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Preface

The International Conference on Innovative Technology, Engineering and Sciences
2020 (iCITES 2020), is the second edition of the conference series organized by
Universiti Malaysia Pahang through its Alumni Society in an effort to promote key
innovation in the following overarching themes and individual symposia, i.e. green
and frontier materials, innovative robotics and automation, renewable and green
energy, sustainable manufacturing as well as data analytics. The conference is
aimed at building a platform that allows relevant stakeholders to share and discuss
their latest researches, ideas and survey reports from theoretical to practical
standpoint of the aforementioned fields.

ICITES2020 received more than 170 submissions. All submissions were
reviewed in a single-blind manner, and the best 40 papers recommended by the
reviewers are published in this volume. The editors would like to thank all the
authors who submitted their papers as the papers are of good quality and repre-
sented good progress in industrial and robotic vision, motion control, autonomous
mobile robots, intelligent sensors and actuators, multi-sensor fusion, deep learning
and approaches and data processing.

The editors also would like to thank Assoc. Prof. Han-Lim Choi, Jamie Steel,
Dr. Rabiu Muazu Musa, Dr. Miles Stopher, Assoc. Prof. Dr. Kazem Reza
Kashyzadeh, Jee Kwan Ng for delivering their keynote speeches at the conference.
They had to bring a new perspective on cutting-edge issues especially in the fields
of robotics, automation and data analytics.

The editors hope that readers find this volume informative. We thank Springer
for undertaking the publication of this volume. We also would like to thank the
conference organization staff and the members of the international program
committees for their hard work.

v



Contents

Multilanguage Speech-Based Gender Classification Using
Time-Frequency Features and SVM Classifier . . . . . . . . . . . . . . . . . . . . 1
Taiba Majid Wani, Teddy Surya Gunawan, Hasmah Mansor,
Syed Asif Ahmad Qadri, Ali Sophian, Eliathamby Ambikairajah,
and Eko Ihsanto

Affective Computing for Visual Emotion Recognition Using
Convolutional Neural Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
Arselan Ashraf, Teddy Surya Gunawan, Farah Diyana Abdul Rahman,
Ali Sophian, Eliathamby Ambikairajah, Eko Ihsanto, and Mira Kartiwi

Speech Emotion Recognition Using Deep Neural Networks
on Multilingual Databases . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
Syed Asif Ahmad Qadri, Teddy Surya Gunawan, Taiba Majid Wani,
Eliathamby Ambikairajah, Mira Kartiwi, and Eko Ihsanto

Prototype Development of Graphical Pattern Security System
on Raspberry Pi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
Teddy Surya Gunawan, Fatin Nabilah Nasir, Mira Kartiwi,
and Nanang Ismail

Development of Automatic Obscene Images Filtering Using Deep
Learning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39
Abdelrahman Mohamed Awad, Teddy Surya Gunawan,
Mohamed Hadi Habaebi, and Nanang Ismail

Development of Colorization of Grayscale Images Using CNN-SVM . . . 50
Abdallah Abualola, Teddy Surya Gunawan, Mira Kartiwi,
Eliathamby Ambikairajah, and Mohamed Hadi Habaebi

Numerical Assessment of the Effects of Rooftop PVs on Ambient
Air Temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59
Asmaa Zaz, Mohammed Ouassaid, and Mohammed Bakkali

vii



Sliding Mode Control of Onboard Energy Storage System for Railway
Braking Energy Recovery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69
Sadiq Eziani and Mohammed Ouassaid

Design of Inductor-Capacitor Circuits for Wireless Power Transfer
for Biomedical Applications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81
Josephine Gloria Ling Ling Goh, Marwan Nafea,
and Mohamed Sultan Mohamed Ali

Perceived Risk and Benefits of Online Health Information Among
Parents in Malaysia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91
Mira Kartiwi, Teddy Surya Gunawan, and Jamalludin Ab Rahman

Wearable Textile Antenna Using Thermal-Print of Clothes Iron
for the Indoor Wireless Remote Monitoring . . . . . . . . . . . . . . . . . . . . . . 98
Kishen Pulanthran, Keerrthenan Yoorththeran,
and Noorlindawaty Md. Jizat

Smart Calling Doorbell Using GSM Module . . . . . . . . . . . . . . . . . . . . . 108
N. Y. N. Shahrom and Nor Azlinah Md Lazam

Development of Smart Home Door Lock System . . . . . . . . . . . . . . . . . . 118
Hazeem Ahmad Taslim, Nor Azlinah Md Lazam,
and Nor Akmar Mohd Yahya

Development of Microwave Antenna for Cancer Treatment . . . . . . . . . 127
Nurfarhana Mustafa, Nur Hazimah Syazana Abdul Razak,
Nurhafizah Abu Talip Yusof, and Mohamad Shaiful Abdul Karim

Review on Motor Imagery Based EEG Signal Classification for BCI
Using Deep Learning Techniques . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 137
K. Venu and P. Natesan

Deep Learning Techniques for Breast Cancer Diagnosis:
A Systematic Review . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155
B. Krishnakumar and K. Kousalya

Hybridized Metaheuristic Search Algorithm with Modified
Initialization Scheme for Global Optimization . . . . . . . . . . . . . . . . . . . . 172
Zhi Chuan Choi, Koon Meng Ang, Wei Hong Lim, Sew Sun Tiang,
Chun Kit Ang, Mahmud Iwan Solihin, Mohd Rizon Mohamed Juhari,
and Cher En Chow

A Multi-stage SVM Based Diagnosis Technique for Photovoltaic
PV Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 183
Yassine Chouay and Mohammed Ouassaid

viii Contents



A Framework of IoT-Enabled Vehicular Noise Intensity Monitoring
System for Smart City . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 194
Md. Abdur Rahim, M. M. Rahman, Md Arafatur Rahman,
Abu Jafar Md Muzahid, and Syafiq Fauzi Kamarulzaman

16 nm FinFET Based Radiation Hardened Standard Cell Library
Analysis Using Visual TCAD Tool . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 206
Jessy Grace, Sphoorthy Bhushan, Chinnam S. V. Maruthi Rao,
and Ameet Chavan

Vehicles Trajectories Analysis Using Piecewise-Segment Dynamic
Time Warping (PSDTW) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 214
Muhammad Syarafi Mahmood, Uswah Khairuddin,
and Anis Salwa Mohd Khairuddin

Real-Time KenalKayu System with YOLOv3 . . . . . . . . . . . . . . . . . . . . . 224
Nenny Ruthfalydia Rosli, Uswah Khairuddin, Muhammad Faris Nor Fathi,
Anis Salwa Mohd Khairuddin, and Azlin Ahmad

Scalp Massage Therapy According to Symptoms Based on Vietnamese
Traditional Medicine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 233
Nguyen Dao Xuan Hai and Nguyen Truong Thinh

Adsorption and Artificial Neural Network Modelling of Metolachlor
Removal by MIL-53(Al) Metal-Organic Framework . . . . . . . . . . . . . . . 245
Hamza Ahmad Isiyaka, Anita Ramli, Khairulazhar Jumbri,
Nonni Soraya Sambudi, Zakariyya Uba Zango, and Bahruddin Saad

A Review of Digital Watermarking Techniques, Characteristics
and Attacks in Text Documents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 256
Nur Alya Afikah Usop and Syifak Izhar Hisham

Auditory Evoked Potential (AEP) Based Brain-Computer Interface
(BCI) Technology: A Short Review . . . . . . . . . . . . . . . . . . . . . . . . . . . . 272
Md Nahidul Islam, Norizam Sulaiman, Bifta Sama Bari, Mamunur Rashid,
and Mahfuzah Mustafa

Rotated TOR-5P Laplacian Iteration Path Navigation for Obstacle
Avoidance in Stationary Indoor Simulation . . . . . . . . . . . . . . . . . . . . . . 285
A’qilah Ahmad Dahalan and Azali Saudi

Healthy Diet Food Decision Using Rough-Chi-Squared Goodness . . . . . 296
Riswan Efendi, Dadang S. S. Sahid, Emansa H. Putra, Mustafa M. Deris,
Nurul G. Annisa, Karina, and Indah M. Sari

Effect of Moisture Content on Crack Formation During Reflow
Soldering of Ball Grid Array (BGA) Component . . . . . . . . . . . . . . . . . . 309
Syed Mohamad Mardzukey Syed Mohamed Zain, Fakhrozi Che Ani,
Mohamad Riduwan Ramli, Azman Jalar, and Maria Abu Bakar

Contents ix



Objective Tool for Chili Grading Using Convolutional Neural
Network and Color Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 315
Yap Soon Hing, Wong Yee Wan, and Hermawan Nugroho

Person Identification System for UAV . . . . . . . . . . . . . . . . . . . . . . . . . . 325
Bonnie Lu Sing Chen, Dik Son Cheah, Kok Wei Chan,
and Hermawan Nugroho

Artificial Neural Network Modelling for Slow Pyrolysis Process
of Biochar from Banana Peels and Its Effect on O/C Ratio . . . . . . . . . . 336
Neoh Jia Hsiang, Anurita Selvarajoo, and Senthil Kumar Arumugasamy

Effect of Potting Encapsulation on Crack Formation and Propagation
in Electronic Package . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 351
Azman Jalar, Syed Mohamad Mardzukey Syed Mohamed Zain,
Fakhrozi Che Ani, Mohamad Riduwan Ramli, and Maria Abu Bakar

Novel Approach of Class Incremental Learning on Internet of Things
(IoT) Framework . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 358
Swaraj Dube, Yee Wan Wong, Jeen Ghee Khor, and Hermawan Nugroho

The Development of Monitoring Germination Through IoT
Automated System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 368
Suhaimi Puteh, Nurul Fadhilah Mohamed Rodzali, Nur Ameerah Hakimi,
Nik Nurin Qistina Saiful Johar, Amirul Asyraf Abdul Manan,
Nur Fatin Farisha Abdullah, and Mohd Azraai Mohd Razman

The Diagnosis of COVID-19 Through X-Ray Images via Transfer
Learning Pipeline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 378
Amiir Haamzah Mohamed Ismail, Muhammad Amirul Abdullah,
Ismail Mohd Khairuddin, Wan Hasbullah Mohd Isa,
Mohd Azraai Mohd Razman, Jessnor Arif Mat Jizat,
and Anwar P. P. Abdul Majeed

Development of Skill Performance Test for Talent Identification
in Amateur Skateboarding Sport . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 385
Aina Munirah Ab Rasid, Noor Aishah Kamarudin,
Muhammad Amirul Abdullah, Muhammad Ar Rahim Ibrahim,
Muhammad Nur Aiman Bin Shapiee, Mohd Azraai Mohd Razman,
Anwar P. P. Abdul Majeed, Mohamad Razali Abdullah,
and Rabiu Muazu Musa

The Diagnosis of Diabetic Retinopathy: A Transfer Learning
with Support Vector Machine Approach . . . . . . . . . . . . . . . . . . . . . . . . 391
Farhan Nabil Mohd Noor, Wan Hasbullah Mohd Isa,
Ismail Mohd Khairuddin, Mohd Azraai Mohd Razman,
Jessnor Arif Mat Jizat, Ahmad Fakhri Ab. Nasir, Rabiu Muazu Musa,
and Anwar P. P. Abdul Majeed

x Contents



Gearbox Fault Diagnostics: An Examination on the Efficacy
of Different Feature Extraction Techniques . . . . . . . . . . . . . . . . . . . . . . 399
Md Jahid Hasan, Mamunur Rashid, Ahmad Fakhri Ab. Nasir,
Muhammad Amirul Abdullah, Mohd Azraai Mohd Razman,
Rabiu Muazu Musa, and Anwar P. P. Abdul Majeed

Minimizing Normal Vehicle Forces Effect During Cornering of a Two
In-Wheel Vehicle Through the Identification of Optimum Speed via
Particle Swarm Optimization (PSO) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 407
Nurul Afiqah Zainal, Kamil Zakwan Mohd Azmi,
Muhammad Aizzat Zakaria, and Anwar P. P. Abdul Majeed

Author Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 413

Contents xi



Editor Biographies

Dipl. Ing. (FH) Jessnor Arif Mat Jizat is a researcher at Innovative
Manufacturing, Mechatronics & Sports Laboratory, Faculty of Manufacturing and
Mechatronic Engineering Technology in Universiti Malaysia Pahang (UMP). He
completed his master’s degree at UMP and diploma (FH) at Hochschule Karlsruhe,
Germany. His research interest includes machine learning, robotics, robotic vision
and sports engineering.

Ismail Mohd Khairuddin is a lecturer at Universiti Malaysia Pahang. He received
his bachelor’s degree in Mechatronics Engineering from Universiti Teknikal
Malaysia Melaka (UTeM) in 2010 and was awarded a master’s degree in
Mechatronics and Automatic Control from Universiti Teknologi Malaysia in 2012.
His research interests include rehabilitation robotics, mechanical and mechatronics
design, mechanisms, control and automation, bio-signal processing as well as
machine learning.

Dr. Mohd Azraai Mohd Razman is a senior lecturer at Universiti Malaysia
Pahang. He graduated from the University of Sheffield, UK, before he obtained his
M.Eng. and Ph.D. from Universiti Malaysia Pahang (UMP) in Mechatronics
Engineering. His research interest includes optimization techniques, control sys-
tems, signal processing, instrumentation in aquaculture, sports engineering as well
as machine learning.

Ahmad Fakhri bin Ab. Nasir is a senior lecturer at Universiti Malaysia Pahang
(UMP). He received his bachelor’s degree in Information Technology from
Universiti Malaya and a master’s degree in Manufacturing Engineering from
Universiti Malaysia Pahang. He pursued his Ph.D. at the Universiti Sultan Zainal
Abidin. He has published several articles and actively doing research related to
computer vision, pattern recognition, image processing, machine learning as well as
parallel computing.

xiii



Mohamad Shaiful Abdul Karim received his B.Eng. (Electrical and Electronics),
M. Eng. (Advanced Science and Engineering) degree and D. Eng. (Advanced
Electrical, Electronic and Computer Systems) from Ritsumeikan University, Japan,
in 2011, 2013 and 2016, respectively. In 2016, he joined Universiti Malaysia
Pahang as a senior lecturer at College of Engineering. He is currently engaged in
the research of microwave engineering, communication and biomedical medical
devices.

Abdul Aziz bin Jaafar is an associate professor and researcher at the Faculty of
Manufacturing and Mechatronic Engineering Technology, Universiti Malaysia
Pahang. He received B.Eng (Mechanical/System) from Universiti Putra Malaysia
and Ph.D. (Mechanical Engineering) from University of Bath, UK. His research
interest is mainly on fluid flow and heat transfer, applications of light thin material
on emergency and recreational shelters subjected to dynamic loading.

Dr. Wei Hong Lim is currently an assistant professor and a researcher at UCSI
University. He obtained his B.Eng. (Hons) Mechatronic Engineering and Ph.D. in
Computational Intelligence from Universiti Sains Malaysia, Penang, Malaysia. He
was attached to the Intelligent Control Laboratory in National Taipei University of
Technology, Taiwan, as the postdoctoral researcher from 2015 to 2017 and as the
visiting researcher in 2019.

Anwar P. P. Abdul Majeed graduated with a first-class honours bachelor’s degree
from Universiti Teknologi MARA (UiTM), Malaysia. He obtained his master’s
degree Imperial College London, UK, before receiving his Ph.D. from Universiti
Malaysia Pahang (UMP). He is a chartered engineer (C.Eng.) at the Institution of
Mechanical Engineering (IMechE), UK.

Pengcheng Liu received the B.Eng. degree in measurement and control, the M.Sc.
degree in control theory and control engineering from the Zhongyuan University of
Technology, China, and the Ph.D. degree in robotics and control from
Bournemouth University, UK. He is currently a lecturer (Tenured Assistant
Professor) at the Department of Computer Science, University of York, UK. . He is
an associate editor of IEEE Access, and he received the Global Peer Review
Awards from Web of Science in 2019 and the Outstanding Contribution Awards
from Elsevier in 2017.

Prof. Hyun Myung received the B.S., M.S. and PhD degrees in electrical engi-
neering from the Korea Advanced Institute of Science and Technology (KAIST),
Daejeon, Korea. Since 2008, he has been a professor at the Department of Civil and
Environmental Engineering, KAIST, and he is the head of the KAIST Robotics
Program. From 2019, he is a professor at the School of Electrical Engineering. He
led the development of the world-first robots such as jellyfish removal robot
(JEROS) and CAROS (wall-climbing drones).

xiv Editor Biographies



Han-Lim Choi received his M.S. in Aerospace Engineering from the Korea
Advanced Institute of Science and Technology (KAIST), Daejeon, Korea, in 2020.
He then pursued his PhD in Aeronautics and Astronautics, Massachusetts Institute
of Technology (MIT), USA. He is currently serving as an associate professor at the
Department of Aerospace Engineering, KAIST, Daejeon. His research interest
includes information-theoretic decision-making for cyber-physical systems, plan-
ning and control for multi-agent systems, air and space vehicle guidance and
control as well as environmental sensing systems.

Dr. Gian Antonio Susto received the M.S. degree in control systems engineering
and the Ph.D. degree in information engineering from the University of Padova,
Italy, in 2009 and 2013, respectively. He is currently an assistant professor at the
University of Padova and a chief data scientist and founder at Statwolf Limited,
Dublin, Ireland. His research interests include manufacturing data analytics,
machine learning, gesture recognition and partial differential equations control.

Editor Biographies xv


	Preface
	Contents
	Editor Biographies

