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Preface

The Innovative Manufacturing, Mechatronics and Materials Forum 2020 (iM3F
2020) is the first edition of the forum organised by the Faculty of Manufacturing
andMechatronic Engineering Technology, Universiti Malaysia Pahang (UMP). This
forum is aimed at building a platform that allows academics as well as other relevant
stakeholders within the region to share, discuss and deliberate their latest research
findings in the domain of manufacturing, mechatronics and materials, respectively.

With the latest trend in mechatronics engineering that is gearing towards Industry
4.0, iM3F provides an excellent avenue for the community to keep abreast with the
current technological advancements. This volume hosts 92 papers from the mecha-
tronics tracks of the forum. The papers published in this proceeding have been thor-
oughly reviewed by the appointed technical review committee that consists of various
experts in the field of mechatronics.

A sincere thanks to all members of the organising committee for making the
conference a success. Not forgetting our sponsors, CREST and CiscoWebex, as well
as our partners, Smart Manufacturing Research Institute, innovationlabs.my, SEAIC
and BioMeC for their kind gesture and continuous support. We also would like to
extendour appreciation to authors for contributingvaluable papers to the proceedings.
We hope this bookwill intensify the knowledge sharing among colleagues in the field
of mechatronics engineering.

Pekan, Pahang, Malaysia
August 2020

Ahmad Fakhri Ab. Nasir
Ahmad Najmuddin Ibrahim

Ismayuzri Ishak
Nafrizuan Mat Yahya

Muhammad Aizzat Zakaria
Anwar P. P. Abdul Majeed

v



Contents

Hybrid Manta Ray Foraging—Particle Swarm Algorithm
for PD Control Optimization of an Inverted Pendulum . . . . . . . . . . . . . . . 1
Mohd Falfazli Mat Jusof, Shuhairie Mohammad,
Ahmad Azwan Abd Razak, Nurul Amira Mhd Rizal,
Ahmad Nor Kasruddin Nasir, and Mohd Ashraf Ahmad

Multi-objective Particle Swarm Optimization with Alternate
Learning Strategies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
Wee Sheng Koh, Wei Hong Lim, Koon Meng Ang,
Nor Ashidi Mat Isa, Sew Sun Tiang, Chun Kit Ang,
and Mahmud Iwan Solihin

Self-directed Mobile Robot Path Finding in Static Indoor
Environment by Explicit Group Modified AOR Iteration . . . . . . . . . . . . . 27
A. A. Dahalan and A. Saudi

Position and Swing Angle Control of Nonlinear Gantry Crane
System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37
Abdulbasid Ismail Isa, Mukhtar Fatihu Hamza,
Yusuf Abdullahi Adamu, and Jamilu Kamilu Adamu

The Classification of Heartbeat PCG Signals via Transfer
Learning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49
Omair Rashed Abdulwareth Almanifi, Mohd Azraai Mohd Razman,
Rabiu Muazu Musa, Ahmad Fakhri Ab. Nasir,
Muhammad Yusri Ismail, and Anwar P. P. Abdul Majeed

The Classification of Wink-Based EEG Signals: An Evaluation
of Different Transfer Learning Models for Feature Extraction . . . . . . . . 61
Jothi Letchumy Mahendra Kumar, Mamunur Rashid,
Rabiu Muazu Musa, Mohd Azraai Mohd Razman,
Norizam Sulaiman, Rozita Jailani, and Anwar P. P. Abdul Majeed

vii



viii Contents

Development of Polymer-Based Y-Branch Symmetric Waveguide
Coupler Using Soft Lithography Technique . . . . . . . . . . . . . . . . . . . . . . . . . 71
M. S. M. Ghazali, F. R. M. Romlay, and A. A. Ehsan

Hybrid Flow Shop Scheduling with Energy Consumption
in Machine Shop Using Moth Flame Optimization . . . . . . . . . . . . . . . . . . . 77
Mohd Fadzil Faisae Ab. Rashid, Ahmad Nasser Mohd Rose,
and Nik Mohd Zuki Nik Mohamed

Sustainability of Fertigation in Agricultural Crop Production
by IoT System: A Review . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87
Nur Syahirah Mohd Sabli, Mohd Faizal Jamlos, and Fatimah Dzaharudin

DSRC Technology in Vehicle-to-Vehicle (V2V)
and Vehicle-to-Infrastructure (V2I) IoT System for Intelligent
Transportation System (ITS): A Review . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97
Aidil Redza Khan, Mohd Faizal Jamlos, Nurmadiha Osman,
Muhammad Izhar Ishak, Fatimah Dzaharudin, You Kok Yeow,
and Khairil Anuar Khairi

Real-Time and Predictive Analytics of Air Quality with IoT
System: A Review . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107
Nurmadiha Osman, Mohd Faizal Jamlos, Fatimah Dzaharudin,
Aidil Redza Khan, You Kok Yeow, and Khairil Anuar Khairi

Near-Infrared Spectroscopy for Ganoderma Boninense
Detection: An Outlook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 117
Mas Ira Syafila Mohd Hilmi Tan, Mohd Faizal Jamlos,
Ahmad Fairuz Omar, Fatimah Dzaharudin,
Mohd Azraie Mohd Azmi, Mohd Noor Ahmad,
Nur Akmal Abd. Rahman, and Khairil Anuar Khairi

Investigation of Features for Classification RFID Reading
Between Two RFID Reader in Various Support Vector Machine
Kernel Function . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127
Chun Sern Choong, Ahmad Fakhri Ab. Nasir,
Anwar P. P. Abdul Majeed, Muhammad Aizzat Zakaria,
and Mohd Azraai Mohd Razman

Modeling and Analyzing of Traveling Wave Gait of Modular
Snake Robot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141
Areej G. Abdulshaheed, Mohamed Bin Hussein,
Mohd Azuwan Mat Dzahir, and Shaharil Mad Saad

Use of Artificial Neural Network for Analyzing the Contributions
of Some Kinematic Parameters in the Polishing Process
of Porcelain Tiles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153
Ricardo Halla II, Adeilson de Oliveira Souza,
and Fábio José Pinheiro Sousa



Contents ix

Magnetorheological Damper Control for Semi-active Suspension
System Using Skyhook-Differential Evolution . . . . . . . . . . . . . . . . . . . . . . . 161
Mat Hussin Ab Talib, Mohd Ariff Durranie Muhammad Afandi,
Intan Zaurah Mat Darus, Hanim Mohd Yatim, Zainab Asus,
Ahmad Hafizal Mohd Yamin, and Muhamad Sukri Hadi

PID Controller Based on Flower Pollination Algorithm
of Flexible Beam System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 173
Ali Akhbar Mohd Fadzli, Muhamad Sukri Hadi,
Rickey Ting Pek Eek, Mat Hussin Ab. Talib, Hanim Mohd Yatim,
and Intan Zaurah Mat Darus

An Ultraviolet C Light-Emitting Robot Design for Disinfection
in the Operating Room . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 185
Nguyen Duy Minh Phan, Ngo Quoc Huy Tran, Le Anh Doan,
Duy Chung Tran, Van Sanh Huynh, Quang Truong Vo,
Duc Long Nguyen, and Qui Tra Phan

Experimental of Multi-holes Drilling Toolpath Using Particle
Swarm Optimization and CAD-CAM Software on PCB . . . . . . . . . . . . . . 197
N. W. Z. Abidin, N. Salim, Mohd Fadzil Faisae Ab. Rashid,
N. M. Z. N. Mohamed, A. N. M. Rose, and A. Mokhtar

Parameter Identification of Horizontal Flexible Plate System
Using Cuckoo Search Algorithm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 205
Nurul Nisha Mawarnie Mohd Rawi and Muhamad Sukri Hadi

Bearing Fault Detection Using Discrete Wavelet Transform
and Partitioning Around Medoids Methods . . . . . . . . . . . . . . . . . . . . . . . . . 219
Gigih Priyandoko, Diky Siswanto, Istiadi, Dedy U. Effendi,
and Eska R. Naufal

The Implementation of a Novel Augmented Reality (AR) Based
Mobile Application on Open Platform Controller for CNC
Machining Operation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 227
Anbia Adam, Yusri Yusof, Kamran Latif, Aini Zuhra Abdul Kadir,
Toong-Hai Sam, Shamy Nazrein, and Danish Ali Memon

Firefly Algorithm for Modeling of Flexible Manipulator System . . . . . . 235
Hazeem Hakeemi Baseri, Hanim Mohd Yatim,
Muhamad Sukri Hadi, Mat Hussin Ab. Talib,
and Intan Zaurah Mat Darus

Cubic Spline Interpolations in CNC Machining . . . . . . . . . . . . . . . . . . . . . 253
W. R. W. Yusoff, I. Ishak, and F. R. M. Romlay



x Contents

Modified Particle Swarm Optimization with Unique
Self-cognitive Learning for Global Optimization Problems . . . . . . . . . . . 263
Koon Meng Ang, Wei Hong Lim, Nor Ashidi Mat Isa,
Sew Sun Tiang, Chun Kit Ang, Cher En Chow, and Zhe Sheng Yeap

The Role of 3D-Technologies in Humanoid Robotics:
A Systematic Review for 3D-Printing in Modern Social Robots . . . . . . . 275
Jayesh Saini and Esyin Chew

A Survey on the Contributions of 3D Printing to Robotics
Education—A Decade Review . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 289
Adamu Yusuf Abdullahi, Mukhtar Fatihu Hamza,
and Abdulbasid Ismail Isa

H∞ Filter with Fuzzy Logic Estimation to Refrain Finite Escape
Time . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 303
Bakiss Hiyana Abu Bakar and Hamzah Ahmad

The Identification of Significant Mechanomyography
Time-Domain Features for the Classification of Knee Motion . . . . . . . . . 313
Tarek Mohamed Mahmoud Said Mohamed,
Muhammad Amirul Abdullah, Hasan Alqaraghuli,
Rabiu Muazu Musa, Ahmad Fakhri Ab. Nasir,
Mohd Azraai Mohd Razman, Mohd Yazid Bajuri,
and Anwar P. P. Abdul Majeed

Parameter Estimation of Lorenz Attractor: A Combined Deep
Neural Network and K-Means Clustering Approach . . . . . . . . . . . . . . . . . 321
Nurnajmin Qasrina Ann, Dwi Pebrianti, Mohamad Fadhil Abas,
and Luhur Bayuaji

Design and Performance Analysis of Body Worn Textile Antenna
Using 100% Polyester at 2.4 GHz for Wireless Applications . . . . . . . . . . 333
Shehab Khan Noor, Nurulazlina Ramli, Najah Najibah Zaini,
and N. H. Abd Rahman

Simulation on Circularly Polarization Cotton Textile Antenna
for Wireless Communication System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 345
Taher Khalifa, Nurulazlina Ramli, Anis Fariza Md. Pazil,
N. H. Abd Rahman, and Ahmad Jais Alias

Development of a 6-DOF 3D Printed Industrial Robot
for Teaching and Learning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 355
Adamu Yusuf Abdullahi, Hwa Jen Yap, Mukhtar Fatihu Hamza,
and Musa Mohammed Bello

Mathematical Model for Planar Reflectarray Antenna Design . . . . . . . . 369
M. Inam and M. Y. Ismial



Contents xi

Broadband Reflectarray Antenna Based on Highly Conductive
Graphene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 381
M. Y. Ismial and M. Inam

Stability Derivative Identification Using Adaptive Robust
Extended Kalman Filter for Multirotor Unmanned Aerial
Vehicle (M-UAV) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 391
Danial Rosli, Erwin Sulaeman, Ari Legowo,
and Alia Farhana Abdul Ghaffar

A Novel BiGRUBiLSTM Model for Multilevel Sentiment
Analysis Using Deep Neural Network with BiGRU-BiLSTM . . . . . . . . . . 403
Md. Shofiqul Islam and Ngahzaifa Ab Ghani

A Comparative Study on Nonlinear Control of Induced
Sit-to-Stand in Paraplegia with Human Mass Variation . . . . . . . . . . . . . . 415
Mohammed Ahmed, M. S. Huq, B. S. K. K. Ibrahim,
Nura Musa Tahir, Zainab Ahmed, and Garba Elhassan

The Study of Time Domain Features of EMG Signals
for Detecting Driver’s Drowsiness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427
Faradila Naim, Mahfuzah Mustafa, Norizam Sulaiman,
and Noor Aisyah Ab Rahman

The Classification of Skateboarding Tricks by Means
of the Integration of Transfer Learning Models and K-Nearest
Neighbors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 439
Muhammad Nur Aiman Shapiee, Muhammad Ar Rahim Ibrahim,
Mohd Azraai Mohd Razman, Muhammad Amirul Abdullah,
Rabiu Muazu Musa, Noor Azuan Abu Osman,
and Anwar P. P. Abdul Majeed

An Improved Grey Wolf Optimizer with Hyperbolic Tangent
Updating Mechanism for Solving Optimization Problems . . . . . . . . . . . . 451
Mohd Zaidi Mohd Tumari, Mohd Ashraf Ahmad, and Mohd Helmi Suid

Non-dominated Sorting Manta Ray Foraging Algorithm
with an Application to Optimize PD Control . . . . . . . . . . . . . . . . . . . . . . . . 463
Ahmad Azwan Abdul Razak, Ahmad Nor Kasruddin Nasir,
Nor Maniha Abdul Ghani, Shuhairie Mohammad,
Mohd Falfazli Mat Jusof, and Nurul Amira Mhd Rizal

Review on Effects of Adverse Sonic Environment in Hospital
and Control Solutions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 475
Khin Fai Chen



xii Contents

Evaluation of the Convolutional Neural Network’s Performance
in Classifying Steel Strip’s Surface Defects . . . . . . . . . . . . . . . . . . . . . . . . . . 485
Tan Kai Wen, Nur Safwati Mohd Nor, Teoh Wen Kang,
Nor Akmal Fadil, Intan Zaurah Mat Darus,
Ahmad Hafizal Mohd Yamin, and Fazila Mohd Zawawi

Investigation of Time-Domain and Frequency-Domain Based
Features to Classify the EEG Auditory Evoked Potentials
(AEPs) Responses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 497
Md. Nahidul Islam, Norizam Sulaiman, Mamunur Rashid,
Mahfuzah Mustafa, and MohdShawal Jadin

Suppression of Tremors in Parkinson’s Patients Using
a Dynamic Vibration Absorber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 509
Naheed Rihan, Asan G. A. Muthalif, Thaer M. I. Syam,
and N. H. Diyana Nordin

Design of Condition Monitoring System on Stairlift Based
on Internet of Things (IoT) for Physical Data Acquisition Using
Multi Sensors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 517
Rohmat Setiawan, Danardono A. Sumarsono, and Wahyu Sulistiyo

Non-vibrate Palm Oil Tree Harvesting Cutter Using DC Motor . . . . . . . 529
Zamzuri Hamedon, Ammar Zakwan Abdullah, Ismayuzri Ishak,
and Hasnulhadi Jaafar

Feasibility Study of CO, CO2, NO2, and O2 Sensors
for Hazardous Gas Detection System in Vehicle Cabin . . . . . . . . . . . . . . . 537
Cheow Shek Choon and Ismayuzri Bin Ishak

Impact Analysis of Harassment Against Women in Bangladesh
Using Machine Learning Approaches . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 549
Busrat Jahan, Bahar Uddin Mahmud, Abdullah Al Mamun,
Md. Mujibur Rahman Majumder, and Mahbubul Alam

Fuzzy Logic Controller Optimized by MABSA for DC Servo
Motor on Physical Experiment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 561
Nurainaa Elias and Nafrizuan Mat Yahya

Effect of Different Signal Weighting Function of Magnetic Field
Using KNN for Indoor Localization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 571
Caceja Elyca Anak Bundak, Mohd Amiruddin Abd Rahman,
Muhammad Khalis Abd Karim, and Nurul Huda Osman

The Classification of Electrooculogram (EOG) Through
the Application of Linear Discriminant Analysis (LDA)
of Selected Time-Domain Signals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 583
Farhan Anis Azhar, Mahfuzah Mustafa, Norizam Sulaiman,
Mamunur Rashid, Bifta Sama Bari, Md Nahidul Islam,
Md Jahid Hasan, and Nur Fahriza Mohd Ali



Contents xiii

Experimental Study of the Effect of Vehicle Velocity on the Ride
Comfort of a Car on a Road with Different Types of Roughness . . . . . . . 593
Kazem Reza Kashyzadeh and Nima Amiri

Performance Evaluation of BPSO & PCA as Feature Reduction
Techniques for Bearing Fault Diagnosis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 605
Atik Faysal, Ngui Wai Keng, and M. H. Lim

A Study on Different Techniques in ALPR System: The Systems
Performance Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617
Gan Vi Vi and Ahmad Afif bin Mohd Faudzi

Disturbance Rejection Performance Evaluation of GA
Optimized PI Controller for Brushed DC Motor for Cart
Follower Application . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 629
A. A. M. Zahir, S. S. N. Alhady, W. A. F. W. Othman,
A. A. A. Wahab, and M. F. Ahmad

Localised Muscle Contraction Predictor for Steering Wheel
Operation in Simulated Condition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 647
Nor Kamaliana Khamis, Dieter Schramm, Mohd Anas Mohd Sabri,
and Muhamad Syukri Abdul Khalid

Experimental of CVT Ratio Control Using Single Actuator
Double Acting Electro-mechanical Continuously Variable
Transmission . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 659
Nur Rashid Mat Nuri, Khisbullah Hudha,
and Muhammad Luqman Hakim Abd Rahman

A Summarization of Image and Video Databases for Emotion
Recognition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 669
Arselan Ashraf, Teddy Surya Gunawan,
Farah Diyana Abdul Rahman, and Mira Kartiwi

Speech Emotion Recognition Using Feature Fusion of TEO
and MFCC on Multilingual Databases . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 681
Syed Asif Ahmad Qadri, Teddy Surya Gunawan, Mira Kartiwi,
Hasmah Mansor, and Taiba Majid Wani

Normal Forces Effects of a Two In-Wheel Electric Vehicle
Towards the Human Body . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 693
Nurul Afiqah Zainal, Muhammad Aizzat Zakaria, K. Baarath,
Anwar P. P. Abdul Majeed, Ahmad Fakhri Ab. Nasir,
and Georgios Papaioannou

On the Effect of Feature Compression on Speech Emotion
Recognition Across Multiple Languages . . . . . . . . . . . . . . . . . . . . . . . . . . . . 703
Muhammad Fahreza Alghifari, Teddy Surya Gunawan,
Nik Nur Wahidah Nik Hashim, Mimi Aminah binti Wan Nordin,
and Mira Kartiwi



xiv Contents

Real-Time Power Quality Disturbance Classification Using
Convolutional Neural Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 715
Budi Yanto Husodo, Kalamullah Ramli, Eko Ihsanto,
and Teddy Surya Gunawan

Power Quality Disturbance Classification Using Deep BiLSTM
Architectures with Exponentially Decayed Number of Nodes
in the Hidden Layers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 725
Teddy Surya Gunawan, Budi Yanto Husodo, Eko Ihsanto,
and Kalamullah Ramli

Machine Vision and Convolutional Neural Networks for Tool
Wear Identification and Classification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 737
Tiyamike Banda, Bryan Yeoh Wei Jie, Ali Akhavan Farid,
and Chin Seong Lim

TOM: The Assistant Robotic Tutor of Musicianship with Sound
Peak Beat Detection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 749
Gareth Hawkins and Esyin Chew

Investigation on Accuracy of Sensors in Sensor Fusion
for Object Detection of Autonomous Vehicle Based on 2D Lidar
and Ultrasonic Sensor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 761
Mohammad Hazrul Ashraf Bin Rosdi
and Ahmad Shahrizan Abdul Ghani

Decision Support System on Determination of Contraception
Tools as an Effort to Suppress the Number of Growth Ratios
in Indonesia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 771
Agus Perdana Windarto and Tutut Herawan

K-Means Algorithm with Rapidminer in Clustering School
Participation Rate in Indonesia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 779
Agus Perdana Windarto and Tutut Herawan

Investigation on Integration of Sensors and Vision-Based Vehicle
Detection System for Autonomous Vehicle . . . . . . . . . . . . . . . . . . . . . . . . . . 795
Muhammad Aizzat Iqbal Bin Abd Rashid
and Ahmad Shahrizan Abdul Ghani

Study of Linear-Correlation Based Solar Irradiance
Measurement Device Photovoltaic Application . . . . . . . . . . . . . . . . . . . . . . 805
Amirah Nurhafizah Abu Bakar, Nuratiqah Mohd Isa,
Mohamad Shaiful Abdul Karim, Ruhaizad Ishak,
Suazlan Mt Aznam, and Ahmad Syahiman Mohd Shah

3D Traffic Sign Detection Using Camera-LiDAR Projection . . . . . . . . . . 821
Wonho Song and Hyun Myung



Contents xv

Development of Physiotherapy-Treadmill (PhyMill)
as Rehabilitation Technology Tools for Kid with Cerebral Palsy . . . . . . . 829
Mohd Azrul Hisham Mohd Adib, Rabiatul Aisyah Arifin,
Mohd Hanafi Abdul Rahim, Muhammad Rais Rahim,
Muhammad Shazzuan Sharudin, Afif Awaluddin Othman,
Ahmad Hijran Nasaruddin, Afiq Ikmal Zahir, Idris Mat Sahat,
Nurul Shahida Mohd Shalahim, Narimah Daud,
and Nur Hazreen Mohd Hasni

Pediatrics Technology Applications: Enhance the Bilirubin
Jaundice (BiliDice) Device for Neonates Using Color Sensor . . . . . . . . . . 839
Mohd Azrul Hisham Mohd Adib, Mohd Hanafi Abdul Rahim,
Idris Mat Sahat, and Nur Hazreen Mohd Hasni

A Supervised Learning Neural Network Approach
for the Prediction of Supercapacitive Energy Storage Materials . . . . . . . 849
Varun Geetha Mohan, Mohamed Ariff Ameedeen, and Saiful Azad

Two-Steps Approach of Localization in Humanoid Robot Soccer
Competition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 859
Anhar Risnumawan, Miftahul Anwar, Rokhmat Febrianto,
Cipta Priambodo, Mochamad Ayuf Basthomi, Puguh Budi Wasono,
Hendhi Hermawan, and Tutut Herawan

Evaluation of the Transfer Learning Models in Wafer Defects
Classification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 873
Jessnor Arif Mat Jizat, Anwar P. P. Abdul Majeed,
Ahmad Fakhri Ab. Nasir, Zahari Taha, Edmund Yuen,
and Shi Xuen Lim

Transitioning into a Deregulated Energy Market for Sabah:
Strategies and Challenges for Generators . . . . . . . . . . . . . . . . . . . . . . . . . . . 883
Tze Wei Lim, Andrew Huey Ping Tan, Eng Hwa Yap,
Kim-Yeow Tshai, and Wei Kong

Rain Classification for Autonomous Vehicle Navigation Using
Machine Learning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 895
Abdul Haleem Habeeb Mohamed, Muhammad Aizzat Zakaria,
Mohd Azraai Mohd Razman, Anwar P. P. Abdul Majeed,
Mohamed Heerwan Bin Peeie,Choong Chun Sern, andBaarath Kunjunni

Development of an Innovative Inferior Alveolar Nerve Block
(IANB) Simulator Kit with Data Visualization and Internet
of Things (IoT) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 905
S. Z. Zainudin, M. H. M. Ramli, T. I. B. T. Jamaluddin,
and S. A. Abdullah



xvi Contents

Optimization of CNG Direct Injector Parameters Using
Model-Based Calibration Framework . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 917
Mohamad Hafidzul Rahman Alias, Mohd Fadzil Abdul Rahim,
and Rosli Abu Bakar

The Application of Modified Equipment in Retention of Motor
Task Performance Amongst Children of Low and High Working
Memory Capacity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 931
Rabiu Muazu Musa, Mohsen Afrouzeh, Pathmanathan K. Suppiah,
Anwar P. P. Abdul Majeed, Mohammad Sadegh Afroozeh,
and Mohamad Razali Abdullah

Firefly Algorithm for Functional Link Neural Network Learning . . . . . 941
Yana Mazwin Mohmad Hassim, Rozaida Ghazali, Norlida Hassan,
Nureize Arbaiy, and Aida Mustapha

Kinematic Variables Defining Performance of Basketball
Free-Throw in Novice Children: An Information Gain
and Logistic Regression Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 949
Mohsen Afrouzeh, Ferman Konukman, Rabiu Muazu Musa,
Pathmanathan K. Suppiah, Anwar P. P. Abdul Majeed,
and Mohd Azraai Mohd Razman

The Identification of Significant Time-Domain Features
for Wink-Based EEG Signals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 957
Tang Jin Cheng, Jothi Letchumy Mahendra Kumar,
Mamunur Rashid, Rabiu Muazu Musa,
Mohd Azraai Mohd Razman, Norizam Sulaiman, Rozita Jailani,
and Anwar P. P. Abdul Majeed

Hyper-Heuristic Strategy for Input-Output-Based Interaction
Testing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 967
Fakhrud Din and Kamal Z. Zamli

Forecasting Daily Travel Mode Choice of Kuantan Travellers
by Means of Machine Learning Models . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 979
Nur Fahriza Mohd Ali, Ahmad Farhan Mohd Sadullah,
Anwar P. P. Abdul Majeed, Mohd Azraai Mohd Razman,
Chun Sern Choong, and Rabiu Muazu Musa

The Classification of Hallucination: The Identification
of Significant Time-Domain EEG Signals . . . . . . . . . . . . . . . . . . . . . . . . . . . 989
Chin Hau Lim, Jothi Letchumy Mahendra Kumar,
Mamunur Rashid, Rabiu Muazu Musa,
Mohd Azraai Mohd Razman, Norizam Sulaiman, Rozita Jailani,
and Anwar P. P. Abdul Majeed



Contents xvii

The Classification of Blinking: An Evaluation of Significant
Time-Domain Features . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 999
Gavin Lim Jiann Kai, Jothi Letchumy Mahendra Kumar,
Mamunur Rashid, Rabiu Muazu Musa,
Mohd Azraai Mohd Razman, Norizam Sulaiman, Rozita Jailani,
and Anwar P. P. Abdul Majeed

The Classification of Electrooculography Signals: A Significant
Feature Identification via Mutual Information . . . . . . . . . . . . . . . . . . . . . . 1005
Phua Jia Hwa, Jothi Letchumy Mahendra Kumar, Mamunur Rashid,
Rabiu Muazu Musa, Mohd Azraai Mohd Razman,
Norizam Sulaiman, Rozita Jailani, and Anwar P. P. Abdul Majeed

The Classification of Skateboarding Tricks: A Support Vector
Machine Hyperparameter Evaluation Optimisation . . . . . . . . . . . . . . . . . 1013
Muhammad Ar Rahim Ibrahim, Muhammad Nur Aiman Shapiee,
Muhammad Amirul Abdullah, Mohd Azraai Mohd Razman,
Rabiu Muazu Musa, and Anwar P. P. Abdul Majeed


	Preface
	Contents

