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    ISOMER 2024 provides a forum for  presentation and

discussion of  the cutt ing-edge research in Biomedical

Engineering and Healthcare Technologies .  I t  plays a v ital  role in

providing a platform for  scientists ,  researchers ,  engineers and

postgraduates to share their  ideas ,  knowledge and experience.

Papers relat ing to the general  t it le  of  Biomedical  Engineering:

Driving the Future of  Healthcare Industry are sol icited especial ly

including those in the areas of  Bioinstrumentation,  Biomedical

Devices ,  Biomedical  Signal  & Image Processing,  Art i f ic ial

Intel l igence,  Bioinformatics & IoT in Healthcare,  Biomaterials

and Biomechanics & Rehabil itat ion

     ISOMER 2024 marks s ignif icant milestone in Biomedical

Engineering Research and out commitment to advancing

Biomedical  Research through discussions and sharing platforms

offered by the symposium themed " Innovations in Medical

Research:  Shaping the Future of  Healthcare" .  

   The symposium warmly welcomes part icipation from

researchers ,  scientists ,  academicians,  students and engineers

from al l  over  the world.  Your active part icipation and

engagement are vital  to the success of  this  event .  We encourage

you to seize the opportunit ies  to learn,  network,  and contribute,

as we celebrate the synergy among Biomedical  Engineering

Researchers from UniMAP,  Inst itut  Teknologi  Sumatera,  

Al-Mustaqbal  University ,  Sports  Engineering Research Center

(SERC,  UniMAP) and PERANTIM.  

    A mil l ion thanks to the main sponsor ,  Koperasi  Komuniti

Kepulauan Tuba & Selat  Berhad and Gramp's  Asia for  their

generous support ,  which has made this  symposium possible .

Thank you for  joining us on this  remarkable journey.  
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WELCOMING SPEECH BY
SYMPOSIUM PATRON

4

Assalamuala ikum Warahmatu l lah i  Wabarakatuh and Salam Sejahtera 

F i rs t  and foremost ,  I  would l ike to  welcome a l l  d is t inguished guests ,

par t ic ipants ,  de legates,  and sponsors to  the In ternat ional  Symposium of

Medica l  Engineer ing Research 2024 ( ISoMER 2024) .  I t  is  an honor  for

Univers i t i  Malays ia Per l is  (UniMAP) to  host  th is  symposium, a p la t form

for  explor ing innovat ive ideas and foster ing co l laborat ion in  in tegrat ing

technology wi th  soc iety .

UniMAP is  dedicated to  advancing research and educat ion,  address ing

real -wor ld  chal lenges through technologica l  innovat ion.  This  symposium

prov ides an oppor tun i ty  for  s takeholders,  academic ians,  indust ry

profess ionals ,  and pol icymakers to  exchange knowledge and ins ights .  

At  UniMAP, we are commit ted to  nur tur ing fu ture engineers,  technologis ts ,  and ent repreneurs,

equipping them wi th  the sk i l ls  to  thr ive in  a  technology-dr iven wor ld .  Our  s tudents act ive ly  engage

in indust ry- l inked pro jects  and research,  developing innovat ive so lut ions wi th  pos i t ive soc ieta l

impact .  Together ,  we a im to shape technology that  is  inc lus ive,  access ib le ,  and impact fu l .

We are look ing forward to  the enr ich ing d iscuss ions and outcomes of  ISoMER 2024,  pav ing the

way for  meaningfu l  knowledge t ransfer  and t ransformat ive advancements.an co l lect ive ly  shape

technology to  be more inc lus ive,  access ib le ,  and benef ic ia l  to  soc iety .

Thank you.

PROF. DATO' TS.  DR.  ZALIMAN SAULI

Vice Chancel lor

Universi t i  Malaysia Perl is

19  DECEMBER 2024 



This  symposium wi th  i ts  theme,  " Innovat ions in  Medica l  Research:  Shaping the Future of

Heal thcare" ,  is  the premier  forum for  the presentat ion of  research and exper ience repor ts  on the

leading issues,  appl icat ions,  and theor ies per ta in ing to  Biomedica l  Engineer ing.  Organiz ing an

internat ional  symposium such as ISOMER 2024 must  cer ta in ly  requi re a h igh degree of  dedicat ion

and cooperat ion among the members of  the organiz ing commit tee.  I  thank them al l  for  the i r

dedicat ion and d i l igence in  ensur ing that  the var ious aspects  of  the symposium are put  together

as a harmonious whole.  I  would a lso l ike to  thank the keynote speakers,  p lenary speakers,  paper

presenters,  and par t ic ipants  for  the i r  enthus iasm in  jo in ing us v i r tua l ly  f rom a l l  par ts  of  the wor ld

to share the i r  inva luable ins ights  and knowledge in  the f ie ld  and thereby ensure the success of

th is  symposium. On behal f  o f  the organizers,  I  would l ike to  thank you a l l  for  your  cont inuous

suppor t  and par t ic ipat ion in  th is  symposium. Last ly ,  I  hope that  you f ind th is  symposium

enl ightening and fu l f i l l ing in  terms of  the expectat ions you have of  i t .

Thank you.

PROF. DR. MOHD YUSOFF MASHOR

Symposium Advisor ISOMER 2024

WELCOMING REMARKS BY
SYMPOSIUM ADVISOR
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Assalamuala ikum Warahmatu l lah i  Wabarakatuh and Salam Sejahtera

‘Selamat  Datang’  and a very warm welcome to a l l  speakers and

par t ic ipants  to  the In ternat ional  Symposium of  Medica l  Engineer ing

Research 2024 ( ISoMER 2024)  organised by the Facul ty  o f  E lect ron ic

Engineer ing Technology UniMAP, Inst i tu t  Teknologi  Sumatera,  

A l -Mustaqbal  Univers i ty ,  Spor ts  Engineer ing Research Center  

(SERC, UniMAP) and PERANTIM
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Assalamuala ikum Warahmatu l lah i  Wabarakatuh and Salam Sejahtera.

A very warm welcome to the In ternat ional  Symposium of  Medica l

Engineer ing Research 2024 ( ISoMER 2024) .  I t  is  t ru ly  an honour  and

pr iv i lege to  welcome a l l  o f  you to  th is  remarkable gather ing in  th is

symposium organised by the Facul ty  o f  E lect ron ic  Engineer ing

Technology UniMAP, and Spor ts  Engineer ing Research Center  

(SERC, UniMAP).  This  symposium is  made poss ib le  wi th  the suppor t

f rom co -organisers,  Inst i tu t  Teknologi  Sumatera,  A l -Mustaqbal  

Univers i ty ,  and PERANTIM. We are here together  not  on ly  by our  shared in terests  and pass ions

but  a lso by co l lect ive pursui t  o f  knowledge,  innovat ion and progress in  making changes

" Innovat ions in  Medica l  Research:  Shaping the Future of  Heal thcare" .  As we embark in to th is

journey,  I  am thr i l led wi th  sense of  ant ic ipat ion and exc i tement .  Our  sess ions are packed wi th

product ive presentat ion,  ins ight fu l  d iscuss ion,  and the oppor tun i ty  to  connect  wi th  exper ts  f rom

var ious par ts  of  the wor ld .  This  symposium is  a p la t form where d iverse perspect ives converge and

where the synergy of  minds leads to  groundbreaking breakthrough.  I  encourage you to  make the

most  o f  every moment  here.  Engage in  d ia logue,  chal lenge convent ional  th ink ing,  and foster

connect ions that  t ranscend geographica l  boundar ies.  Remember,  the t rue va lue of  th is  symposium

l ies not  on ly  in  the presentat ions you wi l l  w i tness,  but  a lso in  the in teract ions you wi l l  have and

the ins ights  you wi l l  ga in.

Let  us embrace th is  oppor tun i ty  to  learn,  to  share,  and to  co l laborate.  Together ,  we can push the

boundar ies of  knowledge and co l lect ive ly  contr ibute to  the advancement  of  B iomedica l

Engineer ing.

Thank you.

ASSOC. PROF. TS.  DR.  ZULKARNAY ZAKARIA

Symposium Chair  ISOMER 2024

WELCOMING NOTES BY
SYMPOSIUM CHAIR
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GENERAL CHAIRS
ASSOC.  PROF.  TS .  DR.  S IT I  KHADIJAH ZAABA ,  UN IVERS IT I  MALAYS IA  PERL IS

ORGANIZING COMMITTEE
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LT  KOL PROF.  TS .  DR.  ZALIMAN BIN SAULI ,  UN IVERS IT I  MALAYS IA  PERL IS  

SYMPOSIUM PATRON

PROF.  DR.  MOHD YUSOFF  MASHOR,  UNIVERS IT I  MALAYS IA  PERL IS
ASSOC.  PROF.  TS .  DR.  S IT I  KHADIJAH ZAABA,  UNIVERS IT I  MALAYS IA  PERL IS
ASSOC.  PROF.  TS .  DR.  NASHRUL FAZLI  MOHD NASIR,  UNIVERS IT I  MALAYS IA  PERL IS
PROF.  DR.  YOSHIFUMI  SAIJO ,  TOHOKU UNIVERS ITY
ASSOC.  PROF.  DR.  ROY FRANCIS  NAVEA,  DE  LA  SALLE  UN IVERS ITY
ASSOC.  PROF.  DR SHAHROL MOHAMMADAN,  SHIBAURA  INST ITUTE  TECHNOLOGY
A.P DR.  HAMZA MOHAMMED RIDHA AL-KHAFAJI ,  AL-MUSTAQBAL  UN IVERS ITY
MR.  RUDI  SETIAWAN S .T . ,  M .T . ,  INST ITUT  TEKNOLOGI  SUMATERA  ( I TERA )
MR.  EUGENE TAN,  LEONIX  SDN .  BHD .

SYMPOSIUM CHAIR
ASSOC. PROF. TS.  DR. ZULKARNAY ZAKARIA, UNIVERSITI  MALAYSIA PERLIS

CO-CHAIRS
ASSOC.  PROF.  TS .  DR.  HANIZA YAZID ,  UNIVERS IT I  MALAYS IA  PERL IS

SYMPOSIUM ADVISOR

IR .  DR.  NORMAHIRA MAMAT @ MOHAMAD NOR ( I ) ,  UNIVERS IT I  MALAYS IA  PERL IS
DR.  NURUL FADZLIN  GHAZALI  ( I I ) ,  UNIVERS IT I  MALAYS IA  PERL IS

SECRETARY
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ORGANIZING COMMITTEE
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DR.  NASRUL NORALI  (L ) ,  UNIVERS IT I  MALAYS IA  PERL IS
ASSOC.  PROF.  IR .  DR.  L IM CHEE  CHIN ,  UNIVERS IT I  MALAYS IA  PERL IS
ASSOC.  PROF.  DR.  HANIZA YAZID ,  UNIVERS IT I  MALAYS IA  PERL IS
ASSOC.  PROF.  DR.  SHUHAIDA YAHUD,  UNIVERS IT I  MALAYS IA  PERL IS
DR.  NUR FARAHIYAH MOHAMMAD ,  UN IVERS IT I  MALAYS IA  PERL IS
ASSOC.  PROF.  TS .  DR.  AZIAN AZAMIMI  ABDULLAH,  UNIVERS IT I  MALAYS IA  PERL IS
DR.  NOOR ALIA  MD ZAIN ,  UNIVERS IT I  MALAYS IA  PERL IS

TECHNICAL

MR.  MOHAMMAD SHAHRIL  SALIM (L) ,  UNIVERS IT I  MALAYS IA  PERL IS
MR.  MOHD RAZIF  OMAR,  UNIVERS IT I  MALAYS IA  PERL IS
ASSOC.  PROF.  DR.  V IKNESWARAN A/L  VI JEAN ,  UN IVERS IT I  MALAYS IA  PERL IS
TS .  DR.  MUHD NUR RAHMAN YAHYA,  UNIVERS IT I  MALAYS IA  PERL IS

PUBLICITY

ASSOC.  PROF.  DR.  NAZAHAH MUSTAFA ( I ) ,  UNIVERS IT I  MALAYS IA  PERL IS
IR .  DR.  MARNI  AZIRA MARKOM ( I I ) ,  UNIVERS IT I  MALAYS IA  PERL IS

BURSARY

ARRANGEMENT
DR.  ANAS MOHD NOOR (L) ,  UN IVERS IT I  MALAYS IA  PERL IS
MR.  MOHD FAUZI  MAHMUD,  UN IVERS IT I  MALAYS IA  PERL IS
ASSOC.  PROF.  TS .  DR.  ZULKARNAY ZAKARIA ,  UNIVERS IT I  MALAYS IA  PERL IS
ASSOC.  PROF.  TS .  DR.  CHE WAN SHARIFAH ROBIAH ,  UN IVERS IT I  MALAYS IA  PERL IS
MR.  ASYRAF HAKIMI  ABU BAKAR,  UN IVERS IT I  MALAYS IA  PERL IS

SPONSORSHIP
DR.  SAIDATUL ARDEENAWATIE  AWANG (L) ,  UNIVERS IT I  MALAYS IA  PERL IS
ASSOC.  PROF.  TS .  DR.  NASHRUL FAZLI  MOHD NASIR,  UNIVERS IT I  MALAYS IA  PERL IS
IR .  DR.  MARNI  AZIRA MARKOM,  UN IVERS IT I  MALAYS IA  PERL IS
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IR .  DR .  MARNI  AZ IRA  MARKOM
ASSOC .  PROF .  TS .  DR .  CHE  WAN SHARIFAH  ROBIAH
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PROFESSOR
FACULTY OF ENGINEERING (ELECTRICAL),
PRINCE OF SONGKLA UNIVERSITY,
THAILAND 

TOPIC: 
BIOMEDICAL SIGNAL AND IMAGE
PROCESSING WITH ARTIFICIAL
INTELLIGENCE

KEYNOTE SPEAKER 1

SHORT BIOGRAPHY:
Pornchai  Phukpat taranont  received the B.Eng.  (Hons.)  and
M.Eng.  degrees in  e lect r ica l  engineer ing f rom the Pr ince of
Songkla Univers i ty ,  Songkhla,  Thai land,  in  1993 and 1997,
respect ive ly ,  and the Ph.D.  degree in  e lect r ica l  and computer
engineer ing f rom the Univers i ty  o f  Minnesota,  Minneapol is ,
USA,  in  2004.  He is  current ly  an Associate Professor  o f
Elect r ica l  Engineer ing wi th  the Pr ince of  Songkla Univers i ty .
Examples of  h is  ongoing research inc lude the pat tern
recogni t ion system based on e lect romyographic  s ignal ,
e lect rocard iographic  s ignal ,  and microscopic  images of  breast
cancer  ce l ls .  His  current  research in terests  inc lude s ignal  and
image analys is  for  medica l  appl icat ions and u l t rasound s ignal
process ing.  Dr .  Phukpat taranont  is  a  member of  the IEEE,  the
ECTI  Associat ion and Thai  B iomedica l  Engineer ing Research
Societ ies.

12

Assoc. Prof. Dr. Pornchai
Phukpattaranont
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Professor Dr. Yoshifumi Saijo
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PROFESSOR
GRADUATE SCHOOL OF BIOMEDICAL
ENGINEERING, 
TOHOKU UNIVERSITY,  JAPAN

TOPIC: 
THE IMPORTANCE OF HOME-BUILT
EQUIPMENT IN NOVEL IMAGING
RESEARCH

SHORT BIOGRAPHY:
Yoshi fumi  Sai jo  received the M.D.  and the Ph.D.  degrees in
1988 and 1993 f rom Tohoku Univers i ty .  He had been t ra ined as
a card io log is t  in  some hospi ta ls  in  Sendai  area.  He became
Assis tant  Professor  o f  Inst i tu te  of  Development ,  Aging and
Cancer  ( IDAC) at  Tohoku Univers i ty  in  1997.  He became Guest
Professor  a t  Aarhus Univers i ty ,  Denmark in  1999 and he
became Associate Professor  o f  IDAC at  Tohoku Univers i ty  in
2004.  He has been a Ful l  Professor  o f  the Biomedica l  Imaging
Laboratory  of  the Graduate School  o f  B iomedica l  Engineer ing
at  Tohoku Univers i ty .  He is  concurrent  wi th  Graduate School  o f
Medic ine,  IDAC and Cl in ica l  Technology Depar tment  o f
Univers i ty  Hospi ta l  a t  Tohoku Univers i ty .  He has been Di rector
of  Medica l  Device Innovat ion Center  s ince 2014.  He has been
Deputy Di rector  o f  Graduate School  o f  B iomedica l  Engineer ing
s ince 2020.  His  main research in terests  inc lude h igh f requency
biomedica l  u l t rasound imaging,  card iovascular  b lood f low
analys is  and photoacoust ic  imaging.  His  act iv i ty  a lso inc ludes
pract ica l  and in teract ive educat ion of  medica l  dev ice
innovat ion.

KEYNOTE SPEAKER 2

19  DECEMBER 2024 



Dr. Hyzan Mohd Yusof
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KEYNOTE SPEAKER 3

MANAGING DIRECTOR
OSA TECHNOLOGY SDN. BHD.,
MALAYSIA

TOPIC: 
THE NEXT FRONTIER: CUTTING-EDGE
TECHNOLOGIES IN MEDICAL RESEARCH
FOR FUTURE MEDICAL DEVICES
INDUSTRY IN MALAYSIA

SHORT BIOGRAPHY:
Dr.  Hyzan Mohd Yusof  is  an accompl ished or thopaedic
surgeon,  academic,  and ent repreneur .  He is  the Managing
Director  o f  OSA Technology Sdn.  Bhd.  and a Consul tant
Orthopaedic  Surgeon at  Sunway Medica l  Centre.  He a lso
serves as Vice Chai rman of  the Medica l  Technology Indust ry
Group at  the Federat ion of  Malays ian Manufacturers  and is  the
Honorary Secretary  for  PERANTIM. Dr .  Hyzan holds an M.D.
and a Master  o f  Surgery in  Or thopaedics f rom Univers i t i
Kebangsaan Malays ia,  wi th  a sub-specia l ty  in  Trauma f rom the
Univers i ty  o f  A labama,  Bi rmingham. He has received numerous
awards,  inc lud ing the AAOS Scholarsh ip Award and Most
Outstanding Malays ian of  the Year  in  2005.  Dr .  Hyzan is  a lso
deeply  commit ted to  humani tar ian work,  par t ic ipat ing in
medica l  re l ie f  miss ions in  conf l ic t  and d isaster  zones,  such as
Pakis tan,  Afghanis tan,  and Syr ia ,  which has garnered h im
internat ional  recogni t ion for  h is  e f for ts  in  prov id ing heal thcare
to underserved populat ions.
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Prof. Dr. Lee Sang Wook
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KEYNOTE SPEAKER 4

PROFESSOR
DEPARTMENT OF MECHANICAL AND
AUTOMOTIVE ENGINEERING,
UNIVERSITY OF ULSAN, KOREA

TOPIC: 
HIGH-FIDELITY IMAGE-BASED 
COMPUTATIONAL HEMODYNAMICS:
ADVANCING PRECISION
CARDIOVASCULAR MEDICINE

SHORT BIOGRAPHY:
Lee Sang Wook is  a  d is t inguished professor  in  Mechanica l  and
Automot ive Engineer ing at  the Univers i ty  o f  Ulsan,  Korea.  He
holds degrees in  Naval  Arch i tecture & Ocean Engineer ing f rom
Seoul  Nat ional  Univers i ty  and a Ph.D.  f rom the Univers i ty  o f
I l l ino is  a t  Chicago.  An exper t  in  card iovascular  f lu id
mechanics,  b io f lu id  dynamics,  and computat ional  f lu id
dynamics (CFD),  h is  research br idges engineer ing and
biomedica l  appl icat ions.  Over  20 years,  he has advanced f lu id-
s t ructure in teract ions and numer ica l  s imulat ion techniques,
impact ing vascular  heal th ,  b iomedica l  imaging,  and mar ine
engineer ing.  He has conducted postdoctora l  research at  the
Univers i ty  o f  Toronto and Robar ts  Research Inst i tu te ,  authored
numerous h igh- impact  journal  ar t ic les,  and holds patents  in
hemodynamic model ing.  His  work wi th  inst i tu t ions l ike Argonne
Nat ional  Laboratory  has shaped CFD, para l le l  comput ing,  and
biof lu id  dynamics,  in f luenc ing medica l  dev ice des ign and
card iovascular  heal th .
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SYMPOSIUM SCHEDULE
THURSDAY,  19  DECEMBER 2024
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Assoc. Prof. Ts. Dr.
Zulkarnay Zakaria

Opening Speech

Prof. Dr. Lee Sang Wook

High-Fidelity Image-Based
Computational

Hemodynamics: Advancing
Precision Cardiovascular

Medicine

Professor Yoshifumi Saijo
The Importance of Home-
Built Equipment in Novel

Imaging Research

Assoc. Prof. Dr. Pornchai
Phukpattaranont

Biomedical signal and
image processing with

artificial intelligence

Dr. Hyzan Mohd Yusof

The Next Frontier: Cutting-
Edge Technologies in

Medical Research for Future
Medical Devices Industry in

Malaysia

Prof. Dato' Ts. Dr. Zaliman
Sauli

Inauguration Speech

OPENING, KEYNOTE AND
INAUGURATION SPEECH



Time Paper ID Paper Title

16:00 9
Single Channel Magnetic Induction Tomography
(MIT) For Biomedical Application

16:15 6
Evaluation of Kinetic and Kinematics Parameters on
Shooting Accuracy of Woodball Players

16:30 18
A fundamental study on size mismatched
interposition microvascular for vascular
reconstruction

16:45 20
Effect of Thoracic Spine Deformities on the
Corrective Forces of Implant Rod-Screw under
Scoliosis Surgery:  A Finite Element Analysis

17:00 14
Exploring AI-Based Knowledge Management
Platforms in Biomechanics: A Comprehensive
Review

17:15
12 

 (Video)
Risk Assessment of Medical Gas System and Its
Maintenance:  A Scoping Review

17:30
7 

 (Video)
Integration of Internet of Things for Haemodialysis
water quality monitoring systems

PARALLEL SESSION A [19 December 2024, 16:00-17:30]

Session Chair: Assoc. Prof. Dr. Shuhaida Yahud

Session Co-Chair: Dr. Noor Alia Md Zain

Venue: Auditorium

PARALLEL SESSION A

19

TRACK:
BIOINSTRUMENTATION & BIOMEDICAL DEVICES (BBD)

BIOMECHANICS & REHABIL ITATION (BR)
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PARALLEL SESSION B
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Time Paper ID Paper Title

16:00 10
Comparison study of ultrasonic-assisted extraction
(UAE) and maceration method for polyphenols from
Euphorbia tirucalli L.

16:15 26
Encapsulation of Chromolaena odorata and
liposome for a drug delivery

16:30 11
Encapsulated Malaysian Honey with Maltodextrin
using Freeze Drying for XRD Analysis

16:45 5
Supercritical Fluid Extraction of Lemongrass
Essential Oil for Perfume Formulation

17:00 3
Bioplastic from Agricultural Waste with Potential
Application in Medical and Pharmaceutical

17:15 19
Electrophoretic Deposition of Mesoporous
Carbonated Hydroxyapatite on Ti-6Al-4V Alloy for
Bone Implant

17:30 8
Detection Of Acute Intracranial Haemorrhage in CT
Scans Using Deep Learning Algorithms

17:45 27
Phytochemical Analysis of Chinese Herbal Tea by a
Soxhlet Extraction

PARALLEL SESSION B [19 December 2024, 16:00-17:45]

Session Chair : Assoc. Prof. Ir. Dr. Lim Chee Chin

Session Co-Chair : Dr. Lee Hoi Leong

Venue: Ocean Cube

TRACK:
BIOMEDICINE & BIOTECHNOLOGY (BB)

BIOMATERIALS & TISSUE ENGINEERING (BTE)

19  DECEMBER 2024 
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PARALLEL SESSION C

Time Paper ID Paper Title

16:00 17
Enhancing Vehicle License Plate Recognition in 
Low-Light Conditions Using YOLOv5 and Advanced 
Pre-Processing Techniques

16:15 15
A Systematic Review and Analysis of Chatbot
Application in Biomechanics Research

16:30 21
A Convolutional Neural Network-Based Approach  
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Risk Assessment of Medical Gas System and Its
Maintenance: A Scoping Review

24

Mariammah Kr ishnasamy,  Muhammad Jef r i  Mohd Yusof ;  Eddy Saputra

Rohmatu l  Amin;  Izwyn Zulkapr i ;  L ibr ia t i  Zardast i ;  Maheza I rna Mohamad

Sal im

ABSTRACT

This  scoping rev iew systemat ica l ly  examines the ex is t ing body of  knowledge

regard ing medica l  gas systems (MGS) and the i r  maintenance,  wi th  a focus on

r isk assessment  and regulatory  s tandards.  The rev iew explores how d i f ferent

countr ies have adopted var ious s tandards and the impor tance of  cont inuous

educat ion for  maintenance personnel  on emerging technologies used in

heal thcare fac i l i t ies .  As new medica l  technologies are in tegrated in to these

fac i l i t ies ,  the maintenance of  MGS becomes increas ing ly  complex,

necess i ta t ing ongoing upgrades and opt imizat ion to  ensure re l iab i l i ty  and

safety .  Addi t ional ly ,  the rev iew assesses the r isk  c lass i f icat ion of  medica l

gases in  re la t ion to  d i f ferent  c lasses of  medica l  dev ices and prov ides

ins ights  in to  the costs  associated wi th  the reg is t ra t ion of  MGS across var ious

countr ies.  The f ind ings reveal  s ign i f icant  d i f ferences in  both reg is t ra t ion

costs  and r isk  categor izat ions,  largely  in f luenced by the prevai l ing regulatory

systems.  Fur ther-more,  the rev iew h igh l ights  the involvement  of  mul t ip le

stakeholders in  formulat ing and implement ing MGS requi rements,  which

compl icates the moni tor ing and enforcement  of  these regulat ions.  By

organiz ing the l i terature ac-cord ing to  speci f ic  cr i ter ia ,  such as MGS

components and geographic  cover-age,  th is  rev iew enhances our

understanding of  the current  research land-scape and ident i f ies  areas where

fur ther  invest igat ion may be needed.  The resul ts  demonstrate the cr i t ica l

need for  des ign improvements and cont inuous maintenance in  response to

growing heal thcare demands and technologica l  advancements.  This  scoping

study prov ides a va luable foundat ion for  those involved in  the regulat ion,

maintenance,  and establ ishment  of  medica l  gas systems,  u l t imate ly

contr ibut ing to  improved safety  and ef f icacy in  heal thcare del ivery .
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Integration of Internet of Things for Haemodialysis
water quality monitoring systems

25

Kamarulzaman Bujang 

ABSTRACT

The In ternet  o f  Things ( IoT)  represents  a paradigm shi f t  in  technology

integrat ion,  o f ten ca l led Indust ry  4.0,  revolut ion is ing sectors  by

t ransforming operat ional  technologies and a l ter ing expectat ions.  In  the

context  o f  heal thcare,  par t icu lar ly  in  haemodia lys is  centres,  the

integrat ion of  IoT is  cruc ia l  for  enhancing the moni tor ing of  water

qual i ty—a v i ta l  resource for  pat ient  t reatment .  Th is  s tudy proposes the

deployment  of  IoT sensors at  cr i t ica l  po ints  wi th in  the four  s tages of

the water  t reatment  process:  raw water  in take,  pre- t reatment ,  and post -

t reatment  phases.  These sensors—measur ing temperature,

conduct iv i ty ,  pressure,  f low,  and turb id i ty—enable rea l - t ime data

acquis i t ion and analys is ,  fac i l i ta t ing predic t ive maintenance and

al lowing heal thcare personnel  to  proact ive ly  address equipment

per formance issues before they impact  pat ient  care.  By automat ing

data co l lect ion and enabl ing remote access,  IoT technology rep laces

outdated manual  moni tor ing methods and s ign i f icant ly  enhances

operat ional  e f f ic iency and pat ient  safety .  The expected outcomes

inc lude:

•  Reduced human error .

•  Improved compl iance wi th  heal th  s tandards.

•  A marked increase in  the re l iab i l i ty  o f  water  t reatment  systems used

in haemodia lys is .

This  research demonstrate how haemodia lys is  centres can achieve

higher  operat ional  e f f ic iency through IoT in tegrat ion and ensure the

highest  leve ls  of  pat ient  safety  and care qual i ty .
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Single Channel Magnetic Induction Tomography (MIT)
For Biomedical Application

26

Ikhwan Basr i

ABSTRACT

Magnet ic  Induct ion Tomography (MIT)  is  a  non- invas ive imaging

technique that  uses magnet ic  f ie lds to  v isual ize the e lect r ica l

proper t ies of  b io log ica l  t issues.  This  paper  explores the development  of

a Sing le-Channel  MIT system for  b iomedica l  appl icat ions.  The system

aims to  prov ide a cost -ef fect ive,  easy- to-use imaging conduct ive

mater ia l  wi thout  ion iz ing rad iat ion.  This  s tudy focuses on imaging

conduct iv i ty  mater ia ls  us ing a 360-degree rotat ion technique,

in tegrat ing both hardware and sof tware components,  inc lud ing a l inear

back pro ject ion a lgor i thm for  image reconst ruct ion.
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Evaluation of Kinetic and Kinematics Parameters on
Shooting Accuracy of Woodball Players

28

Mohammad Shahr i l  Sal im,  S i t i  A l iah Hamdan

ABSTRACT

Shoot ing technique is  an impor tant  sk i l l  in  woodbal l .  Acqui r ing the ideal

and ef fect ive shoot ing technique is  very cr i t ica l  in  th is  spor t .  Th is

research a ims to  s tudy and evaluate the poss ib le  parameters that  can

be used to  achieve the best  shoot ing accuracy.  This  quant i ta t ive s tudy

involved descr ip t ive data analys is ,  wi th  severa l  coaching points  such as

ath le te posture and force being analyzed.  The data were recorded by a

mot ion capture system posi t ioned in  the f ronta l  and sagi t ta l  p lanes and

analyzed us ing Qualys is  Track Manager  (QTM) sof tware and Visual3D

sof tware.  16 woodbal l  a th le tes,  categor ized in to nov ice and e l i te

p layers,par t ic ipated in  th is  s tudy.  The evaluated parameters inc luded

elbow and h ip  angles,  as wel l  as e lbow and knee forces.  The f ind ings

ind icated that  shoot ing accuracy is  s ign i f icant ly  in f luenced by these

parameters,  wi th  d i f ferences in  the swing phase af fect ing the bal l

impact .  The resul ts  showed that  a th le tes wi th  bet ter  cont ro l  over  these

parameters exhib i ted h igher  accuracy and consis tency in  the i r

movements.  Tra in ing the swing is  cruc ia l  to  mainta in ing a consis tent

impact  pos i t ion.  The ideal  parameters for  achiev ing shoot ing accuracy

were ident i f ied based on the data co l lected,  emphasiz ing the

impor tance of  prec ise contro l  over  posture and force.
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A fundamental study on size mismatched interposition
microvascular for vascular reconstruction

29

Muhd Nur  Rahman b in Yahya,  Sang-Wook Lee;  Muhammad Sofwan b in

Mohamad

ABSTRACT

A dig i ta l  ar ter ia l  d isease in  the upper  ext remi ty  is  uncommon compared

to ar ter ia l  d isease in  the lower  ext remi ty .  A microvascular  anastomosis

is  per formed as a vascular  reconst ruct ion.  However ,  mismatching in

s ize between end- to-end anastomosis  of  venules-ar ter io les in ternal

d iameter .  might  cause b lockage in  new venules.  In  a prev ious s tudy,

in ternal  d iameter  d iscrepancy in  vessel  s ize (smal l - large or  v ice versa)

causes abnormal  b lood f low behavior .  Then i t  w i l l  in i t ia te  the

thrombosis  format ions and be suppor ted by c l in ica l  theory.  This  s tudy

aims to  analyze the b lood f low behavior  through mismatching in  s ize

anastomosis  models  and the i r  f low pat terns that  might  a f fect  the

in i t ia t ion of  thrombus format ion in  venule models .  A Three-d imensional

Computat ional  F lu id  Dynamic (3-D CFD) method is  employed to

invest igate b lood f low ve loc i ty ,  b lood pressure gradient ,  and wal l  shear

st ress (WSS) on ideal  s t ra ight  (wel l  matched between the in ternal

d iameter  o f  venule and rec ip ient  ar ter io le)  and in ternal  d iameter

mismatched anastomosis  models .  In  th is  exper iment ,  we expect  that

s teady-state laminar  b lood f low demonstrates abnormal  f low pat terns in

mismatched in ternal  d iameter  anastomosis  models  compared to  an

ideal  s t ra ight  model .  In  conclus ion,  any abnormal  b lood f low pat tern wi l l

in i t ia te  the format ion of  a  thrombus and reduce the anastomosed

venules-ar ter io les surv iva l .
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Effect of Thoracic Spine Deformities on the Corrective
Forces of Implant Rod-Screw under Scoliosis Surgery:

A Finite Element Analysis

30

Kavi ta  Gunasekaran,  Khai ru l  Sal leh Basaruddin

ABSTRACT

Scol ios is  is  a  complex,  three-d imensional  sp ina l  deformi ty

character ized by ver tebra l  ro tat ion and la tera l  curvature,  typ ica l ly

measured by the Cobb angle.  Surg ica l  correct ion a ims to  restore sp ina l

a l ignment  through the implantat ion of  dev ices such as rods and screws,

which exer t  correct ive forces.  However ,  compl icat ions l ike rod

breakage,  screw pul l -out ,  and implant  loosening remain prevalent ,

largely  due to  insuf f ic ient  understanding of  the forces involved dur ing

surgery.  This  s tudy employs F in i te  Element  Analys is  (FEA) to  s imulate

the b iomechanics of  sco l ios is  correct ion,  focus ing on the impact  o f

vary ing Cobb angles ( ranging f rom 45° to  70°)  on correct ive forces and

st ress d is t r ibut ion.  S ix  implant  models  were developed us ing

Sol idWorks and analyzed wi th  ANSYS sof tware.  Resul ts  ind icate a

di rect  corre la t ion between increas ing Cobb angles and h igher

correct ive forces,  leading to  greater  s t ress concentrat ions on implant

rods.  For  example,  the maximum von Mises s t ress increased f rom 160

MPa at  45°  to  280 MPa at  70° ,  ind icat ing a h igher  r isk  of  implant

fa i lure.  Addi t ional ly ,  screws near  the apex of  the curvature exper ienced

greater  forces,  h igh l ight ing the impor tance of  opt imal  screw p lacement .

These f ind ings suggest  that  personal ized,  pat ient -speci f ic  FEMs can

improve surg ica l  outcomes by guid ing implant  conf igurat ions and

reducing compl icat ions,  thereby enhancing the safety  and ef fect iveness

of  sco l ios is  correct ion surgery.
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Comparison study of ultrasonic-assisted extraction
(UAE) and maceration method for polyphenols from

Euphorbia tirucalli L.

32

Alwani  Ibrahim,  Khai ru l  Far ihan Kasim;  Si t i  Shuhadah Md Saleh;  

Nur  Farahiyah Mohammad;  Farah Diana Mohd Daud;  Nashru l  Faz l i

Mohd Nasi r ;  

Roy Francis  Navea

ABSTRACT

*Euphorb ia t i rucal l i *  L .  is  a  medic ina l  p lant  known for  i ts  b io log ica l

proper t ies,  such as ant iox idant  and ant ibacter ia l ,  a t t r ibuted to  i ts  r ich

polyphenol ic  content .  The ext ract ion process may determine the

recovery of  the b ioact ive compounds in  the p lant ,  such as ext ract ion

methods and the i r  so lvents .  This  work focused on the compar ison of

ext ract ion methods,  employ ing macerat ion and u l t rasonic-ass is ted

ext ract ion (UAE) for  po lyphenol ic  ext ract ion f rom *E.  t i ruca l l i * .  I t  was

revealed that  UAE was the most  e f fect ive method wi th  TPC, TFC, and

ant iox idant  act iv i ty  corresponding to  29.26 ± 0.15 mgGAE/100g,  152.85

± 9.04 mgQE/100g,  and 80.37 ± 0.59 %, respect ive ly .  On the other

hand,  methanol  was the best  ext ract ion so lvent  for  TPC and ant iox idant

act iv i ty ,  whi le  acetone was preferably  the best  so lvent  for  TFC.  Al l

ext racts  possessed h igh ant iox idant  act iv i ty  (>50%) except  for

pet ro leum ether  ext racts .  Thus,  i t  was concluded that  *E.  t i ruca l l i *

exhib i ts  h igh polyphenol ic  content  and promis ing ant iox idant  act iv i ty

us ing the methanol ic  ext ract  o f  UAE.
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Encapsulation of Chromolaena odorata and liposome
for a drug delivery

33

Che Wan Shar i fah Robiah Mohamad,  Ee Meng Cheng,  Nuru l  Adi l la

Mansor ;  Yess ie Widya Sar i

ABSTRACT

Chromolaena odorata (Pokok Kapal  Terbang)  has s ign i f icant  h igh

contents  of  f lavonoid,  phenol ic  and ant ibacter ia l  agent .  The Soxhlet

ext ract ion method was ut i l ized us ing so lvent  e thanol  and hexane.  This

study focused on encapsulat ion of  C.  odorata wi th  l iposome and

par t icu lar ly  a  crude ext ract  as ethanol -C.  odorata ext ract  (COET) and

hexane-C.  odorata ext ract  (COHE).  The ident i f icat ion of  spec i f ic

f ragments in  COET and COHE by ut i l iz ing Thin Layer  Chromatography

(TLC).  The resul t  revealed that  l iposome-COHE and l iposome-COET

have a b igger  s ize on i ts  d iameter  s ize compar ison wi th  l iposome,

which is  35.16 µm > 34.89 µm > 8.178 µm, respect ive ly .  A degradat ion

invest igat ion demonstrated that  wi th  a l iposome encapsulated,  th is  L i -

COET and L i -COHE capable to  preserve re leas ing i ts  act ive compounds

af ter  6  hours,  and capable to  reach i ts  target  area notably  for

gast ro in test ina l  t reatment .  Th is  f ind ing demonstrates an encapsulated

Li -COET and L i -COHE is  su i tab le for  drug del ivery  system and a fu ture

work requi re to  evaluate an ef f ic iency of  i ts  act iv i t ies
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Encapsulated Malaysian Honey with Maltodextrin
using Freeze Drying for XRD Analysis

34

Nur l isa Yusuf ,  Che Wan Shar i fah Robiah Mohamad

ABSTRACT

This  s tudy invest igates the encapsulat ion of  Malays ian honey wi th

mal todext r in  us ing f reeze dry ing.  Mal todext r in  preserves honey f rom

factors  that  can af fect  i ts  qual i ty  such as mois ture,  oxygen and l ight .

The dehydrat ion method known as f reeze dry ing,  a lso ca l led

“ lyophi l izat ion”  is  per formed at  low temperatures to  avoid thermal

deter iorat ion and mainta in  the crysta l l ine s t ructure and the b ioact ive

compounds of  the honey.  The crysta l l in i ty  and phase s t ructure of  the

encapsulated honey are examined us ing X-ray d i f f ract ion (XRD) which

is  impor tant  to  determine the s tab i l i ty  and re lease character is t ics  of  the

bioact ive compounds of  honey.  XRD analys is  shows that  Tualang honey

has peaks s imi lar  in  pos i t ion to  mal todext r in  but  genera l ly  lower  in

in tens i ty .  Kelu lu t  honey showed peaks at  d i f ferent  pos i t ions ind icat ing

i t  had a d is t inct  crysta l l ine s t ructure compared to  mal todext r in .  Gelam

honey exhib i ted the lowest  peaks in tens i t ies showing that  i t  was most ly

amorphous compared to  mal todext r in .  Thus,  the resul ts  concluded that

mal todext r in  could serve as carr ier  agent  for  encapsulat ing the honey.
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Supercritical Fluid Extraction of Lemongrass Essential
Oil For Perfume Formulation

35

Nur izzat i  Mohd Daud,  Noor  Azwani  Mohd Rasidek

ABSTRACT

Supercr i t ica l  F lu id  Ext ract ion (SFE) of fers  a green,  eco- f r iendly

approach,  wi th  h igh se lect iv i ty  for  the lemongrass (Cymbopogon

Ci t ra tus)  ext ract ion of  natura l  essent ia l  r ich c i t ra l  o i l  as a compel l ing

choice over  convent ional  method used in  synthet ic  f ragrances.  In  th is

study,  the lemongrass essent ia l  o i l  (LEO) ext racted in  mi ld  condi t ion of

temperature (40 to  80°C) and pressure (10 to  30 MPa) and soxhlet  as a

convent ional  method as compar ison.  The best  condi t ion of  LEO

extract ion is  a t  49°C,  30 MPa wi th  the h ighest  y ie ld  of  4  %.  Both

in teract ion ef fects  show s ign i f icant  to  LEO y ie ld  wi th  R2 = 0.9877.  The

FTIR spect rum at  1669.42 cm−1 was ident i f ied a c i t ra l  as main

compound presence in  LEO. Meanwhi le ,  the lemongrass essent ia l  o i l

per fumes (LEOP) were formulated f rom LEO at  d i f ferent  ext ract ion

condi t ions leading to  7 sensory at t r ibutes (Lemony,  Minty ,  Fresh,

Fru i ty ,  Woody,  Ear thy,  Ci t russy) .  The sensory evaluat ion of  LEOP was

evaluated by us ing quant i ta t ive descr ip t ive analys is  (QDA) for  8

panel is ts .  Presented resul ts  prove the formulated LEOP f rom SFE could

be as susta inable per fumes for  sensat ional  smel ls  and more delectable

scent  opt ions that  benef i t  the per fumery market  indust ry .
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Phytochemical Analysis of Chinese Herbal Tea by a
Soxhlet extraction

36

Che Wan Shar i fah Robiah Mohamad,  Chee Chin L im

ABSTRACT

The r ise of  drug-res is tant  bacter ia  in  recent  year  has drast ica l ly

increas ing.  The a l ternat ive ant imicrobia l  agents have heightened

interest  in  p lant -der ived natura l  act ive compound.  This  s tudy to

examine the phytochemical  composi t ion and assess the ant imicrobia l

e f f icacy of  Camel l ia  s inensis  (B lack Tea) ,  Glycyrrh iza g labra (L icor ice) ,

Morus a lba (Mulberry) ,  and Z ing iber  o f f ic ina le (Ginger) .  The leaves can

be most ly  used as t rad i t ional  medic ine which inc ludes for  reducing

inf lammat ion,  s t ress a l lev ia t ion,  immune system suppor t  and more.

However ,  there is  lacked in format ion about  a  phytochemical  content

and ant ibacter ia l  act iv i ty  o f  herbal  tea.  The Soxhlet  ext ract ion method

using methanol  as i ts  so lvent  was used to  create an ext ract  f rom the

leaves of  C.  s inensis ,  G.  g labra,  M.  a lba,  and Z.  o f f ic ina le.  Tota l

Phenol ic  Contents  (TPC),  Tota l  F lavonoid Contents  (TFC),  and

Ant iox idants  Act iv i ty  (AOA) are expected to  at ta in  e levated levels  wi th

s ign i f icant  ant ibacter ia l  e f f icacy.  A f ind ing of  th is  s tudy shown C.

s inensis ,  Chinese Herbal  tea mixed,  Z.  o f f ic in ia le ,  M.  a lba,  G.  g labra

had shown a TPC values at  180 μg GAE/g< 160 μg GAE/g< 65 μg

GAE/g < 50 μg GAE/g < 40 μg GAE/g.  The Tota l  Phenol ic  Contents

(TPC) of  C.  s inensis  ext ract  a t  0 .58 μg GAE/g more than mixed Chinese

herbal  tea.  However ,  Z.  o f f ic ina le and mixed Chinese herbal  tea potent

ant ibacter ia l  act iv i ty  compared wi th  other  ext ract .  The fu ture work such

as encapsulat ion of  samples and increas ing the amount  o f  so lvent

ut i l ised for  the ext ract ion.
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Bioplastic from Agricultural Waste with Potential
Application in Medical and Pharmaceutical

38

Ivan Seow, Che Wan Shar i fah Robiah Mohamad

ABSTRACT

Rice husk (RH),  a  s ign i f icant  by-product  o f  r ice mi l l ing,  is  a  r ich source

of  ce l lu lose,  o f fer ing potent ia l  for  b iop last ic  fabr icat ion to  address

agro-waste pol lu t ion.  This  s tudy ut i l izes RH to ext ract  ce l lu lose through

alka l ine and b leaching t reatments,  resul t ing in  a y ie ld  of  30.8%. The

cel lu lose content  var ied wi th  par t ic le  s izes:  75 microns (23.80%),  150

microns (42.60%),  and 1410 microns (18.50%).  Four ier - t ransform

inf rared (FTIR)  spect roscopy and scanning e lect ron microscopy (SEM)

were employed to  analyze the composi t ion and morphology of  unt reated

RH, RH cel lu lose (RH-C),  and commerc ia l  RH.  The ext racted ce l lu lose

was incorporated in to po ly lact ic  ac id  (PLA) at  vary ing ce l lu lose

concentrat ions (0.006g,  0 .018g,  and 0.03g)  to  produce b iop last ics .

Analys is  o f  these b iop last ics  showed increased th ickness and weight

wi th  h igher  RH-C content .  FTIR conf i rmed the removal  o f  l ign in  and

hemicel lu lose,  ev idenced by the d isappearance of  the O-H st re tch ing

peak.  SEM revealed f ragmented ce l lu lose s t ructures in  t reated

bioplast ics ,  whi le  unt reated b iop last ics  re ta ined in tact  ce l lu lose.

Moreover ,  the addi t ion of  RH-C decreased the b iop last ic  degradat ion

rate,  ind icat ing i ts  potent ia l  for  durable,  susta inable appl icat ions.

These resul ts  h igh l ight  the va lue of  RH as a renewable resource for

b iop last ic  product ion,  o f fer ing both env i ronmenta l  and funct ional

benef i ts .
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ABSTRACT

The Ti -6Al -4V a l loy is  widely  used in  implant  appl icat ions due to  i ts

excel lent  mechanica l  proper t ies,  inc lud ing h igh s t rength for  load-

bear ing,  e last ic i ty  comparable to  human bone,  non- tox ic i ty ,  and

biocompat ib i l i ty .  However ,  i ts  b ioact iv i ty  is  l imi ted because t i tan ium is

b io log ica l ly  iner t ,  making i t  less ef fect ive in  promot ing bone t issue

growth and achiev ing s t rong osseointegrat ion.  To address th is ,

mesoporous carbonated hydroxyapat i te  (Meso-CHA) was se lected as a

coat ing mater ia l  for  T i -6Al -4V due to  i ts  super ior  b iocompat ib i l i ty  and

bioact iv i ty .  Th is  s tudy demonstrates that  combin ing the mechanica l

advantages of  T i -6Al -4V wi th  the b ioact iv i ty  o f  Meso-CHA can resul t  in

a more ef fect ive implant .  Meso-CHA powder  was successfu l ly

synthes ized us ing the prec ip i ta t ion method.  I t  was observed that

increas ing the concentrat ion of  n i t r ic  ac id  roughened the a l loy sur face,

enhancing the adhesion of  Meso-CHA. Opt imal  deposi t ion condi t ions

were ident i f ied as 10 vo l ts  for  10 minutes.  Whi le  h igher  vo l tages and

longer  deposi t ion t imes produced th icker  Meso-CHA coat ings,  these

coat ings exhib i ted sur face cracks.  In  v i t ro  b ioact iv i ty  tests  conf i rmed

the format ion of  apat i te ,  ind icat ing that  the Meso-CHA coat ing

s ign i f icant ly  enhances the a l loy ’s  b ioact iv i ty  and promotes improved

osseointegrat ion.
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Enhancing Vehicle License Plate Recognition in Low-
Light Conditions Using YOLOv5 and Advanced Pre-

Processing Techniques

41

Swee Kheng Eng,  J in  Yao Chew

ABSTRACT

The implementat ion of  a  vehic le  l icense p la te recogni t ion system for

low l ight  env i ronment  is  d iscussed in  th is  pro ject .  The main goal  is  to

increase the detect ion and recogni t ion accuracy in  low l ight .  To achieve

robustness,  the YOLOv5 object  detect ion technique was t ra ined on a

dataset  wi th  a range of  l ight ing condi t ions us ing the YOLOv5 object

detect ion technique.  Pre-process ing techniques such as image scal ing,

grayscale convers ion and contrast  enhancement  were used to  improve

the image c lar i ty .  Before Opt ica l  Character  Recogni t ion (OCR),  the

images were enhanced by advanced techniques such as de-nois ing and

homomorphic  f i l ter ing.  The YOLOv5 was 96% accurate in  detect ion

phase,  detect ing 96 out  o f  100 l icense p la tes correct ly .  The system

then achieved an overa l l  OCR accuracy of  88%. Future

recommendat ions inc lude us ing in f rared or  thermal  imaging in  low l ight

condi t ions,  bet ter  de-b lur r ing a lgor i thms,  and opt imizat ion for  h igh-

speed vehic le  ident i f icat ion and rea l  t ime process ing.  The changes that

these br ing in tend to  make the system more robust  and versat i le  so that

the l icense p la te ident i f icat ion is  dependable in  any demanding set t ing.
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Exploring AI-Based Knowledge Management Platforms
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42

Suhizaz Sudin,  Raf ikha Al iana A Raof ;  Saidatu l  Ardeenawat ie  Awang;

Nurh idayah Omar;  Raja Hasl inda Raja Mohd Al i ;  Mohammad Shahr i l

Sal im

ABSTRACT

This  rev iew a ims to  explore the ro le  and impact  o f  AI -based knowledge

management  p la t forms in  the f ie ld  of  b iomechanics.  Advances in

ar t i f ic ia l  in te l l igence have led to  the development  of  innovat ive

plat forms that  can ef fect ive ly  manage and analyse the vast  amounts of

data generated in  b iomechanics research and pract ice .The rev iew

process involved a comprehensive search of  major  sc ient i f ic  databases,

inc lud ing PubMed,  Web of  Sc ience,  and Scopus,  us ing keywords

re lated to  b iomechanics,  AI ,  and knowledge management .  Relevant

ar t ic les were se lected based on predef ined inc lus ion cr i ter ia ,  and a

systemat ic  analys is  was conducted to  ident i fy  t rends,  advantages,  and

chal lenges associated wi th  the implementat ion of  AI -based p la t forms in

b iomechanics.  The rev iew revealed a growing in terest  in  the appl icat ion

of  AI -based knowledge management  p la t forms in  b iomechanics.  These

plat forms have demonstrated the abi l i ty  to  s t reaml ine data

management ,  fac i l i ta te  knowledge d iscovery,  and enhance dec is ion-

making processes.  Key advantages inc lude improved data organizat ion,

automated analys is ,  and personal ized recommendat ions for

rehabi l i ta t ion and t ra in ing However ,  the rev iew a lso h igh l ights

chal lenges re la ted to  data pr ivacy,  e th ica l  cons iderat ions,  and the need

for  in terd isc ip l inary co l laborat ion to  br idge the gap between

biomechanics and AI  exper t ise.This  rev iew underscores the s ign i f icant

potent ia l  o f  AI -based knowledge management  p la t forms in  advancing

the f ie ld  of  b iomechanics.  Future research should focus on developing

robust  and user- f r iendly  p la t forms that  can seamless ly  in tegrate wi th

ex is t ing b iomechanics workf lows,  whi le  address ing eth ica l  and

regulatory  concerns.
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Detection of Acute Intracranial Haemorrhage In CT
Scans Using Deep Learning Algorithms

43

Azian Azamimi  Abdul lah,  Xue Fen Goh

ABSTRACT

In t racrania l  hemorrhage ( ICH) refers  to  b leeding wi th in  the skul l ,  a f fect ing

mi l l ions of  ind iv iduals .  I t  encompasses var ious subtypes based on the i r

bra in  locat ion, inc lud ing epidura l  hemorrhage (EDH),  subdura l  hemorrhage

(SDH),  subarachnoid hemorrhage (SAH),  in t raventr icu lar  hemorrhage ( IVH),

and in t raparenchymal  hemorrhage ( IPH).  Prompt  detect ion and management

of  ICH are cruc ia l ,  as i t  is  a  l i fe- threatening emergency wi th  h igh morb id i ty

and morta l i ty  ra tes.  Computed Tomography (CT) imaging is  the pr imary too l

for  ident i fy ing and d iagnosing neuro log ica l  d isorders.  Rapid and accurate

diagnosis  of  the presence,  type,  and locat ion of  an ICH is  essent ia l  for

t imely  medica l  in tervent ion.  However ,  the complex i ty  o f  bra in  anatomy and

var iab i l i ty  in  hemorrhage appearance make th is  task chal lenging.

Mobi leNetV3 Large is  an ideal  CNN model  for  mobi le  dev ices because of  i ts

reduced number of  parameters and compact  model  s ize.  However ,  i t

requi res improvements to  bet ter  capture cr i t ica l  features.  On the other

hand,  Xcept ion,  der ived f rom Incept ionV3,  is  h igh ly  ef fect ive at  feature

ext ract ion wi th  fewer  but  h igh ly  ef f ic ient  parameters.  This  research

proposes a double-branch model  based on the Xcept ion and Mobi leNet

arch i tectures.  This  model  ext racts  spat ia l  and tempora l  features,

concatenat ing them and feeding them in to a dec is ion t ree c lass i f ier  for  f ina l

predic t ions.  The pro ject  invo lves t ra in ing and va l idat ing deep networks f rom

both Xcept ion and Mobi leNet  V3 Large branches.  Our  resul ts  ind icate that

the double-branch Xcept ion-Mobi leNet  V3 Large model  outper forms both the

double-branch Xcept ion and the double-branch Mobi leNet  V3 Large models

ind iv idual ly .  The per formance of  the double-branch Xcept ion and the

doublebranch Xcept ion-Mobi leNet  models  is  approx imate ly  the same,

h igh l ight ing Xcept ion ’s  s ign i f icant  cont r ibut ion to  overa l l  per formance.

Meanwhi le ,  Mobi leNet  V3 Large contr ibutes complementary features that

enhance the model 's  genera l izabi l i ty .  The combined model  s t r ikes a

balance across var ious metr ics ,  demonstrat ing super ior  per formance.
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A Systematic Review and Analysis of Chatbot
Application in Biomechanics Research

44
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Sal im

ABSTRACT

This  paper  explores the growing ro le  of  chatbots  in  b iomechanics

research.  The systemat ic  rev iew a ims to  invest igate the current

appl icat ions and potent ia l  o f  chatbot  technology in  th is  f ie ld .  A

comprehensive search was conducted across var ious databases to

ident i fy  re levant  s tud ies on us ing chatbots  in  b iomechanics.  The rev iew

methodology involved a s tepwise process to  screen,  se lect ,  and

analyse the l i terature.  A comprehensive l i terature search was

conducted across mul t ip le  databases,  fo l lowing the PRISMA f ramework,

to  ident i fy  re levant  s tud ies on us ing chatbots  in  b iomechanics research.

The rev iew ident i f ied a range of  chatbot  appl icat ions in  b iomechanics,

inc lud ing data co l lect ion,  exerc ise moni tor ing,  and pat ient -c l in ic ian

communicat ion.  Key f ind ings suggest  that  chatbots  can enhance data

accuracy,  pat ient  engagement ,  and the ef f ic iency of  b iomechanics

research and c l in ica l  appl icat ions.  Key appl icat ions inc lude chatbots

ass is t ing in  b iomechanica l  assessments,  prov id ing in teract ive tu tor ia ls ,

and fac i l i ta t ing remote rehabi l i ta t ion.  The in tegrat ion of  chatbots  in

b iomechanics research holds s ign i f icant  promise,  o f fer ing oppor tun i t ies

for  enhanced data gather ing,  pat ient  engagement ,  and the del ivery  of

personal ized b iomechanica l  in tervent ions.   Chatbots  have s ign i f icant

potent ia l  to  s t reaml ine and improve b iomechanics research and c l in ica l

pract ice.  Fur ther  development  and in tegrat ion of  th is  technology could

lead to  more personal ized,  access ib le ,  and scalab le so lut ions in  the

f ie ld  of  b iomechanics
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A Convolutional Neural Network-Based Approach for
Emotion Recognition Using Facial Expressions

45

Mohanad Qubtan

ABSTRACT

Facia l  emot ion recogni t ion (FER) serves as a s ign i f icant  l ink  that

connects  human to computer  in teract ion and concerns of  a f fect ive

comput ing and menta l  heal th  s ince i t  is  poss ib le  for  the machine to

understand and react  to  human fee l ings in  rea l  t ime.  A deep

convolut ional  neura l  network was const ructed as par t  o f  th is  research

to d is t inguish anger ,  contempt ,  d isgust ,  fear ,  happiness,  sadness,  and

surpr ise which are the seven target  inner  fee l ings present  in  p ic tures

f rom the CK+ dataset .  Speci f ica l ly ,  the or ig ina l  and f ina l

implementat ion of  the CNN arch i tecture can be descr ibed as compr is ing

a sequence of  mul t ip le  convolut ional  layers and a sequence of  dense

layers that  are used for  h igh re l iab i l i ty  emot ion c lass predic t ions.  48 by

48 p ixe ls  were used on the t ra in  test  va l idat ion images dur ing model

t ra in ing.  Var ious forms of  dropout  regular izat ion were used in  order  to

reduce over f i t t ing and enhance model  robustness.  F1 scores,  prec is ion

and recal l  metr ics  a long wi th  other  evaluat ion metr ics  were deploy to

assess model  per formance wi th  a l l  the categor ies achiev ing a

reasonable c lass i f icat ion success rat io .  Therefore,  the CNN model  can

be regarded as a qui te  dependable too l  for  emot ion recogni t ion wi th

a lso extending to  pract ica l  FER pr imary operat ions.
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Classification Of Noise-Free And Noise-Degraded
Brain Tumour MRI Using Convolutional Neural Network

46

Lih Poh L in,  Weng Seen Yong

ABSTRACT

The ear ly  detect ion and t reatment  o f  bra in  tumours are essent ia l ,  but

d iagnosing bra in  tumours accurate ly  remains a s ign i f icant  chal lenge.

This  s tudy presented a bra in  tumour  c lass i f icat ion model  that  u t i l ized

three convolut ional  neura l  network (CNN) models ,  namely VGG-16,

SqueezeNet ,  and Incept ion-ResNet-V2,  to  c lass i fy  bra in  tumour

magnet ic  resonance images (MRI) .  The models  were evalu-ated us ing

establ ished per formance metr ics  such as prec is ion,  recal l ,  F1 score,

Mat thew’s corre la t ion coef f ic ient  (MCC),  and accuracy.  The models

were exe-cuted us ing images f rom a Kaggle dataset ,  which inc luded

three types of  bra in  tumours and one c lass of  heal thy bra in  images.

The study ident i f ied the opt imal  hyperparameters,  inc lud ing a t ra in ing

t ime of  50 epochs,  an SGD opt imizer  and a learn ing rate of  0 .001,

based on accuracy,  loss,  and other  per formance metr ics .  The VGG-16

and Incept ion-ResNet-V2 models  achieved an accuracy of  99%, whi le

SqueezeNet  achieved 97%, a longside excel lent  prec is ion,  recal l ,  F1

score,  and MCC. The study a lso evaluated the impact  o f  no ise on the

models '  per formance,  where image degradat ion in  the form of  se l f -

in t roduced noise was inc luded in  addi t ion to  the or ig ina l  MRI dataset .

The Incept ion-ResNet-V2 model  was ident i f ied as the best -per forming

model  due to  i ts  h igher  accuracy.  The appl icat ion of  a  f i l ter  to  denoise

the MRI image was a lso demonstrated in  th is  work.  In  summary,  the

study 's  f ind ings h igh l ighted the potent ia l  o f  AI -based systems to

improve medica l  d iagnost ics .
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States

48

Saidatu l  Ardeenwat ie ,  Hidayah Omar;  Raf ikha Al iana Raof ;  Mohammad

Shahr i l  Sal im;  Suhizaz Sudin

ABSTRACT

This  s tudy uses EEG to invest igate the neura l  processes behind cr i t ica l

th ink ing by compar ing bra inwave act iv i ty  in  rest ing and cr i t ica l  th ink ing

states.  I t  a ims to  ident i fy  EEG pat terns,  especia l ly  in  the a lpha,  beta,

and gamma bands,  that  corre la te wi th  cr i t ica l  th ink ing abi l i t ies .  A to ta l

o f  10 heal thy subjects ,  male and female,  between 20 to  27 years o ld

par t ic ipated in  th is  s tudy.  The four  act iv i t ies  the subjects  completed are

as fo l lows:  a  rest  task in  which they must  c lose the i r  eyes and move

very l i t t le ;  three tasks (Sets  A,  B,  and C)  consis t ing of  ten bra in  teaser

quest ions each.  The 14-channel  mobi le  EEG device,  EMOTIV EPOC+,

was used to  gather  EEG data.  In  the preprocess ing s tage,  EEG data

were f i l tered us ing a But terwor th bandpass f i l ter .  The feature ext ract ion

stage involved us ing s ignal  process ing too ls ,  Power Spectra l  Densi ty

(PSD) Welch and Burg methods for  l inear  methods,  and Convolut ion

Operat ion for  non- l inear  methods to  obta in  maximum, min imum, mean,

median,  mode,  s tandard dev iat ion,  and var iance as s tat is t ica l  features.

F ina l ly ,  in  the c lass i f icat ion s tage,  the data were c lass i f ied by apply ing

Decis ion Tree (DT),  K-Nearest  Neighbor  (KNN),  and Mul t i -Layer

Perceptron (MLP).  The resul ts  show that  the best  c lass i f icat ion

accuracy across a l l  bra in  lobes,  especia l ly  for  beta and gamma s ignals ,

is  obta ined when Welch is  used for  feature ext ract ion in  conjunct ion

wi th  three s tat is t ica l  character is t ics  and KNN as a c lass i f ier .  Notably ,

the gamma s ignals  f rom the f ronta l  lobe shows the best  accuracy,  wi th

a va lue of  89.7%. This  ind icates that  the f ronta l  lobe is  the most

ef fect ive reg ion for  cr i t ica l  th ink ing act iv i t ies .
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ABSTRACT

Color  normal izat ion is  a  cruc ia l  pre-process ing method used in

h is topatholog ica l  image analys is .  The object ive of  th is  method is  to

reduce the co lor  var ia t ions caused by s ta in ing procedures,  which can

af fect  the per formance of  automated image analys is  a lgor i thms.  These

color  var ia t ions may occur  f rom the inconsis tency in  protocols  across

laborator ies dur ing s l ide preparat ion.  Besides,  d i f ferences in  the type

and ca l ibrat ion of  microscopes and cameras may cause d iscrepancies

in  image co lor .  Inconsis tent  image acquis i t ion set t ings,  such as

exposure t ime,  whi te  ba lance,  and contrast  ad justments,  can a lso lead

to var ia t ions in  co lor  representat ion.  This  paper  prov ides a comparat ive

analys is  o f  three convent ional  co lor  normal izat ion methods:  Reinhard,

Macenko,  and Vahadane.  Reinhard approach uses mean and s tandard

deviat ion normal izat ion in  the LAB color  space to  create a target  image

wi th the same color  d is t r ibut ion as the reference image.  Macenko uses

SVD to separate s ta in  vectors  and then pro jects  the p ic ture onto a

reference d is t r ibut ion to  fur ther  normal ize i t .  Vahadane approach

combines non-negat ive matr ix  factor izat ion wi th  sparse s ta in  separat ion

for  more robust  and accurate s ta in  normal izat ion.  The current  s tudy

evaluates these methods based on f ive quant i ta t ive measurements

which compr ises of  s t ructura l  s imi lar i ty  index (SSIM),  mean squared

error  (MSE),  image ent ropy,  corre la t ion coef f ic ient ,  and peak s ignal - to-

noise rat io  (PSNR).  Our  f ind ings ind icate that  a l though Reinhard is  the

oldest  co lor  normal izat ion method,  i t  s t i l l  prov ides the best  resul t

compared to  other  methods to  normal ize leukemia b lood s l ide image.
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Haniza Yazid,  Chun Wai  Chin,  Hoi  Leong Lee

ABSTRACT

Medica l  image analys is  serves as a too l  to  ass is t  c l in ic ians in

d iagnosing d iseases rather  than rep lac ing them. Whi le  many imaging

modal i t ies ,  such as mammography,  MRI,  and CT,  have been ut i l ized in

cancer  d iagnosis ,  h is topatholog ica l  analys is  remains the gold s tandard

for  cancer  detect ion.  However ,  the accuracy of  cancer  d iagnosis

heavi ly  depends on the patholog is t 's  exper ience,  making the resul ts

potent ia l ly  subject ive and prone to  er rors .  This  h igh l ights  the need for

developing ass is t ive too ls .  Segmentat ion p lays a p ivota l  ro le  in  medica l

image process ing,  par t icu lar ly  in  h is to log ica l  analys is ,  as i r regular

changes in  ce l l  s t ructures are of ten ind icat ive of  d isease.  Over  the

years,  numerous segmentat ion approaches have been developed to

ident i fy  ce l l  s t ructures,  speci f ica l ly  nuc le i .  Many of  these approaches

employ deep learn ing-based methods.  However ,  a  t rade-of f  ex is ts

among computat ional  complex i ty ,  process ing t ime,  cost ,  and accuracy

when compar ing deep learn ing-based segmentat ion methods wi th

convent ional  approaches,  such as threshold ing.  The paper  d iscusses

the current  deep learn ing-based segmentat ion methods and the i r

evaluat ion resul ts  for  h is topatholog ica l  images used in  cancer  detect ion

and evaluates the i r  respect ive advantages and d isadvantages.  F ina l ly ,

the paper  ident i f ies  ex is t ing gaps in  the f ie ld  and prov ides suggest ions

for  fu ture improvements.
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 S in Chee L im

ABSTRACT

Smoking poses s ign i f icant  heal th  r isks and is  s t rongly  associated wi th

addic t ion and re lapse due to  impai red response inh ib i t ion.  Mindfu lness

medi ta t ion has shown promise in  mi t igat ing smoking urges,  yet  the under ly ing

neura l  mechanisms remain poor ly  understood.  This  s tudy invest igates the

ef fects  of  mindfu lness medi ta t ion on smokers us ing e lect roencephalography

(EEG),  a  non- invas ive too l  for  analyz ing bra in  act iv i ty .  EEG data were

col lected f rom 10 male smokers us ing a 32-e lect rode system wi th  a sampl ing

f requency of  1024 Hz.  Par t ic ipants  absta ined f rom smoking,  caf fe ine,  and

medicat ions for  f ive hours before the exper iment  to  min imize external

in f luences.  Preprocess ing involved noise reduct ion us ing a But terwor th 4th-

order  bandpass f i l ter ,  iso la t ing f ive f requency bands:  de l ta  (0–4 Hz) ,  theta (4–

8 Hz) ,  a lpha (8–16 Hz) ,  beta (16–32 Hz) ,  and gamma (32–64 Hz) .  Empir ica l

Mode Decomposi t ion (EMD) was employed to  ext ract  key features—mean,

kur tos is ,  skewness,  and ent ropy—from the f i rs t  two In t r ins ic  Mode Funct ions

( IMFs) ,  which capture s ign i f icant  non- l inear  and non-stat ionary neura l

pat terns.  Feature se lect ion us ing the Chi -Square test  ident i f ied 20 cr i t ica l

features,  pr imar i ly  f rom del ta  and theta bands,  associated wi th  emot ional

regulat ion and cogni t ive contro l .  C lass i f icat ion models ,  inc lud ing Suppor t

Vector  Machine (SVM) and Ensemble methods,  achieved the h ighest  t ra in ing

accuracy of  80% and a test ing accuracy of  77.8%, ef fect ive ly  d is t inguish ing

between h igh and low smoking urges.  Post -medi ta t ion EEG analys is  revealed

increased del ta  and theta act iv i ty ,  reduced beta act iv i ty ,  and behaviora l

improvements such as enhanced re laxat ion,  reduced st ress,  and improved

logica l  reasoning among par t ic ipants .  These f ind ings underscore the potent ia l

o f  EEG-based analyses in  understanding the neurobio log ica l  impact  o f

mindfu lness on smoking behavior .  Future research should inc lude larger

sample s izes,  longer  medi ta t ion durat ions,  and addi t ional  c lass i f iers  to

enhance predic t ive accuracy and deepen ins ights  in to  mindfu lness as an

intervent ion for  smoking cessat ion.
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The organiz ing commit tee of  the In ternat ional  Symposium of  Medica l

Engineer ing Research 2024 ( ISoMER 2024)  extends i ts  deepest  grat i tude to

a l l  ind iv iduals  and organizat ions that  have contr ibuted to  the success of  th is

event .  We are thankfu l  to  Univers i t i  Malays ia Per l is  (UniMAP) for  unwaver ing

suppor t  and commitment  to  advancing the f ie ld  of  b iomedica l  e lect ron ic

engineer ing development .

We express our  s incere apprec iat ion to  the d is t inguished speakers,

researchers,  and indust ry  exper ts  for  shar ing the i r  inva luable ins ights  and

exper t ise.  Your  par t ic ipat ion has enr iched the symposium and sparked

meaningfu l  d iscuss ions that  wi l l  insp i re  fu ture advancements in  b iomedica l

innovat ion.

We are gratefu l  to  the main sponsor ,  Koperas i  Komuni t i  Kepulauan Tuba &

Selat  Berhad and Gramp's  As ia for  the i r  generous suppor t ,  which has made

th is  event  poss ib le .  Your  be l ie f  in  our  miss ion to  promote susta inable and

eth ica l  pract ices in  the b iomedica l  indust ry  is  great ly  va lued.  A specia l  thank

you goes to  the dedicated organiz ing team, vo lunteers,  and technica l  s ta f f

for  the i r  hard work and coord inat ion,  ensur ing a seamless and engaging

v i r tua l  exper ience for  a l l  par t ic ipants .  Your  ef for t ,  c reat iv i ty ,  and dedicat ion

have been the backbone of  th is  symposium.

Last ly ,  we thank a l l  the at tendees f rom across the g lobe for  jo in ing us and

contr ibut ing to  th is  event .  Your  engagement ,  ideas,  and enthus iasm are what

make ISOMER 2024 a p la t form for  impact fu l  change and innovat ion.  Wi th

your  cont inued suppor t  and co l laborat ion,  we look forward to  creat ing more

oppor tun i t ies for  growth and innovat ion in  the years to  come.

Thank you for  be ing a par t  o f  ISOMER 2024.
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THANK YOU!!
See you again next time 
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