhd,
marking a significant step toward bringing cutting-edge technology to the healthcare market.
Through a strategic collaboration between UM and Nonivasi Care, the project secured a Cradle
grant, accelerating its development. The device is SIRIM-certified and registered with the Medical
Device Authority (MDA)(GB9423323-151101).

The device is complemented by a mobile application, PULIH, which enhances real-time muscle
assessment, Al-powered monitoring, and personalized rehabilitation programs. PULIH is now
available for download on Google Play and the Apple App Store.

&y @iV Cradie
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MyEMG rawatan
° sakit belakang

r_@fﬁ, PULIH: INOVASI PENGESANAN SAKIT BELAKANG

Awards & Recognition SISJ[em mYEMG IJ:lllS
e Gold Medal Award and the Special Becira rawatansak[tmlakang

Innovation Award, Malaysia Technology
Expo 2024

¢ Gold Medal, PECIPTA 2022

e 2nd Place, Selangor R&D And ™™
Innovation Expo (SRIE) 2022

Contact Information

The future of Al is not about man versus

machine, but rather man with machine
Prof. Ir. Dr. Fatimah lbrahim

¢ Email : fatimah@um.edu.my 1 Bill Gates
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RESEARCH HIGHLIGHT

HARVEST-MATE: REVOLUTIONIZING PALM OIL
HARVESTING THROUGH ROBOTICS AND
AUTOMATION

by Assoc Prof. Ir. Dr Anis Salwa binti Mohd Khairuddin, Prof. Ir. Dr. Chuah Joon Huang, Prof. Ir. Dr.
Yap Hwa Jen

Harvest-Mate is built to navigate complex
plantation terrains autonomously using a tracked
robotic base and an advanced sensor suite
comprising LIDAR, an IMU, GPS, and a depth
camera. It employs machine learning-based
YOLOV8 technology to detect and segment Fresh
Fruit Bunches (FFB) with high accuracy. The
robotic arm, which is articulated and equipped
with a motorized jigsaw blade, enables precise
and efficient cutting. Additionally, the system
operates on the Robot Operating System (ROS),
ensuring seamless communication between
mechanical, electronic, and software components.
Extensive testing has been conducted to analyze
factors such as cutting angles, leaf interference,
and sensor precision, making Harvest-Mate a
robust and adaptable solution for oil palm
harvesting.

A key advantage of Harvest-Mate lies in its
remarkable efficiency. While manual labourers
typically harvest 103 FFB in an eight-hour
workday, Harvest-Mate can autonomously harvest
230 FFB in 16 hours, representing an impressive
123.3% increase in productivity. The system is
powered by sixteen 6 Ampere-hour 12V LiPo
batteries, which sustain its operation over a daily
cycle involving 3 km of maneuvering and 1093.44
Watt-hours of total power consumption. This level
of automation and energy efficiency is a game-
changer for the palm oil industry, addressing
labour shortages and improving overall
operational effectiveness.

This project was led by a talented team of students, each specializing in different aspects of the
system’s development. Khaw Thong Xiang served as the Mechanical Lead, Soong Peng Xiang led
the Software Development, Cheah Yih Xiang contributed to software implementation, and
Sherrie Goh Xun Yi was the Electronics Lead. The team worked under the guidance of Assoc. Prof.
Ir. Dr. Anis Salwa Mohd Khairuddin, Prof. Ir. Dr. Chuah Joon Huang, and Prof. Ir. Dr. Yap Hwa Jen,
whose expertise and mentorship played a crucial role in refining the project's technical and
practical implementation.
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Awards & Recognition
e Engenius Day UM : Outstanding Project Award

e Malaysia Technology Expo (MTE) : Bronze Award
e |Integrated Design Project Short Video Competition 2024 by IEM - 1st Runner up in category

of Best Real-World Relevance and Sustainability
e Putrajaya Festival of Ideas (PICC) : Selected as one of the five pavilion booth exhibit in

category of Agriculture and Food Security

Contact Information

&1 Assoc Prof. Ir. Dr Anis Salwa binti Mohd Khairuddin
Email : anissalwa@um.edu.my

Our future is a race between the growing power of
technology and the wisdom with which we use it

n Stephen Hawking

‘Artificial Intelligence & Smart Technology’ Enginitium Vol.3, March 2025
Copyright © 2025 Faculty of Engineering. All right reserved



eNGiNTtiuM vowmes wascizozs

RESEARCH HIGHLIGHT

FLEXIBLE META-PATCH RECTENNA ARRAY:
REVOLUTIONIZING POWERING SOLUTIONS FOR
WEARABLE MEDICAL SENSORS

by Mohd Yazed Ahmad, Hussein Yahya Alkhalaf, Harikrishnan Ramiah, A. K. M. Zakir Hossain, S.
M. Kayser Azam, Aung Thiha
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IR 4.0: Transforming Wearable Healthcare Technologies

The Fourth Industrial Revolution (IR 4.0) is reshaping various industries, including biomedical
engineering, by integrating Internet of Things (loT), wireless energy transfer, and advanced
sensor technologies. The Flexible Meta-Patch Rectenna Array introduces an innovative approach
to powering low-power wearable medical sensors (WMS), eliminating the need for frequent
battery replacements and enhancing continuous health monitoring.

This state-of-the-art system is designed to harvest ambient RF energy efficiently and convert it
into usable power for wearable devices. Through metasurface-based antenna design and
compact rectifier technology, the system ensures high energy conversion efficiency and
seamless operation for biomedical applications.
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1. Advanced Metasurface-
Based Rectenna for RF

Energy Harvesting

One of the groundbreaking

innovations of the Flexible Meta-

Patch  Rectenna Array is its

integration of a  textile-based

metasurface interlayer patch
antenna, which significantly
enhances the  system’s  gain,
bandwidth, and energy efficiency.

Unlike conventional wearable

antennas, this system:

e Utilizes a 2 x 2 metasurface
antenna array, achieving high
efficiency (77%) and increased
bandwidth (120 MHz).

e Employs a seven-stage Cockcroft-
Walton Voltage Multiplier
(CWVM) rectifier, optimizing
power conversion efficiency (PCE)
up to 56%.

e Enhances RF energy capture
through a single excitation port
design, simplifying fabrication
while improving overall
performance.

e The 2x2 meta-patch rectenna
array achieved a PCE of 56% and a
DC output power of 450 pW at -1
dBm input power.

Predicting the future isn't magic,
it's artificial intelligence

1?7 Professor Dave Waters
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2. Next-Gen Power for Wearable Medical Sensors
The proposed meta-patch rectenna array offers an efficient and sustainable solution for powering
WMS, supporting the advancement of next-generation healthcare technologies.
e Powers a wide range of low-power WMS (e.g., ECG, temperature, glucose monitoring sensors).
e Provides a sustainable energy source, enhancing device performance and improving patient
care.
e Reduces battery dependence, enabling compact, lightweight, and maintenance-free

wearables
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Driving Green Innovation in Healthcare

e The meta-patch rectenna array supports Sustainable Development Goal (SDG) 3. Good
Health and Well-being by providing a clean, renewable energy source for WMS. By

eliminating battery waste and minimizing environmental impact, it promotes a greener,
more sustainable, and efficient healthcare system.

Awards & Recognition
e Best Paper Award, IEEE Malaysia AP/MTT/EMC Joint Chapter
Publication

e Alkhalaf, H. Y, Ahmad, M. Y., Ramiah, H., Hossain, A. Z.,, Azam, S. K., & Thiha, A. (2024). Flexible

Meta-Patch Rectenna Array for Energizing Low-Power Wearable Medical Sensors. |[EEE
Access.

Contact Information

Dr. Mohd Yazed Ahmad
Email: myaz@um.edu.my

You can have data without information,
cannot have information without data

n Daniel Keys Moran
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RESEARCH HIGHLIGHT

ADVANCING QUALITATIVE DATA CLASSIFICATION
THROUGH MACHINE LEARNING: APPLICATIONS IN
OCCUPATIONAL FRAMEWORK DEVELOPMENT AND
NATIONAL OCCUPATIONAL SKILLS STANDARDS
(NOSS)

by Assoc. Prof. Ir. Dr. Mohd Sayuti

Machine learning (ML), a transformative subset of artificial intelligence (Al), has emerged as a
powerful tool for analyzing and interpreting complex datasets, particularly in the realm of
qualitative research. By leveraging advanced algorithms and computational models, ML
enables researchers to classify, analyze, and extract meaningful insights from unstructured
data, such as interview transcripts, survey responses, and case studies. This capability is
revolutionizing traditional qualitative research methodologies, offering unprecedented
efficiency, accuracy, and scalability. In academia and industry alike, machine learning is
increasingly being adopted to address challenges in data classification, pattern recognition,
and knowledge extraction, paving the way for innovative solutions in fields such as
occupational framework development and skills standardization.

e B
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In a significant step toward enhancing the capabilities of facilitators involved in the development
of Occupational Frameworks (OF) and National Occupational Skills Standards (NOSS), a
comprehensive training program titled Program Peningkatan Kualiti Pembangunan Fasilitator
Kerangka Pekerjaan (OF) dan NOSS di Dalam Negara was recently organized by UM Consult Sdn.
Bhd. The program, led by Prof. Dr. Norlidah Alias from the Faculty of Education, Universiti Malaya,
aimed to equip officers from the Jabatan Pembangunan Kemahiran with advanced skills in
gualitative research methodologies. Assoc. Prof. Ir. Dr. Mohd Sayuti Ab Karim from the Faculty of
Engineering, Universiti Malaya, served as the trainer for the machine learning segment of the

program, introducing participants to cutting-edge techniques for qualitative data classification
and analysis.

[

A key highlight of the training was the introduction of new machine learning techniques for classifying
qualitative data. Participants explored the application of Al for Data Mining, learning how knowledge
can be mined from databases and comparing Al-driven searches with conventional methods. The

session on Data Mining for OF provided insights into applying these techniques specifically for
Occupational Frameworks.

Contact Information

(=552 m]

i %1 Assoc. Prof. Ir. Dr. Mohd Sayuti
I Email : mdsayuti@um.edu.my

@ DID YOU

o

KNOW?

¥ Malaysia’s National Artificial Intelligence Roadmap (AI-RMAP) 2021-2025 was officially
launched in 2022 to drive AI innovation and digital transformation.

¥ Malaysia's Government Al Readiness Index ranking improved significantly from 29th in 2022 to
23rd in 2023, reflecting the nation's progress in AI adoption and governance.

@ As of 2024, Malaysia has achieved 63% completion of its AI-RMAP initiatives, marking a strong
commitment to advancing artificial intelligence in key sectors.
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RESEARCH HIGHLIGHT

SMART PROSTHETICS FOOT: CUSTOMIZED DESIGN
AND REMOTE CARE

by Kwong Jia Er, Zaki Al-Hashimi, Mouaz Al Kouzbary, Hanie Nadia Shasmin, Juliana Usman,
Noor Azuan Abu Osman

INTRODUCTION

The smart foot prosthesis plays a crucial role in effective rehabilitation and informed clinical
decision-making. Monitoring the device is especially important for elderly prosthetic users, who
are at a higher risk of falling. By detecting instability or irregular movement patterns, potential
fall risks can be identified, allowing clinicians to intervene promptly with preventive measures.
Additionally, monitoring the prosthesis helps determine the patient’s level of activity, which is
essential in rehabilitation settings where maintaining physical mobility is crucial. In this study, an
Inertial Measurement Unit (IMU) sensor is employed to track angular position and capture
kinematic data, providing valuable insights into the patient’s activity levels.

However, most existing prosthetic devices lack communication capabilities and do not
incorporate sensors for real-time monitoring. To address this limitation, an integrated system will
be incorporated into the prosthetic foot, enabling continuous data collection and transmission
to an online database. This system will facilitate offline data processing to assess gait quality,
identify potential fall risks, and generate emergency reports in the event of a fall.

METHODOLOGY

The integration of loT into smart foot prostheses enhances kinematic data acquisition,
communication, and real-time monitoring. This system comprises sensing, processing, and
communication units. A 9-degree-of-freedom IMU sensor (accelerometer, gyroscope,
magnetometer) collects kinematic data, which is processed using three data fusion algorithms. A
low-energy Bluetooth module transmits data to a mobile app.

The embedded system includes an MCU, IMU sensor, and Bluetooth module. The MCU processes
and stores data before transmission, ensuring integrity, while the IMU captures kinematics for
real-time monitoring. Data is processed using two conventional approaches (EKF, CF) and an Al-
based method

Start | MCU. Sensors and Sensor ol Dara filtering
i Bluetooth Ininalization calibration i -
A
iy L Data fusion

transmIssion

Fig.1 Flow Chart of the Data Acquisition System
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RESULT

The foot angular position in the sagittal plane obtained using EKF, CF and NARX models was
plotted. Each of the mean values was bounded with its corresponding standard deviation. The
algorithms were implemented using C-code on AVRG64EA microcontroller. The program has
three functions SPI communication with IMU, data fusion/ processing, and UART
communication with low energy Bluetooth module.

04 Normalised mean and standard deviation of left foot angle

[Foot angular position in Sagittal plane [rad|
. \

0 0.2 0.4 0.6 0.8 1
Gait Cycle [%32]

Fig.2 Reference Normallsed F(?Ot Angle for three Fig.3 PCB design and customized foot with PCB
data fusion algorithms

CONCLUSION

This innovation presents a prototype of a prosthetic foot with an embedded system featuring
a low-energy Bluetooth module for transmitting kinematic data to a mobile application and
an online server. This system enables certified prosthetists and rehabilitation centers to
monitor the user's gait cycle, daily step count, and other critical metrics, allowing for timely
interventions to prevent complications while promoting mobility and activity.

Furthermore, integrating artificial intelligence (Al) in rehabilitation can significantly enhance
the quality of life for prosthetic users by enabling adaptive gait analysis, predictive analytics for
fall prevention, and personalized rehabilitation plans. Al-driven insights can help optimize
prosthetic performance, ensuring a more natural and comfortable user experience. By
leveraging Al, rehabilitation efforts can become more accessible and efficient, promoting
greater inclusivity and equality for individuals with mobility impairments.

@ DID YOU | 5 MIND-BLOWING AI STATISTICS
L KNOW?

¥ 34 million AI-Generated Images Created Daily

#® 71% Of Social Media Images Now AI-Generated

¥ Tech Giants Investing $320 Billion In AI Development For 2025
# Healthcare AI Market Valued At $38.7 Billion, Doubling Since 2023
¢ Adoption Gap: 81% Of Workers Still Not Using Al Tools

15 Mimd-Blowing Al Statistics Dveryone Must Krow About
Haw

B VAT 1 SITOCIONIn. wTR T (RS [nating Dilligns by
Serppiopment while §#7% of buninew keedens neport pawties RO fom their
A indtintives
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MEET OUR RESEARCHER

DR. MUHAMMAD IMRAN BIN RAMLI
DEPARTMENT OF BIOMEDICAL ENGINEERING

(> FVI-0953-2022 £9 57209692238
0009-0001-7481-8177

Dr. Muhammad Imran Ramli is a Senior Lecturer at the
Department of Biomedical Engineering, Universiti Malaya. He
earned both his PhD and BEng in Biomedical Engineering from
Universiti Malaya. His research focuses on neurorehabilitation
engineering, particularly in tissue mechanics, pulmonary
rehabilitation, and medical diagnosis using wearable
technologies. His current work explores breathing and singing
therapy for individuals with spinal cord injuries.

Publications

e Ramli, M. I, Hamzaid, N. A, & Engkasan, J. P. (2020). Monitoring breathing muscle
performance  during singing noninvasively  using mechanomyography  and
electromyography. Journal of Voice, 34(6), 862-869. DOI

e Ramli, M. |, Hamzaid, N. A, Engkasan, J. P., & Usman, J. (2023). Respiratory muscle training: A
bibliometric analysis of 60 years’ multidisciplinary journey. BioMedical Engineering Online,
22(1). DOI

e Ramli, M. |, et al. (2024). Accessory respiratory muscles performance among people with
spinal cord injury while singing songs with different musical parameters. PLoS ONE, 19(7),
e0305940. DOI

Contact Information

=

R4 imranramli@um.edu.my

https://umexpert.um.edu.my/imranramli
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MEET OUR RESEARCHER

DR. THAM LAI KUAN
DEPARTMENT OF BIOMEDICAL ENGINEERING

Q KXR-1578-2024

36560464100
0000-0002-8636-3552

Lai Kuan Tham is currently a Senior Lecturer at the Department of
Biomedical Engineering at Universiti Malaya. She is a member of the
Centre for Applied Biomechanics. She obtained her PhD, MEngSc,
and BEng in Biomedical Engineering from Universiti Malaya.

Her research interests span widely across the areas of biomechanics,
particularly in  human movement analysis, physical activity
monitoring, and medical diagnosis based on wearable technologies
and artificial intelligence. Current research includes gait and
movement analysis in lower limb amputees, early detection of
epilepsy, and scoliosis classification.

Publications
e Tham, Lai Kuan; Al Kouzbary, Mouaz; Al Kouzbary, Hamza; Liu, Jingjing; Abu Osman, Noor Azuan
(2023). Estimation of body segmental orientation for prosthetic gait using a nonlinear autoregressive
neural network with exogenous inputs, PHYSICAL AND ENGINEERING SCIENCES IN MEDICINE. 46(4),
1723-1739. doi:10.1007/513246-023-01332-6
o Al Kouzbary, Hamza; Al Kouzbary, Mouaz; Tham, Lai Kuan; Liu, Jingjing; Shasmin, Hanie
Nadia; Abu Osman, Noor Azuan (2022). Generating an Adaptive and Robust Walking Pattern
for a Prosthetic Ankle-Foot by Utilizing a Nonlinear Autoregressive Network With Exogenous
Inputs, IEEE TRANSACTIONS ON NEURAL NETWORKS AND LEARNING SYSTEMS.
doi:10.1109/TNNLS.2021.3076060
e Tham, L. K, Abu Osman, N. A, Al Kouzbary, M., & Aminian, K. (2021). Biomechanical Ambulatory
Assessment of 3D Knee Angle Using Novel Inertial Sensor-Based Technique. IEEE Access, 9, 36559-
36570. doi: 10.1109/access.2021.3062978
e Chandrasekhar, Annapoorna; Abu Osman, Noor Azuan; Tham, Lai Kuan; Lim, Kheng Seang; Abas, Wan
Abu Bakar Wan (2013). Influence of Age on Patellar Tendon Reflex Response, PLOS ONE. 8(11).
doi10.1371/journal.pone.0080799

Contact Information

4 laikuan.tham@um.edu.my

https://umexpert.um.edu.my/laikuan-tham
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RECENT SUCCESS STORY
UNIVERSITI MALAYA RESEARCHERS SHINE AT MTE 2025 WITH AWARD-WINNING
INNOVATIONS

The Faculty of Engineering, Universiti Malaya, continues to make strides in research and
innovation, with its teams securing multiple prestigious awards at the Malaysia Technology Expo
(MTE) 2025, held from 20-22 February 2025 at the World Trade Centre Kuala Lumpur.

The annual expo, renowned for showcasing cutting-edge innovations, recognized the outstanding
contributions of our researchers in healthcare, environmental sustainability, and waste
management.

Award-Winning Innovations:
Y Gold Medal & Outstanding

Innovation Award (Healthcare,
Personal Care Technology,
Biotechnology & Life Sciences)

] MULTISep - A Multiplex
Electrochemical Biosensor for Sepsis
Diagnosis

Developed by Prof. Ir. Dr. Fatimah
lbrahim & Team from the
Department of Biomedical
Engineering, this innovation offers a
rapid, efficient, and accurate method
for sepsis diagnosis, potentially
revolutionizing early detection and
treatment.

» 4 Gold Medal & Outstanding
Innovation Award (Protection of the
Environment: Water, Wastewater,
Sanitation)

6 SMART AQUAEZ: A Game-Changer
for Rural Clean Water Access

Led by Prof. Emeritus Ir. Dr. Mohd
Azlan Hussain, Dr. Mohd Usman
Mohd Junaidi, Dr. Mohamad Fairus
Rabuni, Dr. Zulhelmi Amir, and Dr.
Faidzul Hakim Adnan, this innovative
system provides a sustainable and
cost-effective solution to improve
clean water accessibility in rural areas.
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RECENT SUCCESS STORY
UNIVERSITI MALAYA RESEARCHERS SHINE AT MTE 2025 WITH AWARD-WINNING
INNOVATIONS

. Gold Medal Award

Revolutionizing Waste Management: Turning Plastic Waste into Sustainable Fuels
A collaborative effort by Dr. Muhamad Fazly Abdul Patah, Prof. Ir. Dr. Wan Mohd Asri, Ts. Mohd
Nor Irmad Sulaiman, Ms. Dania Qarrina, and Ms. Saw Poh Ai, this research presents a novel
approach to addressing plastic waste challenges by converting it into valuable fuel resources.

' TURNING

" PLASTIC WAST
INTO FUEL: A
SUSTAINABLE

FUTURE
-

VISIT OUR WEBSITE:

E% o
=l

These remarkable achievements highlight Universiti Malaya’'s commitment to pioneering
research that addresses real-world challenges and contributes to global sustainability efforts. We
extend our heartfelt congratulations to all winners and look forward to more groundbreaking
discoveries from our talented researchers.
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LIST OF PUBLICATIONS

The TDR office congratulates all the dedicated researchers who have published high-impact
journals, contributing to the advancement of cutting-edge technologies. As of February 25, 2025,
the Faculty of Engineering has successfully published approximately 68 high-impact journals.

(=] s ]

Investigation of heat transfer and pressure loss of bio-based functionalized multi-
walled carbon nanotubes nanofluid in separation flow passage.
https://doi.org/10.1007/s10973-024-13976-x

A Novel Approach to Test-Induced Defect Detection in Semiconductor Wafers,
Using Graph-Based Semi-Supervised Learning (GSSL)
DOI :1109/ACCESS.2025.3535103.

Design and Evaluation of Noise Simulation Algorithm Using MATLAB Ray Tracing
Engine for Noise Assessment and Prediction
https://doi.org/10.3390/app15031009

Utilizing black phosphorus as a Q-switcher in Nd-doped fiber laser system.
https://doi.org/10.1007/s10946-024-10229-y

Screen-printed high stretchability and conductivity horseshoe silver traces:
fabrication and characterization.
https://doi.org/10.1007/s00170-025-15183-w

Electrospun poly (vinylidene fluoride) nanofibers: A review on Its utilization in
energy harvesting devices.
DOI10.1088/1361-665X/ad9e5a

Conformal and Flexible Antennas in Ultra-High Frequencies: Prospects and
Challenges for Partial Discharge Diagnostics
09/ACCESS.2025.3529128.

Recent Developments of Directional Overcurrent Relay Coordination in Ring
Distribution Network Based on Hybrid Optimization Techniques
doi: 10.1109/ACCESS.2024.3524589.

Deterioration of Concrete Under Simulated Acid Rain Conditions: Microstructure,
Appearance, and Compressive Properties.
https://doi.org/10.3390/buildings15010120
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Single inertial neuron with forced bipolar pulse: chaotic dynamics, circuit
implementation, and color image encryption
doi10.1088/1402-4896/ad92e7

Novel multimodal contrast learning framework using zero-shot prediction for —[E]%gx[E]
abnormal behavior recognition.
https://doi.org/10.1007/s10489-024-05994-x Op=o T

Enhancement of impact synchronous modal analysis with brain-computer
interface.
DOI10.1088/1361-6501/ad8df4

Enhancing percutaneous coronary intervention using TriVOCTNet: a multi-task
deep learning model for comprehensive intravascular optical coherence
tomography analysis.

https://doi.org/10.1007/s13246-024-01509-7

Development of ZrO2 and Ho203 as Gate Dielectrics on 4H-SIiC Substrate with
N20O and O2 Gas Concentration Variations.
https://doi.org/10.1007/s11664-025-11804-y,

Progress in degradable polyurethane scaffolds with variable degradation rates for
tissue engineering applications.
doi:10.1002/pen.27090

Blockchain-Assisted Generation Rescheduling in Imperfect Market Environments
doi: 10.1109/ACCESS.2025.3530469.

(=] =]
Critical Review of Corrugation in Tubular Heat Exchangers: Focus on Thermal and '
Economical Aspects
https://doi.org/10.1002/cben.202400023 = r
o . | =
Alkali activation of waste glass and aluminium dross for self-foaming glass

ceramics production
https://doi.org/10.1016/j.ceramint.2024.12.082

Improving Optical Fiber-Based Surface Plasmon Resonance Performance
Through Gold Film Modification via 3-Aminopropyltriethoxysilane Silanization.
https://doi.org/10.1080/01468030.2025.2451010
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Ultrashort pulse generation using tantalum aluminum carbide as a pulse modulator
https://doi.org/10.1364/A0.545745

Development of surface-texturized black silicon through metal-assisted chemical
etching and its application in the thermophotovoltaic field: a review and
recommendation

DOI10.1088/1361-6641/ad9175

The Design of natural deep eutectic solvent for the extraction of Acetyl-11-Keto-[3-
Boswellic acid using COSMO-RS
https://doi.org/10.1016/j.microc.2024.112425.

A decade of machine learning in lithium-ion battery state estimation: a systematic
review.
https://doi.org/10.1007/s11581-024-06049-4

Applicability of Adsorbents in Direct Air Capture (DAC): Recent Progress and Future
Perspectives
https://doi.org/10.1021/acs.iecr.4c03265

Development of natural deep eutectic solvent-assisted liquid-liquid extraction
method for soap removal from biodiesel: Optimization and kinetics.
https://doi.org/10.1002/a0cs.12939

Exemplification of efficacy of homebrewed sodium silicate solution processed from
eco-processed pozzolan and palm oil clinker powder in geopolymer mortar
https://doi.org/10.1016/j.conbuildmat.2024.139825.

Wear- and corrosion-resistant iron-based amorphous coating in diluted biodiesel
medium
https://doi.org/10.1680/jsuin.24.00100.

Exploring the Influence of Collector Acceleration on Deposition in Melt
Electrospinning Writing
https://doi.org/10.1089/3dp.2024.0050

A New Cross-Overlapped Decoupling Coil Structure for EV Dynamic Inductive
Wireless Charging System
doi: 10.1109/TIE.2024.3423446.
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Machine learning based density estimation of light red meranti (Shorea spp.): a
segmented approach to multiple regression of self-organising maps colour
clusters using custom made ‘KayuSort’ colour sorting software.
https://doi.org/10.1007/s00107-024-02188-7

A 28-GHz CMOS-65 nm Dual Mode Class-J Doherty Power Amplifier With
Integrated Class-G Driver and Impedance-Modulated- Quadrature-Transformer
Achieving 21% Back-Off Efficiency
doi: 10.1109/ACCESS.2025.3530958.

Universal Bounds Estimation and Efficient Tuning for Equivalent Factor in Real-
Time Cost-Optimal Predictive ECMS of PHEVs
doi: 10.1109/TTE.2024.3429129.

Research on rechargeable agricultural wireless sensor network based on ZigBee
immune routing repair algorithm.
https://doi.org/10.1038/s41598-025-89710-w

Numerical investigation of DBD plasma actuation for flow control in a low-
pressure turbine cascade
https://doi.org/10.1007/s40430-025-05418-y,

A review on silicon photovoltaic module degradations and recent identification
techniques
https://doi.org/10.1016/j.solener.2025.113288

Factors, characteristics and influences of the changes of muscle activation
patterns for patients with knee osteoarthritis: a review.
https://doi.org/10.1186/s13018-025-05484-x

Efficient hole extraction by doped-polyaniline/graphene oxide in lead-free
perovskite solar cell: a computational study
DOI10.1088/1402-4896/ada4e8

Enhancing Bone Grafts: Unveiling the Degradation Behaviour of Poly
(lactic-co-glycolic acid) - Calcium Composites for Advanced Bone Repair
https://doi.org/10.1080/09205063.2025.2460370
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Comparative analysis of electrical signals in facial expression muscles. BioMed
Eng OnLine 24,17 (2025). https://doi.org/10.1186/s12938-025-01350-3

Progression of high-adherent hard chromium-based coating on cast iron
exploiting cathodic-arc PVD technique for higher wear resistance.
https://doi.org/101007/s00170-024-14992-9

Green Vehicle Routing Problem Optimization for LPG Distribution: Genetic
Algorithms for Complex Constraints and Emission Reduction.
https://doi.org/10.3390/su17031144

Comprehensive Advancements in Hydrogel, and Its Application in Microalgae
Cultivation and Wastewater Treatment
https://doi.org/10.4014/jmb.2407.07038

A gender breakdown of unexpected benefits generated by work fromm home in
STEM fields - A qualitative analysis of the WiIMPBME Task Group survey
https://doi.org/10.1016/j.ejmp.2025.104897

Effect of Different Mechanical Fans on Virus Particle Transport: A Review.
https://doi.org/10.3390/buildings15030303

Key degradation mechanisms of perovskite solar cells and strategies for
enhanced stability: issues and prospects
https://doi.org/10.1039/D4RA07942F

Flexible Screen-Printed Carbon-Based Electrode Functionalized With Multiwall
Carbon Nanotubes for Portable Point-of-Care pH Sensing
doi: 10.1109/ISEN.2024.3522569.

High-Efficiency, High-Power Asymmetrically Designed Three-Phase Power Supply
for Electrolytic Hydrogen Production
doi: 10.1109/TPEL.2024.3464675

Indium alloying in €-Ga203 for polarization and interfacial charge tuning

https://doi.org/10.1063/5.0245828
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Experimental parametric study on the effect of diameter and number of bars on
the cyclic performance of bar damper
https://doi.org/10.1016/].istruc.2024.108164.

A Short Review on Nano-Additives to Enhance Biodiesel Performance in Diesel
Engines.
https://doi.org/10.1007/s11630-025-2080-y

A Novel Centralized Federated Deep Fuzzy Neural Network with Multi-objectives
Neural Architecture Search for Epistatic Detection
doi: 10.1109/TFUZZ.2024.3369944

Advancements in methane pyrolysis: A comprehensive review of parameters and
molten catalysts in bubble column reactors
https://doi.org/10.1016/j.rser.2024.115197

An intelligent grading system for mangosteen based on improved convolutional
neural network, Knowledge-Based Systems
https://doi.org/10.1016/j.knosys.2024.112904

Distance similarity entropy: A sensitive nonlinear feature extraction method for
rolling bearing fault diagnosis
https://doi.org/10.1016/j.ress.2024.110643.

Exploring the potential of industrial and municipal wastes for the development of
alternative fuel source: A review
https://doi.org/10.1016/j.psep.2024.11.102.

Fabrication of water-stable soy protein isolate (SPI)/ carboxymethyl cellulose
(CMC) scaffold sourced from oil palm empty fruit bunch (OPEFB) for bone tissue
engineering

https://doi.org/10.1016/j.indcrop.2024.120325.

Implications of end cooling rates on the Mechanical, Viscoelastic, and interlaminar
fracture properties of the unidirectional glass Fiber/Epoxy composites
https://doi.org/10.1016/j.compositesa.2024.108631.
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Innovative in-house sodium silicate derived from coal bottom ash and its impact
on geopolymer mortar
https://doi.org/10.1016/j.jobe.2024.111428.

Levulinic acid-based deep eutectic solvent and n-heptane for efficient oil [E]=Tu[E]
extraction process from rubber seed. 4
https://doi.org/10.1016/j.fbp.2024.12.003. ]

Liquefaction of mixed plastic into fuels: A review of operating parameters affecting
liguefaction efficiency
https://doi.org/10.1016/j.jiec.2024.07.022.

Machine learning based density estimation of light red meranti (Shorea spp.): a
segmented approach to multiple regression of self-organising maps colour
clusters using custom made  ‘KayuSort’ colour sorting  software.
https://doi.org/10.1007/s00107-024-02188-7

Multi-stage algorithm for energy efficiency and data rate trade-off in imperfect CSI
downlink NOMA systems.
https://doi.org/10.1007/s11235-024-01236-0

SecureloT-FL: A Federated Learning Framework for Privacy-Preserving Real-Time
Environmental Monitoring in Industrial l1oT Applications
https://doi.org/10.1016/j.2€j.2024.11.069.

Synthesis of nano carbonate apatite Type-B from cuttlefish bone using hybrid
microwave-ball milling techniques.
https://doi.org/10.1016/j.jics.2024.101511.

Trapezoidal Step Scheduler for Model-Agnostic Meta-Learning in Medical Imaging,
https://doi.org/10.1016/j.patcog.2024.111316.
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NEW LEADERSHIP AT AMMP CENTRE
ASSOC. PROF. IR DR MOHD SAYUTI AB KARIM, HEAD OF AMMP CENTRE

We extend our warmest congratulations to Associate
Professor Ir. Dr. Mohd Sayuti Ab Karim on his appointment
as the new Head of the Centre of Advanced
Manufacturing and Material Processing (AMMP) from 17
March 2025 to 31 December 2026.

B e Tirnoa: Tahniak
SELINGZI-1INGEI 1annial

Kepada

AMMP Centre, established in 2003 at Universiti Malaya, is a Prof Madya Ir. Dr. Mohd Sayuti Ab Karim
leading hub for research in advanced manufacturing and Di Atas Pelantikan Sebagal

; . - Ket
material processing. It has welcomed a diverse Cantie GFAdvan;ﬁanuf&ctun—ng &

Material Processing (AMMP Centre)

Tempoh lantikan 1 17/03/2025 = 31/12/2026

community of researchers, including graduate students,
postdoctoral fellows, and visiting professors from Malaysia
and beyond. The Centre is currently focused on initiatives
such as nanolubrication systems, surface quality
improvement, and the integration of emerging
technologies like selective laser melting and hybrid
manufacturing.
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ABOUT ENGINITIUM

Enginitium is the quarterly bulletin published by
the Research Office at the Faculty of Engineering,
Universiti Malaya. Its mission is to celebrate the
achievements of our faculty members, particularly
focusing on their research initiatives and
contributions to knowledge and society. This
publication seeks to foster a vibrant culture of
EDITOR-IN-CHIEF knowledge sharing and collaboration within our
DR. NURUL FAUZANI JAMALUDDIN - CIME academic community. Through Enginitium, we
aspire to inspire and inform, showcasing the
EDITORS impactful work being conducted at the Faculty of
DR. MOHD FADZIL JAMALUDIN - AMMP CENTRE Engineering, Universiti Malaya.
DR. CHEAH MEI YEE - CES
HANIE NADIA SHASMIN - CAB

EDITORIAL TEAM

PATRON
PROFESSOR IR. DR. NIK NAZRI NIK GHAZALI

ADVISOR
PROFESSOR IR. DR. MOHD FAIZUL MOHD SABRI

NIK IBTISHAMIAH IBRAHIM - CTR

DATA & INFOGRAPHICS
FATINURSHAIRA MOHD YUNUS
NORAZIRAH MOHD SUPI

DEPUTY DEAN OF RESEARCH OFFICE
LEVEL 4, ENGINEERING TOWER (BLOCK L),
FACULTY OF ENGINEERING,

UNIVERSITI MALAYA,

50603 KUALA LUMPUR, MALAYSIA

CALL FOR SUBMISSIONS

We invite all members of the Faculty of
Engineering, UM to contribute to Enginitium.
Whether you have a research article, thoughts on
recent developments in engineering, or updates
about activities within your research team, we
would love to feature your work. Your
contributions will not only enrich our bulletin but
also inspire and inform fellow researchers and
practitioners. Please submit your articles and
updates via email to: fk_tdr@um.edu.my. We look
forward to your valuable contributions!
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