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Preface

The International Conference on Intelligent Computing (ICIC) was started to provide an
annual forum dedicated to the emerging and challenging topics in artificial intelligence,
machine learning, pattern recognition, bioinformatics, and computational biology. It
aims to bring together researchers and practitioners from both academia and industry
to share ideas, problems, and solutions related to the multifaceted aspects of intelligent
computing.

ICIC 2022, held in Xi’an, China, during August 7–11, 2022, constituted the 18th
International Conference on Intelligent Computing. It built upon the success of the
previous ICIC events held at various locations in China (2005–2008, 2010–2016, 2018–
2019, 2021) and in Ulsan, South Korea (2009), Liverpool, UK (2017), and Bari, Italy
(2020).

This year, the conference concentrated mainly on the theories, methodologies, and
emerging applications of intelligent computing. Its aim was to unify the picture of
contemporary intelligent computing techniques as an integral concept that highlights
the trends in advanced computational intelligence and bridges theoretical research
with applications. Therefore, the theme for this conference was “Advanced Intelligent
Computing Technology and Applications”. Papers focused on this theme were solicited,
addressing theories, methodologies, and applications in science and technology.

ICIC 2022 received 449 submissions from authors in 21 countries and regions.
All papers went through a rigorous peer-review procedure and each paper received at
least three review reports. Based on the review reports, the Program Committee finally
selected 209 high-quality papers for presentation at ICIC 2022, which are included in
three volumes of proceedings published by Springer: two volumes of Lecture Notes in
Computer Science (LNCS) and one volume of Lecture Notes in Artificial Intelligence
(LNAI).

Among the 449 submissions to the conferencewere 57 submissions for the six special
sessions and nine workshops featured the ICIC this year. All these submissions were
reviewed by members from the main Program Committee and 22 high-quality papers
were selected for presentation at ICIC 2022 and included in the proceedings based on
the topic.

This volume of Lecture Notes in Computer Science (LNCS) includes 66 papers.
The organizers of ICIC 2022, including the EIT Institute for Advanced Study, Xi’an

Polytechnic University, Shenzhen University, and the Guangxi Academy of Sciences,
made an enormous effort to ensure the success of the conference. We hereby would like
to thank the members of the Program Committee and the referees for their collective
effort in reviewing and soliciting the papers. In particular, we would like to thank all
the authors for contributing their papers. Without the high-quality submissions from
the authors, the success of the conference would not have been possible. Finally, we are
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especially grateful to the International Neural Network Society and the National Science
Foundation of China for their sponsorship.

June 2022 De-Shuang Huang
Kang-Hyun Jo
Junfeng Jing

Prashan Premaratne
Vitoantonio Bevilacqua

Abir Hussain
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and Michał Choraś

Federated Sparse Gaussian Processes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 267
Xiangyang Guo, Daqing Wu, and Jinwen Ma

Classification of Spoken English Accents Using Deep Learning
and Speech Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 277

Zaid Al-Jumaili, Tarek Bassiouny, Ahmad Alanezi, Wasiq Khan,
Dhiya Al-Jumeily, and Abir Jaafar Hussain

A Stable Community Detection Approach for Large-Scale Complex
Networks Based on Improved Label Propagation Algorithm . . . . . . . . . . . . . . . . . 288

Xiangtao Chen and Meijie Zhao

An Effective Method for Yemeni License Plate Recognition Based
on Deep Neural Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 304

Hamdan Taleb, Zhipeng Li, Changan Yuan, Hongjie Wu,
Xingming Zhao, and Fahd A. Ghanem

Topic Analysis of Public Welfare Microblogs in the Early Period
of the COVID-19 Epidemic Based on LDA Model . . . . . . . . . . . . . . . . . . . . . . . . . 315

Ji Li and Yujun Liang

Intelligent Computing in Computer Vision

Object Detection Networks and Mixed Reality for Cable Harnesses
Identification in Assembly Environment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 331

Yixiong Wei, Hongqi Zhang, Hongqiao Zhou, Qianhao Wu, and Zihan Niu

Improved YOLOv5 Network with Attention and Context for Small Object
Detection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 341

Tian-Yu Zhang, Jun Li, Jie Chai, Zhong-Qiu Zhao, and Wei-Dong Tian



xxxiv Contents – Part III

Inverse Sparse Object Tracking via Adaptive Representation . . . . . . . . . . . . . . . . . 353
Jian-Xun Mi, Yun Gao, and Renjie Li

A Sub-captions Semantic-Guided Network for Image Captioning . . . . . . . . . . . . . 367
Wei-Dong Tian, Jun-jun Zhu, Shuang Wu, Zhong-Qiu Zhao,
Yu-Zheng Zhang, and Tian-yu Zhang

A Novel Gaze Detection Method Based on Local Feature Fusion . . . . . . . . . . . . . 380
Juan Li, Yahui Dong, Hui Xu, Hui Sun, and Miao Qi

Vehicle Detection, Classification and Counting on Highways - Accuracy
Enhancements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 394

Prashan Premaratne, Rhys Blacklidge, and Mark Lee

Image Dehazing Based on Deep Multiscale Fusion Network
and Continuous Memory Mechanism . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 409

Qiang Li, Zhihua Xie, Sha Zong, and Guodong Liu

Improved YOLOv5s Model for Vehicle Detection and Recognition . . . . . . . . . . . 423
Xingmin Lu and Wei Song

Garbage Classification Detection Model Based on YOLOv4
with Lightweight Neural Network Feature Fusion . . . . . . . . . . . . . . . . . . . . . . . . . . 435

Xiao-Feng Wang, Jian-Tao Wang, Li-Xiang Xu, Ming Tan, Jing Yang,
and Yuan-yan Tang

Detection of Personal Protective Equipment in Factories: A Survey
and Benchmark Dataset . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 448

Zhiyang Liu, Thomas Weise, and Zhize Wu

Intelligent Control and Automation

A Novel IoMT System for Pathological Diagnosis Based on Intelligent
Mobile Scanner and Whole Slide Image Stitching Method . . . . . . . . . . . . . . . . . . . 463

Peng Jiang, Juan Liu, Di Xiao, Baochuan Pang, Zongjie Hao,
and Dehua Cao

Deep Reinforcement Learning Algorithm for Permutation Flow Shop
Scheduling Problem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 473

Yuanyuan Yang, Bin Qian, Rong Hu, and Dacheng Zhang

Model Predictive Control for Voltage Regulation in Bidirectional Boost
Converter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 484

Duy-Long Nguyen, Huu-Cong Vu, Quoc-Hoan Tran, and Hong-Hee Lee



Contents – Part III xxxv

Fed-MT-ISAC: Federated Multi-task Inverse Soft Actor-Critic
for Human-Like NPCs in the Metaverse Games . . . . . . . . . . . . . . . . . . . . . . . . . . . . 492

Fangze Lin, Wei Ning, and Zhengrong Zou

Development of AUV Two-Loop Sliding Control System with Considering
of Thruster Dynamic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 504

Filaretov Vladimir, Yukhimets Dmitry, and Changan Yuan

An Advanced Terminal Sliding Mode Controller for Robot Manipulators
in Position Tracking Problem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 518

Anh Tuan Vo, Thanh Nguyen Truong, Hee-Jun Kang, and Tien Dung Le

An Observer-Based Fixed Time Sliding Mode Controller for a Class
of Second-Order Nonlinear Systems and Its Application to Robot
Manipulators . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 529

Thanh Nguyen Truong, Anh Tuan Vo, Hee-Jun Kang, and Tien Dung Le

A Robust Position Tracking Strategy for Robot Manipulators Using
Adaptive Second Order Sliding Mode Algorithm and Nonsingular Sliding
Mode Control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 544

Tan Van Nguyen, Cheolkeun Ha, Huy Q. Tran, Dinh Hai Lam,
and Nguyen Thi Hoa Cuc

Intelligent Data Analysis and Prediction

A Hybrid Daily Carbon Emission Prediction Model Combining CEEMD,
WD and LSTM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 557

Xing Zhang and Wensong Zhang

A Hybrid Carbon Price Prediction Model Based on VMD and ELM
Optimized by WOA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 572

Xing Zhang and Wensong Zhang

A Comparative Study of Autoregressive and Neural Network Models:
Forecasting the GARCH Process . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 589

Firuz Kamalov, Ikhlaas Gurrib, Sherif Moussa, and Amril Nazir

A Novel DCT-Based Video Steganography Algorithm for HEVC . . . . . . . . . . . . . 604
Si Liu, Yunxia Liu, Cong Feng, and Hongguo Zhao

Dynamic Recurrent Embedding for Temporal Interaction Networks . . . . . . . . . . . 615
Qilin Liu, Xiaobo Zhu, Changgan Yuan, Hongje Wu, and Xinming Zhao



xxxvi Contents – Part III

Deep Spatio-Temporal Attention Network for Click-Through Rate
Prediction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 626

Xin-Lu Li, Peng Gao, Yuan-Yuan Lei, Le-Xuan Zhang,
and Liang-Kuan Fang

A Unified Graph Attention Network Based Framework for Inferring
circRNA-Disease Associations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 639

Cun-Mei Ji, Zhi-Hao Liu, Li-Juan Qiao, Yu-Tian Wang,
and Chun-Hou Zheng

Research on the Application of Blockchain Technology in the Evaluation
of the “Five Simultaneous Development” Education System . . . . . . . . . . . . . . . . . 654

Xian-hong Xu, Feng-yang Sun, and Yu-qing Zheng

Blockchain Adoption in University Archives Data Management . . . . . . . . . . . . . . 662
Cong Feng and Si Liu

A Novel Two-Dimensional Histogram Shifting Video Steganography
Algorithm for Video Protection in H.265/HEVC . . . . . . . . . . . . . . . . . . . . . . . . . . . 672

Hongguo Zhao, Yunxia Liu, and Yonghao Wang

Problems and Countermeasures in the Construction of Intelligent
Government Under the Background of Big Data . . . . . . . . . . . . . . . . . . . . . . . . . . . 684

ZhaoBin Pei and Ying Wang

Application of Auto-encoder and Attention Mechanism in Raman
Spectroscopy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 698

Yunyi Bai, Mang Xu, and Pengjiang Qian

Remaining Useful Life Prediction Based on Improved LSTM Hybrid
Attention Neural Network . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 709

Mang Xu, Yunyi Bai, and Pengjiang Qian

Medical Image Registration Method Based on Simulated CT . . . . . . . . . . . . . . . . 719
Xuqing Wang, Yanan Su, Ruoyu Liu, Qianhui Qu, Hao Liu, and Yi Gu

Research on Quantitative Optimization Method Based on Incremental
Optimization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 729

Ying Chen, Youjun Huang, and Lichao Gao

An Improved Waste Detection and Classification Model Based on YOLOV5 . . . 741
Fan Hu, Pengjiang Qian, Yizhang Jiang, and Jian Yao



Contents – Part III xxxvii

An Image Compression Method Based on Compressive Sensing
and Convolution Neural Network for Massive Imaging Flow Cytometry
Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 755

Long Cheng and Yi Gu

Intelligent Computing and Optimization

Optimization Improvement and Clustering Application Based
on Moth-Flame Algorithm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 769

Lvyang Ye, Huajuan Huang, and Xiuxi Wei

Application of Improved Fruit Fly Optimization Algorithm in Three Bar
Truss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 785

Dao Tao, Xiuxi Wei, and Huajuan Huang

Adaptive Clustering by Fast Search and Find of Density Peaks . . . . . . . . . . . . . . . 802
Yuanyuan Chen, Lina Ge, Guifen Zhang, and Yongquan Zhou

A “Push-Pull” Workshop Logistics Distribution Under Single Piece
and Small-Lot Production Mode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 814

Mengxia Xu, Hao Zhang, Xue Wang, and Jianfeng Lu

Greedy Squirrel Search Algorithm for Large-Scale Traveling Salesman
Problems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 830

Chenghao Shi, Zhonghua Tang, Yongquan Zhou, and Qifang Luo

Multiple Populations-Based Whale Optimization Algorithm for Solving
Multicarrier NOMA Power Allocation Strategy Problem . . . . . . . . . . . . . . . . . . . . 846

Zhiwei Liang, Qifang Luo, and Yongquan Zhou

Complex-Valued Crow Search Algorithm for 0–1 KP Problem . . . . . . . . . . . . . . . 860
Yan Shi, Yongquan Zhou, Qifang Luo, and Huajuan Huang

Discrete Artificial Electric Field Optimization Algorithm for Graph
Coloring Problem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 876

Yixuan Yu, Yongquan Zhou, Qifang Luo, and Xiuxi Wei

Automatic Shape Matching Using Improved Whale Optimization
Algorithm with Atomic Potential Function . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 891

Yuanfei Wei, Ying Ling, Qifang Luo, and Yongquan Zhou

Correction to: Bagging-AdaTSK: An Ensemble Fuzzy Classifier
for High-Dimensional Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C1

Guangdong Xue, Bingjie Zhang, Xiaoling Gong, and Jian Wang

Author Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 907


	 Preface
	 Organization
	 Contents – Part I
	 Contents – Part II
	 Contents – Part III



