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TECHNICAL PROGRAM

Time Virtual Room A Virtual Room B

Monday, November 22, 2021

09:30-10:00 | Online Registration via CISCO WEBEX

10:00-10:15 | Welcoming Remarks

KEYNOTE 1 (Professor Dr. Kan Akatsu - Yokohama National University, Japan): Integration

10:15-11:15 . . . .
0 technology of electric machines and inverter system in EV

KEYNOTE 2 (Professor Dr. Sewan Choi - Seoul National University of Science and Technology,

51215 Korea): High power density, high efficiency on-board battery chargers for electric vehicles

12:15-12:30 | Announcement of the Best Paper Award

12:00-14:30 | BREAK

14:30-16:30 | Al1: Power Electronics 1 B11: Control Systems, Robotics and Mechatronics 1
Tuesday, November 23, 2021 ‘
08:30-10:30 | A21: Power Electronics 2 B21: Electrical Machines and Drives

B22: Sensors, Actuators and Micro-Nanotechnology
10:30-12:30 | A22: Power Electronics 3 / Renewable Energy / Power Systems and Smart

Grids

12:30-14:30 | BREAK

B23: Control Systems, Robotics and Mechatronics /
14:30-16:30 | A23: Power Electronics 4 Electrical Machines and Drives / Cloud Computing,
Big Data and Software Engineering

B24: Electronic Systems on Chip and Embedded
A24: Signal and Image Processing and Control / Industrial Automation, Communication,
Computational Intelligence Networking and Informatics / Industrial Electronics
and Education

16:30-18:10




2021 IEEE Industrial Electronics and Applications Conference (IEACon 2021), 22-23 November 2021, Virtual Edition

Monday, November 22, 2021 ‘

Session : Keynote 1

Title : Integration technology of electric machines and inverter system in EV
Presenter : Professor Dr. Kan Akatsu (Yokohama National University, Japan)

Time :10:15 - 11:15

Room : Online via CISCO WEBEX

Chair : Professor Dr. Mohd Amran Mohd Radzi (Universiti Putra Malaysia, Malaysia)

SYNOPSIS

Recent EV development is requesting further high efficiency, high power density, and high torque density electric
machine. From this trend, E-Axle that integrates the electric machine, the inverter, and the reduction gear becomes
more popular. To investigate further development in the integration system in EV, I introduce multi-phase
machine and multi-phase drive technique by using SiC-MOS-FET to satisfy the fault tolerant system in EV. I
integrated this system in 16-inch in-wheel motor, the basic characteristics of the system is introduced in the speech.
Also further technique to achieve high efficiency, high torque density, and less acoustic noise will be introduced.

Session : Keynote 2

Title : High power density, high efficiency on-board battery chargers for electric vehicles
Presenter : Professor Dr. Sewan Choi (Seoul National University of Science and Technology, Korea)
Time :11:15 - 12:15

Room : Online via CISCO WEBEX

Chair : Professor Dr. Mohd Amran Mohd Radzi (Universiti Putra Malaysia, Malaysia)

SYNOPSIS

Recently, major automobile companies set ambitious EV development roadmaps, and EV chargers that are
compatible with both the single-phase and three-phase grids are gaining more attention. According to 2025 DoE
roadmap, the power density and efficiency targets for the EV on board charger are challengeable, which requires
4 kW/kg and 4.6 kW/L with efficiency of 98%. In the meanwhile, owing to lower operating cost, EVs are more
suitable for mobility-as-a-service applications such as connected-taxi and car-share. This kind of vehicles requires
operating time of 50,000 to 80,000 miles a year which is three to four times higher than that of the private passenger
vehicles, meaning that high durability is a key performance. In response to this concern, the life expectancy target
for 2025 was increased from 150,000 to 300,000 miles. In this talk, general overview of the state-of-the-art OBC
technologies along with their technical challenges and issues are discussed. A single-stage E-capless battery
charger is introduced, and recent research results on high power density, high efficiency E-capless single-stage EV
chargers will be presented.

12:15 - 12:30 : Announcement of the Best Paper Award

12:30 - 14:30 : Break
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Time  :14:30 - 16:30
Session : A11: Power Electronics 1
Room :Virtual Room A

14:30  Grid to Vehicle Wireless Power Transfer Using Single Phase Matrix Converter (SPMC)...35
Rahimi Baharom and Khairul Safuan Muhammad (Universiti Teknologi MARA, Malaysia)

14:50  Modelling Power Loss of High-Frequency Inductor Under Distorted Current Waveforms...41
Guoxing Wang (The University of Auckland, New Zealand); Dai Bui (University of Auckland, New
Zealand); Lei Zhao, Qi Zhu and Aiguo Patrick Hu (The University of Auckland, New Zealand)

15:10 LCL Filter Design Based on Ripple Current Minimization Approach for Grid-Connected Inverter
Application...45
Muhamad Faizal Yaakub (Universiti Teknikal Malaysia Melaka, Malaysia); Mohd Amran Mohd Radzi
(Universiti Putra Malaysia, Malaysia); Maaspaliza Azri (Faculty of Engineering & UTeM Malacca,
Malaysia); Faridah Hanim Mohd Noh (Universiti Tun Hussien Onn Malaysia, Malaysia)

15:30  Modeling and Analysis of High Frequency Magnetic Link-Based 11 kV Asymmetric 21 Level Inverter for
Solar Photovoltaic Systems...50

Md Tariqul Islam, Md. Hasan Maruf and Asm Shihavuddin (Green University of Bangladesh, angladesh);
Ratil Ashique (Green University Bangladesh, Bangladesh); Sourav Barua and Fayzur Rahman (Green
University of Bangladesh, Bangladesh)

15:50  Quantization and Sampling Effects in Fast Digitally Controlled Switch-Mode DC/DC Buck Converters...56
Martin Schubert (Ostbayerische Technische Hochschule (OTH) Regensburg, Malaysia); Wai Kong Lee
(Gachon University, Korea (South)); Boon Yaik Ooi (UTAR, Malaysia)

16:10  Centralised and Individual Shunt Active Power Filters in Radial Electrical Systems...62
Nor Farahaida Abdul Rahman and Nurzawanah Zuhairah Sa'adon (Universiti Teknologi MARA,
Malaysia)

Time  :14:30-16:30
Session : B11: Control Systems, Robotics and Mechatronics 1
Room :Virtual Room B

14:30  Modeling and Simulation of a Satellite Training Kit for Providing Space Systems Engineering Knowledge
and Technological Development in STEAM...1
MD. Khairul B. Bhuiyan (BRAC University, Bangladesh); A. K. M Abdul Azad (Brac University,
Bangladesh); Raihana Shams Islam Antara and MD. Shoaib Islam (BRAC University, Bangladesh);
Tanjidul Islam Sanvi (Brac University, Bangladesh); Jahid H. Talukder (BRAC University, Bangladesh)

14:50  KIT Bus: A Shuttle Model for CARLA Simulator...7
Yusheng Xiang (Karlsruhe Institute of Technology, Germany)

15:10  Circular Formation Maintenance Under Single Integrator Generalized Cyclic Pursuit...13
Antoine Ansart and Jyh-Ching Juang (National Cheng Kung University, Taiwan)

15:30  Investigation of ROS Based Environment Modelling and Mobile Robot Position Estimation With Dead
Reckoning and Uncertainties...19
Hamzah Ahmad, Ts. (University Malaysia Pahang & MBOT, Malaysia); Mohd Syakirin Ramli (Universiti
Malaysia Pahang, Malaysia); Amir Shafie (International Islamic University Malaysia, Malaysia); Mohd
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15:50

16:10

Hezri Fazalul Rahiman (UiTM, Malaysia); Mohamad Heerwan Peeie (Universiti Malaysia Pahang,
Malaysia)

An Automated System for Estimating GSM Value of Fabrics Using Beta Particle Absorption
Characteristics...25

Sanjana L Dias (Sri Lanka Institute of Information of Technology, Sri Lanka); Kekiriwara godage Dilana
Sandaruwan (Royal Casks Distilleries (Pvt) Ltd, Sri Lanka); Shalitha Madhawa Jayasekara (The Open
Univerisity of Sri Lanka, Sri Lanka)

Remote Probing Solution With Augmented Reality...31
Angie See Tien Ng, Mohammad Saifullah Mohd Salman, Lau Tuck Sheng, Koay Xian Hong and Sze Lyn
Chng (Intel Microelectronics Sdn Bhd, Malaysia)

Tuesday, November 23, 2021 ‘

Time

Room

: 08:30 - 10:30

Session : A21: Power Electronics 2

: Virtual Room A

8:30

8:50

9:10

9:30

9:50

10:10

Modified Five-Level Inverter for PV Energy System With Reduced Switch Count...103

Ali Bughneda (Universiti Sains Malaysia, Malaysia); Mohamed Salem (Universiti Sains Malaysia (USM),
Malaysia); Dahaman Ishak (Universiti Sains Malaysia, Malaysia); Salah Alatai (Universiti Sains Malaysia,
Malaysia & Bani Waleed University, Libya); Mohamad Kamarol Mohd Jamil (Universiti Sains Malaysia,
Malaysia); Khlid Ben Hamad (Cape Peninsula University of Technology, South Africa)

Cascaded Multi-Level Inverter for Battery Charging-Discharging Using Buck-Boost Switch...108

Salah Alatai (Universiti Sains Malaysia, Malaysia & Bani Waleed University, Libya); Mohamed Salem
(Universiti Sains Malaysia (USM), Malaysia); Dahaman Ishak, Ali Bughneda and Mohamad Kamarol
Mohd Jamil (Universiti Sains Malaysia, Malaysia); Doudou N. Luta (University of Technology Cape
Town, South Africa)

Small Signal Model of the Three-Phase AC-DC Current Injection Hybrid Resonant Converter...113
Rahimi Baharom and Khairul Safuan Muhammad (Universiti Teknologi MARA, Malaysia)

Simplified Power Estimation Feedforward to Reduce DC-Link Capacitance in Single-Phase Dual-Stage
Full-Bridge Microinverter...119

Pokkrong Vongkoon and Pisit Liutanakul (King Mongkut's University of Technology North Bangkok,
Thailand)

Cell Open Circuit Fault Diagnostic for Series-Parallel Connected Li-Ion Battery Pack...125
Shiyao Zhou and Zigiang Chen (Shanghai Jiao Tong University, China); Jianyu Lan (Shanghai Institute
of Space Power Sources, China); Mengxue Dong (Shanghai Institute of Space Power-sources, China)

An Online State of Health Estimation Method for Lithium-Ion Battery Based on ICA and TPA-LSTM...130
Xian Cui (Shanghai Jiaotong Univetsity, China); Zigiang Chen (Shanghai Jiao Tong University, China);
Jianyu Lan (Shanghai Institute of Space Power Sources, China); Mengxue Dong (Shanghai Institute of
Space Power-sources, China)
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Time
Session
Room

: 08:30 - 10:30
: B21: Electrical Machines and Drives
: Virtual Room B

8:30

8:50

9:10

9:30

9:50

10:10

Integration on VVVF Drive System for Induction Motor Speed Control With Look Up Table...67
Shamsul Zulkifli (Universiti Tun Hussein Onn Malaysia, Malaysia)

Rotor Position Estimation of PMSM With Noise Suppression Using Steady-State Linear Kalman Filter
and High Frequency Square Wave Injection...73

Jingbin Sun (Nanjing University of Aeronautics and Astronautics,China); Feng Ju, Qinghao Wang, Yan
Hong, Bai Chen and Hongtao Wu (Nanjing University of Aeronautics and Astronautics, China);
Guoxiang Hu (Jiangsu Hengli Hydraulic Co., Ltd, China)

Synchronous Reluctance Motor Drive System Fed From Three-Phase Matrix Converter...79
Kotb B. Tawfiq and Ahmed Selema (Ghent University, Belgium); Mohamed Nabil (UGent, Belgium);
Peter Sergeant (Ghent University, Belgium)

Thermal Parametric Sensitivity Analysis of an IPMSM With Multi Three-Phase Sector Windings
Topology Under Normal, Partial and Partial Overload Operating Conditions...85

Sayyed Haleem Shah, Xiaoyuan Wang, Usman Abubakar and Sadiq Ur Rehman (Tianjin University,
China)

Effects of Inductance Error on Position Sensorless Control of Synchronous Reluctance Motor at Low
Speeds Using High-Frequency Current Controller...91

Tatsuki Hayashi, Koki Kataoka and Mutuwo Tomita (National Institute of Technology, Gifu College,
Japan); Masaru Hasegawa (Chubu University, Japan); Shinji Doki (Nagoya University, Japan)

Parametric Thermal Sensitivity Analysis of 225kW High-Speed PMSM for Blower Application...97
Usman Abubakar, Xiaoyuan Wang, Sayyed Haleem Shah and Sadiq Ur Rehman (Tianjin University,
China)

Time
Session
Room

:10:30 - 12:30
: A22: Power Electronics 3
: Virtual Room A

10:30

10:50

11:10

11:30

Wireless Power Transfer System for Long-Term Sensor on Rotating Plane...136

Tao Li (Harbin Institute of Technology, China); Xiyou Chen (Dalian University of Technology, China);
Zhengying Lang (State Grid Dalian Electric Power Supply Company, China); Xin Jin and Chen Qi (Dalian
University of Technology, China); Yijie Wang (Harbin Institute of Technology, China)

Modeling and Analysis of Single-Wire Power Transfer System Using Distributed Parameter Resonant
Coil...141

Tao Li (Harbin Institute of Technology, China); Xiyou Chen (Dalian University of Technology, China);
Zhengying Lang (State Grid Dalian Electric Power Supply Company, China); Xin Jin and Chen Qi (Dalian
University of Technology, China); Yijie Wang (Harbin Institute of Technology, China)

Estimating the Internal Resistance of Li-Ion Battery With Joule’s Law to Find the Open Circuit Voltage...

Venkata Nagarjun PM, Hirshik Ram S, Pratik Uthan and Veeramani V (National Institute of Technology
Tiruchirappalli, India); Senthil S (National Institute of Technology, Trichy, India)

Power Controller Effects for Mitigating Harmonics in a Three Phase Grid-Connected Inverter...151

Fauzan Ismail (University of Malaya); Jafferi Jamaludin (University of Malaya, Malaysia); Nasrudin
Abdul Rahim (University Malaya, Malaysia)
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11:50  Response of a Bidirectional EV Charger to Selected Grid Disturbances...157
Haque Md Mejbaul and Laura Jones (Australian National University, Australia); Bjorn Sturmberg (The
Australian National University, Australia)

12:10  Comparison of Image Restoration Using Median, Wiener, and Gaussian Filtering Techniques Based on
Electrical Tree...163
Cik Siti Khadijah Abdulah (Universiti Malaysia Perlis, Malaysia)

Time  :10:30 - 12:30

Session : B22: Sensors, Actuators and Micro-Nanotechnology/Renewable Energy/Power Systems and Smart
Grids

Room :Virtual Room B

10:30  Non-Destructive Evaluation of Flexible Sachet Seal Integrity Using a Capacitive Proximity Sensor...169
Hari Krishna Salila Vijayalal Mohan, Choon Hong Toh and Andrew Alexander Malcolm (Advanced
Remanufacturing and Technology Centre (ARTC), Singapore)

10:50  Stream Sediment Rate Estimation Using Optical Sensing...175
Uthpala Premarathne (The Open University of Sri Lanka, Sri Lanka); Kasun sameera saranga
Bamunusingha Arachchige (OUSL, Australia)

11:10  Analysis of Frequency Spectral Features of Coughing Activity From Tri-Axial Accelerometer Sensor at
Multiple Body Points...181
Kruthi Doddabasappla and Rushi Vyas (University of Calgary, Canada)

11:30  Image Segmentation-Based Event Detection for Non-Intrusive Load Monitoring Using Gramian
Angular Summation Field...185
Shafiqur Rahman Tito (Manukau Institute of Technology, New Zealand); Attique Ur Rehman (Horizon
Energy Group, New Zealand); Youngyoon Kim, Pieter Nieuwoudt, Saad Aslam and Snjezana Soltic
(Manukau Institute of Technology, New Zealand); Tek Tjing Lie (Auckland University of Technology,
New Zealand); Neel Pandey and M. Daud Ahmed (Manukau Institute of Technology, New Zealand)

11:50 A Simulation Model and New Speed Control Method of Switched Reluctance Generator for Wind-
Generator Systems...191
Hai-Jiao Guo (Tohoku-gakuin University, Japan); Jinya Yoshida (Tohoku-Gakuin University, Japan);
Ishihara Tadashi (Fukushima University, Japan)

12:10  Reliability Evaluation and Cost Analysis for Optimized Large Scale Solar PV System...195
Mohamed Nageh and Md Pauzi Abdullah (Universiti Teknologi Malaysia, Malaysia)

Time  :14:30 - 16:30
Session : A23: Power Electronics 4
Room : Virtual Room A

14:30  Control of N-Connected Current-Programmed Independent-Input Series-Output Boost DC-DC
Converters...201
M. R. D. Al-Mothafar (JUST, Jordan)

14:50  Open Circuit Fault Tolerant Bridgeless Cuk Rectifier With Fault Detection Technique...207

Khairul Safuan Muhammad, Muhamad Syahmi Hakim Mohd Izani and Rahimi Baharom (Universiti
Teknologi MARA, Malaysia)
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15:10  Fault-Tolerant Single-Phase AC-DC Boost Matrix Converter...213
Khairul Safuan Muhammad, Muhammad Hafiz Saniman and Rahimi Baharom (Universiti Teknologi
MARA, Malaysia)

15:30  The Improvement of 5kV-Output Boost Converter Using Interleaving Method...219
Nor Zaihar Yahaya and Adlina Filza Mohamed Azlan (Universiti Teknologi PETRONAS, Malaysia)

15:50  Implementation of Three-Phase Bidirectional Isolated DC-DC Converter With Improved Light-Load
Efficiency...224
Nuraina Syahira Mohd Sharifuddin, Nadia Tan and Chuen Ling Toh (Universiti Tenaga Nasional,
Malaysia); Ahmad Ramli (Universiti Tenga Nasional, Malaysia)

16:10  AC/DC Fault-Ride-Through Control for Single-Phase PV Inverter...230
Muhammad Talha (University of Malaya & UM Power Energy Dedicated Advanced Center
(UMPEDAC), HiCOE, Malaysia); Siti Rohani Sheikh Raihan (Universiti Malaya, Malaysia); Nasrudin
Abdul Rahim (University Malaya, Malaysia)

Time  :14:30 - 16:30

Session : B23: Control Systems, Robotics and Mechatronics/Electrical Machines and Drives/Cloud Computing,
Big Data and Software Engineering

Room :Virtual Room B

14:30  Analysis of Trajectory Tracking Control Algorithms for Wheeled Mobile Robots...236
Najva Hassan (Government Engineering College, Thrissur, Kerala, India); Abdul Saleem (Government
Engineering College, Thrissur, Kerala & A P ] Abdul Kalam Technological University, India)

14:50  Low-Cost Queuing Management System for Health Clinic...258
Syed Farid Syed Adnan (Universiti Teknologi MARA, Malaysia)

15:10  Assistive Hand Device Using Silicone Actuators...242
Chitra Venugopal (Oregon Institute of Technology, USA)

15:30  Analysis of the Radial Component of Electromagnetic Force Density and Vibration Behavior of an
IPMSM With Multiple Three-Phase Winding Units...246
Sayyed Haleem Shah, Xiaoyuan Wang and Usman Abubakar (Tianjin University, China); Peng Gao
(Tianjin University, China, China)

15:50  Numerical Analysis of Brushless DC Motor for Indoor High Volume Low Speed Fan...252
Saharudin Kamaroszaman (Universiti Teknikal Malaysia Melaka, Malaysia); Raja Nor Firdaus Kashfi
Raja Othman (Universiti Teknikal Malaysia Melaka & Universiti of Putra Malaysia, Malaysia); Kasrul
Abdul Karim (Universiti Teknikal Malaysia Melaka, Malaysia); Suhairi Rizuan Che Ahmad (Universiti
Kuala Lumpur-British Malaysia Institute, Malaysia); K. Tashiro (Shinshu University, Japan); Zulkufli
Zakaria (Suria Giant Fan Services Sdn Bhd, Malaysia)
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Time  :16:30-18:10
Session : A24: Signal and Image Processing and Computational Intelligence
Room :Virtual Room A

16:30  Cost Effective Energy Optimization and Indoor Surveillance...292
Hiren Gami (Miami University - OH, USA)

16:50  Reinforcement Learning for Cart Pole Inverted Pendulum System...297
Atikah Surriani (Universitas Gadjah Mada, Indonesia); Oyas Wahyunggoro (UGM, Indonesia); Adha
Imam Cahyadi (Universitas Gadjah Mada, Indonesia)

17:10  Detection of Internal Defects Based on Empirical Mode Decomposition and Wavelets Denoising...302
Xiang Qian and Zhiyuan Cheng (Tsinghua University, China)

17:30  PSO-Optimized CoVID-19 MLP-NARX Mortality Prediction Model...308
Ihsan M. Yassin (Universiti Teknologi Mara, Malaysia); Azlee Zabidi (Universiti Malaysia
Pahang, Malaysia); Megat Syahirul Amin Megat Ali and Rahimi Baharom (Universiti Teknologi MARA,
Malaysia)

17:50 A Real-Time Surface Defect Detection System for Industrial Products With Long-Tailed Distribution...313
Xiang Qian (Tsinghua University, China); Xiyu He (Tsinghua University & Tsinghua, China)

Time :16:30-18:10

Session : B24: Electronic Systems on Chip and Embedded Control/Industrial Automation, Communication,
Networking and Informatics/Industrial Electronics and Education

Room : Virtual Room B

16:30  Efficient Fast Charging Using Simultaneous Search of Optimal Frequency and Optimal Duty Cycle in
Pulse Charging Method...264
Md. Tanvir Hossain, Saffat Newaz Sadmani, M Mustafiz Rahman, Md. Taohidul Haque Emon, Fariha
Shahrin and A. K. M Abdul Azad (Brac University, Bangladesh)

16:50 A Flexible and Reliable Internet-Of-Things Solution for Real-Time Production Tracking...270
Boon Yaik Ooi (UTAR, Malaysia); Wai Kong Lee (Gachon University, Korea (South)); Martin Schubert
(Ostbayerische Technische Hochschule (OTH) Regensburg, Malaysia); Yu Wei Ooi (W Tech Marketing
Sdn. Bhd., Malaysia); Chee-Yang Chin (W Tech Marketing Sdn. Bhd, Malaysia); Wing Hon Woo (Arrow
Systems Sdn. Bhd., Malaysia)

17:10  Fast/On-Time Channel Zapping Scheme Using a Cache Server Over IPTV Multicast System...276
HyunChul Joo and Kyungchul Kwak (SK Telecom, Korea (South)); Intai Kim ( & SK Telecom, Korea
(South)); DaiBoong Lee (SK Telecom, Korea (South))

17:30  An IloT-Based Networked Industrial Control System Architecture to Secure Industrial Applications...280
Sachin Sen (Unitec Institute of Technology, New Zealand)

17:50  Multiband Frequency of 4th Order Hilbert Fractal UHF Sensor Modelling for Partial Discharge Detection

in Power Transformer...286
Dayini Roslizan (University Malaysia Perlis, Malaysia)
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