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Preface

The 2021 2nd International Conference on Machine Learning and Computer Application ICMLCA 2021) is
held on December 17-19,2021. Due to the COVID-19 pandemic around the world, and with the strict travelling
rules in China, it is still difficult to take international travel for our attendees abroad. Therefore, ICMLCA 2021
is held both in physical (Shenyang, China) and online (Zoom).

This unique international conference provides a forum for academics, researchers and practitioners from many
industries to exchange ideas and share recent developments in the fields of Machine Learning, Computer Ap-
plication and Robotic. We provide an opportunity to collaborate and advance the theory and practice of major
trends in related fields and as a bridge for scholars to share and inspire their opinion. During the conference,
the conference model was divided into three sessions, including oral presentations, keynote speeches, and
online Q&A discussion. In the first part, some scholars, whose submissions were selected as the excellent
papers, were given about 5-10 minutes to perform their oral presentations one by one. Then in the second part,
keynote speakers were each allocated 30-45 minutes to hold their speeches.

In this conference, we were greatly honored to have two distinguished experts to serve as our Conference
Chairman. There were over 260 experts and scholars in the area of Machine Learning and Computer Applica-
tion representing different famous universities and institutes around the globe to attend the conference. During
the conference, we were pleased to invite seven distinguished experts to present their insightful speeches. Prof.
Guangjie Han, Hohai University College of Internet of Things Engineering, China. His research area: sensor
networks, cloud computing, green computing, intelligent sensing technology, etc. Prof. Jing Liang, Ph.D. su-
pervisor, Dean of School of Electrical Engineering, Zhengzhou University. She devotes in Design and Appli-
cation of Swarm Intelligence Optimization Algorithm area. Prof. Guangyan Huang, Beijing Institute of Tech-
nology, China. His research area: weapon science and technology. Prof. Yongxing Tang, doctoral advisor,
director of the Department of Chemistry at Nanjing University of Science & Technology. Prof. Yulin Wang is
a full professor in the School of Computer Science, Wuhan University, China. His research interests include
image and video processing, digital rights management, information security, intelligent system, e-commerce,
10T, code clone and so on. Prof. Jizhong Zhu, a Professor of South China University of Technology, and Na-
tional Distinguished Expert. His research interest is in the analysis, operation, planning and control of power
systems, smart grid, power markets as well as applications of renewable energy. Our finale keynote speaker,
Prof. Yuanchang Zhong, from Chongqing University. His research area: Machinery & Electronics, Circuits and
systems in communication and measurement and control, wireless sensor networks. Their insightful speeches
had triggered heated discussion. Every participant praised this conference for disseminating useful and insight-
ful knowledge.

The participants of the conference are from most part of the world, with background of either academia or
industry, even well-known enterprise. The success and prosperity of the conference is reflected high level of
the papers received. The proceedings are a compilation of the accepted papers and represent an interesting
outcome of the conference. Topics include but are not limited to the following areas: Machine Learning, Com-
puter Applications and Robotic.

We would like to acknowledge all of those who supported ICMLCA 2021. Each individual and institutional
help are very important for the success of this conference. Especially we would like to thank the organizing
committee for their valuable advices in the organization and helpful peer review of the papers. We sincerely
hope that ICMLCA 2021 will be a forum for excellent discussions that will put forward new ideas and promote
collaborative researches. We are sure that the proceedings will serve as an important research source of refer-
ences and the knowledge, which will lead to not only scientific and engineering progress but also other new
products and processes.

The Committee of ICMLCA 2021

1



ICMLCA 2021

Committees

Conference Chairs

Prof. Xiansheng Ning
President of Shenyang Ligong University, China

Prof. Yongxin Feng
Vice President of Shenyang Ligong University, China

Academic Committee Chairs

Prof. Wenbo Zhang
Dean, School of Information Science and Engineering, Shenyang Ligong University, China

Prof. Mingkai Yue
Dean, School of Equipment Engineering, Shenyang Ligong University, China

Prof. Ke-Lin Du
Concordia University, Canada

Organizing Committee Chairs

Prof. Shutao Huang
Distinguished Professor of Liaoning Province, School of Automotive and Transportation, Shenyang Ligong
University

Prof. Fang Zhou
Associate Dean, School of Information Science and Engineering, Shenyang Ligong University

Prof. Shuhong Ba
Associate Dean, School of Equipment Engineering, Shenyang Ligong University

v



ICMLCA 2021

Academic Committee

Prof. Chong Fu, Northeastern University, China

Prof. Penglang Shui, Xidian University, China

Prof. Shuwen Xu, Xidian University, China

Assoc. Prof. Sheng Wu, Beijing University of Posts and Telecommunications, China

Prof. Shushan Wang, Beijing Institute of Technology, China

Prof. Zhonghua Du, Nanjing University of Science & Technology, China

Prof. Zhijun Gao, Shenyang Jianzhu University, China

Prof. Chunlong Fan, Shenyang Aerospace University, China

Prof. Yufeng Li, Shenyang Aerospace University, China

Prof. Yupeng Wang, Shenyang Aerospace University, China

Prof. Qingli Liu, Dalian University, China

Dr. Jingang Yu, Shenyang Institute of Computing Technology, Chinese Academy of Sciences, China
Dr. Zhenyu Yin, Shenyang Institute of Computing Technology, Chinese Academy of Sciences, China
Prof. Deyu Zhang, Shenyang Ligong University, China

Prof. Hongwei Gao, Shenyang Ligong University, China

Prof. Feng Wen, Shenyang Ligong University, China

Prof. Cean Guo, Shenyang Ligong University, China

Prof. Yongping Hao, Shenyang Ligong University, China

Prof. Yung-Kuan Chan, National Chun Hsing University, Taiwan, China

Prof. Vinogradov Gennady Pavlovich, Department of Informatics and Applied Mathematics, Russia
Prof. Irina Kirpichnikova, South Ural State University, Russia

Prof. Zhihong Qian, Jilin University, China

Prof. Dmitriy V. Ivanov, Samara State University of Transport, Russia

Prof. Xueguan Zhou, Naval Universit of Engineering, China

Prof. Hossein Nezamabadi-pour, Shahid Bahonar University of Kermanto, Iran

Prof. Qing Yang, Central China Normal University, China

Prof. Yongtang Zhang, Guangdong Neusoft Institute, China

Prof. Haibin Liao, Hubei University of Science and Technology, China

Prof. Ying Huang, Liuzhou Railway Vocational Technical College

Prof. Kathiravan Srinivasan, Vellore Institute of Technology, India

Prof. Ke-Lin Du, Concordia University, Canada

Prof. Zhenghua Xu, Hebei University of Technology, China

Prof. Ram Bilas Pachori, Indian Institute of Technology Indore, India

Prof. Jialu Zhang, Xiangnan University, China

Assoc. Prof. Mahmoud AlShawabkeh, Guangxi Normal University for Nationalities, China
Dr. Chengjun Guo, UESTC, China

Dr. Archana Ajit Chaugule, Pimpri-Chinchwad College of Engineering & Research, India
Dr. Alberto Sampaio Lima, Federal University of Ceara, Brazil

Dr. Huayong Liu, Central China Normal University, China

Dr. Jorge Maestre Vidal, Complutense University of Madrid, Spain

Dr. Mohamed A. Alrshah, Universiti Putra Malaysia, Malaysia

Dr. Kayhan Zrar Ghafoor, Shanghai Jiao Tong University, China

Dr. Jan Kubicek, VSB — Technical University of Ostrava, Czech Republic

Dr. Archana Ajit Chaugule, Pimpri-Chinchwad College of Engineering & Research, Ravet, Pune/Computer
Engg

Dr. Miguel Rodriguez-Pérez, University of Vigo, Spain

Dr. Gulshan Kumar, Division of Research and Development, India

Dr. Mehdi Nasri, Islamic Azad University,lran



ICMLCA 2021

International Technical Program Committee

Name: Prof. Carlos Borrego

University/Department: Deic — Departament Enginyeria of Information Comunicacions Autonomous
University of Barcelona

Research Area: Opportunistic Networks

Name: Postdoc. VALERIO PERSICO
University/Department: University of Napoli “Federico”
Research Area: Computer Networks — Cloud performance

Name: Prof. Sanjeev Wagh
University/Department: Government College of Engineering, Karad India
Research Area: Nature inspired computing, Internet of Things, Data Analytics

Name: Assoc. Prof. Wenjun Yan
University/Department: Institute of information fusion, Naval Aviation University
Research Area: Artificial Intelligence, Communication Signal Processing

Organizing Committee

Prof. Li Yang, Shenyang Ligong University, China

Assoc. Prof. Dawei Yang, Shenyang Ligong University, China

Prof. Yongkang Xing, Chongqing University, China

Assoc. Prof. Huadong Yang, Shenyang Ligong University, China

Prof. Chengguo Shang, Associate Dean of the School of Information, Shanxi University of Finance and
Economics, China

Prof. Xingong Chang, Associate Dean of the School of Information, Shanxi University of Finance and
Economics, China

Prof. Hongbo Shi, leader of computer science and technology at the School of Information, Shanxi
University of Finance and Economics, China

Prof. Aijun Li, School of Information, Shanxi University of Finance and Economics, China

Prof. Liping Feng, School of Information, Shanxi University of Finance and Economics, China

Prof. Yali Lv, School of Information, Shanxi University of Finance and Economics, China

Prof. Minfu Liang, School of Information, Shanxi University of Finance and Economics, China

Prof. Kaixuan Wang, School of Information, Shanxi University of Finance and Economics, China

Prof. Zengliang Bai, School of Information, Shanxi University of Finance and Economics, China

Prof. Anhui Liang, Guangdong University of Technology, China

Assoc. Prof. Zhihong Nan, School of Information, Shanxi University of Finance and Economics, China
Assoc. Prof. Suqin Ji, School of Information, Shanxi University of Finance and Economics, China
Assoc. Prof. Liwei Chang, School of Information, Shanxi University of Finance and Economics, China
Secretary Hongbin Zhou, School of Information, Shanxi University of Finance and Economics, China
Office Director Chunli Yao, School of Information, Shanxi University of Finance and Economics, China
Deputy Secretary Guodong Cao, School of Information, Shanxi University of Finance and Economics, China
Deputy Director Juling Zhang, School of Information, Shanxi University of Finance and Economics, China

VI



