
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

IEEE Catalog Number: 
ISBN: 

CFP22DB1-POD 
978-1-6654-9183-9 

2022 International Conference on 
Virtual Reality, Human-Computer 
Interaction and Artificial 
Intelligence (VRHCIAI 2022) 

Changsha, China 
28-30 October 2022 



 
 
 
 
 
 
 
Copyright © 2022 by the Institute of Electrical and Electronics Engineers, Inc. 
All Rights Reserved 
 
Copyright and Reprint Permissions:  Abstracting is permitted with credit to the source.  
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private 
use of patrons those articles in this volume that carry a code at the bottom of the first 
page, provided the per-copy fee indicated in the code is paid through Copyright 
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.   
 
For other copying, reprint or republication permission, write to IEEE Copyrights 
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ  08854.  All rights 
reserved.   
 
*** This is a print representation of what appears in the IEEE Digital 
Library.  Some format issues inherent in the e-media version may also 
appear in this print version.  
 
 
IEEE Catalog Number:   CFP22DB1-POD 
ISBN (Print-On-Demand):  978-1-6654-9183-9 
ISBN (Online):   978-1-6654-9182-2 
 
 
           
 
Additional Copies of This Publication Are Available From: 
 
Curran Associates, Inc 
57 Morehouse Lane 
Red Hook, NY  12571 USA 
Phone:  (845) 758-0400 
Fax:  (845) 758-2633 
E-mail: curran@proceedings.com 
Web:               www.proceedings.com 
 

 
 



2022 International
Conference on Virtual

Reality, Human-Computer
Interaction and Artificial
Intelligence (VRHCIAI)
VRHCIAI 2022

 Table of Contents
 

 
 

Preface  xi
Organizing Committee  xii

2022 International Conference on Virtual Reality, Human-Computer
Interaction and  Artificial Intelligence

Research on Hybrid Intelligent Mission Planning Method for Spacecraft Cluster Driven by
Knowledge and Data  1
      Zhi Li (Key Laboratory of Spacecraft In-Orbit Fault Diagnosis and
      Maintenance, China), Tiexin Lv (Key Laboratory of Spacecraft In-Orbit
      Fault Diagnosis and Maintenance, China), Bingqing Feng (Key Laboratory
      of Spacecraft In-Orbit Fault Diagnosis and Maintenance, China), and Li
      Wang (Key Laboratory of Spacecraft In-Orbit Fault Diagnosis and
      Maintenance, China)

Case Matching Algorithm of Emergency Disposal Based on LS-SVM  7
      Xunan Gong (Academy of Military Science) and Haoran Qi (PLA, No.31009
      Troop)

A Methodological Study of Document Layout Analysis  12
      Chunhu Zhang (Xinjiang University, China), Mayire Ibrayim (Xinjiang
      University, China), and Askar Hamdulla (Xinjiang University, China)

Automatic Radar Jamming Strategy Generation Based on EWD3Q Algorithm  18
      Yan Gong (National University of Defense Technology, China), Wanyu
      Chen (National University of Defense Technology, China), and Hua Zhong
      (Unit 73610, China)

Usability Evaluation of AR Human-Machine Interface Based on User Experience  23
      Xiaoli Fan (China Household Electrical Appliances Research Institute
      Design Research and Evaluation Center, China), Xin Li (PetroChina
      Research Institute of Petroleum Exploration and Development Artificial
      intelligence research center, China), Liqiang Song (China Household
      Electrical Appliances Research Institute Design Research and
      Evaluation Center, China), Yang Zhang (PetroChina Research Institute
      of Petroleum Exploration and Development Artificial intelligence
      research center, China), Mengxin Liu (China Household Electrical
      Appliances Research Institute Design Research and Evaluation Center,
      China), and Qing Miao (China Household Electrical Appliances Research
      Institute Design Research and Evaluation Center, China)

v



Prediction of Pig Behavior Based on the Multi-Sensor and Multi-Head Neural Network  30
      Yifan Liu (Tianjin University of Technology and Education, China),
      Qiudong Yu (Tianjin University of Technology and Education, China),
      and Shuze Geng (Tianjin University of Technology and Education, China)

Marker-Enhanced Hand Tracking with Deep Learning  37
      Donghao Yang (Sichuan University, China), Xian Cao (Beihang
      University, China), Yazui Liu (Beihang University, China), and Shuhong
      Xu (COMAC, China)

A Method of Text Detection and Script Identification in Natural Scene  43
      Yaowei Yang (Xinjiang University, China), Galip Ibrahim (Xinjiang
      University, China), Yali Zhu (Xinjiang University, China), Hornisa
      Mamat (Xinjiang University, China), and Kurban Ubul (Xinjiang
      University, China)

Constrained Low-Rank Tensor Learning for Multi-View Subspace Clustering  49
      Tao Zhang (Yangzhou University, China), Bo Wang (Yangzhou University,
      China), Huanhuan Zhang (Yangzhou University, China), and Yu Zhao
      (Yangzhou University, China)

Low-Light Image Enhancement with Domain Adaptation  55
      Yunjie Zhang (China Academic of Electronics and Information
      Technology, China) and Bin Gao (The 21st Institute, China)

Person Detection Based Adaptive Video Synthesis: A Fusion Framework for Ultra HD Panorama
and Green Screen Videos  61
      Gang Wu (JianDe City Converged Media Center, China), Jinjing Dai (Wasu
      Media & Network Co., Ltd, China), Qiang Lin (Communication University
      of Zhejiang, China; Key Lab of Film and TV Media Technology of
      Zhejiang Province, China), Chang Liu (Communication University of
      Zhejiang, China; Key Lab of Film and TV Media Technology of Zhejiang
      Province, China), and Jiayi Mi (Communication University of Zhejiang,
      China; Key Lab of Film and TV Media Technology of Zhejiang Province,
      China)

Inter- and Intra-Sentence Interaction Network for Multi-Choice Reading Comprehension  66
      Xiaobo Xu (Xinjiang University, China), Turdi Tohti (Xinjiang
      University, China), and Askar Hamdulla (Xinjiang University, China)

Retinal Microvascular Segmentation Algorithm Based on Multi-Scale Attention Mechanism  72
      Yuanqiong Chen (Jishou University, China), Yuting Jiang (Jishou
      University, China), Yue Yuan (Shanghai Polytechnic University, China),
      and Pingping Wang (Jishou University, China)

Research Progress of Deep Learning in Diagnosis and Treatment of Ovarian Tumor  78
      Qiudong Yu (Tianjin Vocational and Technical Normal University,
      China), Kun Liang (Tianjin Agricultural College, China), Huiting Xiao
      (Tianjin Medical University Cancer Institute and Hospital, National
      Clinical Research Center for Cancer; Key Laboratory of Cancer
      Prevention and Therapy, Tianjin Tianjin’s Clinical Research Center for
      Cancer, Tianjin), Weihua Chen (Tianjin Vocational and Technical Normal
      University, China), and Zhefei Meng (Tianjin Vocational and Technical
      Normal University, China)

Multi-Level Fine-Tuned Transformer for Gait Recognition  83
      Huimin Wu (Qingdao University, China) and Aite Zhao (Qingdao
      University, China)

vi



A Survey of Multimodal Biometric Recognition Based on Hand Vein  90
      Junxia Wei (Xinjiang University, China), Alimjan Abdirhim (Xinjiang
      Uyghur Autonomous Region, China), Peiyong Zhou (Xinjiang University,
      China), Kurban Ubul (Xinjiang University, China), and Nurbiya Yadikar
      (Xinjiang University, China)

A Multi-Layer Residual Architecture for Point Cloud Geometry Compression  95
      Jiawen Yu (Beijing University of Technology, China), Longhua Sun
      (Beijing University of Technology, China), Jin Wang (Beijing
      University of Technology, China), and Qing Zhu (Beijing University of
      Technology, China)

A Predictive Maintenance Model of Equipment System Based on GRU Model  100
      Jiarui Zhang (The 20th Research Institute of China Electronics
      Technology Group Corporation, China), Fan Zhang (CRRC YONGJI Electric
      Co., LTD, China), Xiaowei Guo (The 20th Research Institute of China
      Electronics Technology Group Corporation, China), Xibing Yang (The
      20th Research Institute of China Electronics Technology Group
      Corporation, China), and Panlong Mu (The 20th Research Institute of
      China Electronics Technology Group Corporation, China)

Research on Virtual Skiing System Based on Harmonious Human-Computer Interaction  106
      Tan Li (Northeastern University, China), Hong Wang (Northeastern
      University, China), Dongchuan Fan (Northeastern University, China),
      Dingran Wang (Northeastern University, China), Li Yin (Northeastern
      University, China), and Qin Lan (Northeastern University, China)

TransNeRF: Multi-View Optimization for General Neural Radiance Fields Across Scenes  111
      Qi Zhang (Beijing Research Institute, China Telecom Corporation
      Limited, China), Mingchuan Yang (Beijing Research Institute, China
      Telecom Corporation Limited, China), Hang Zou (Beijing Research
      Institute, China Telecom Corporation Limited, China), and Qiaoqiao Liu
      (Beijing Research Institute, China Telecom Corporation Limited, China)

Performance of Broad Learning System on Movie Review Dataset Compared with Traditional
Method LSTM  117
      Zhihao Liang (South China Normal University, China), Yingshan Shen
      (South China Normal University, China), Zhitao Luo (South China Normal
      University, China), and Muxin Xu (South China Normal University,
      China)

Study on Soil Water and Salt Information Model of Digital Farmland  123
      Yu Li (Tianjin Agricultural University, China), Ling Liu (Tianjin
      Agricultural University, China), and Shuhong Sun (Tianjin Agricultural
      University, China)

Improved Denoising Method for Real-Time Path Tracing by Separating Indirect Albedo  128
      Kai Zhou (National University of Defence Technology, China) and Yusong
      Tan (National University of Defence Technology, China)

MIND-VR: A Utility Approach of Human-Computer Interaction in Virtual Space Based on
Autonomous Consciousness  134
      Ziyan Chu (Community University of Zhejiang, China), Jiacheng Wang
      (Community University of Zhejiang, China), Xinyue Jiang (Community
      University of Zhejiang, China), Chang Liu (Zhejiang Lab, China), and
      Liang Li (Community University of Zhejiang, China)

vii



Optical Flow Method-Based Real Time Counting Method of Pull-up  139
      Daijia Tang (Shenzhen United Information Technology Co., Ltd., China),
      Guanjun Mao (Shenzhen United Information Technology Co., Ltd., China),
      Changlin Li (Beijing Institute of Technology, China), Chao Yao
      (Shaanxi Normal University, China), and Zehua Guo (Beijing Institute
      of Technology, China)

Small Object Detection Method Based on Improved YOLOv5  144
      Tianyu Gao (Xinjiang University, China), Mairidan Wushouer (Xinjiang
      University, China), and Gulanbaier Tuerhong (Xinjiang University,
      China)

A Skeleton Posture Transfer Method from Kinect Capture  150
      Zhengjie Deng (Hainan Normal University, China; Guilin University of
      Electronic Technology, China), Shuqian He (Hainan Normal University,
      China), Mengyan Zhang (Hainan Normal University, China), and Yizhen
      Wang (Hainan Normal University, China)

Collaborative Learning of Deep Reinforcement Pushing and Grasping Based on Coordinate
Attention in Clutter  156
      Min Zhao (Beijing University Of Technology, China), Guoyu Zuo (Beijing
      University Of Technology, China), and Gao Huang (Beijing University Of
      Technology, China)

A Layered Algorithm of Style Transfer  162
      Qi Lin (Beijing University of Technology Beijing, China), Qing Zhu
      (Beijing University of Technology Beijing, China), and Weiran Li
      (Beijing University of Technology Beijing, China)

Siamese Attentive Convolutional Network for Effective Remote Sensing Image Change
Detection  167
      Zifu Wan (Dalian University of Technology, China) and Tianyu Yan
      (Dalian University of Technology, China)

Application of Machine Learning in Flood Forecast: A Survey  177
      Di Qiao (Henan Province Project Promotion Centre, China), Jinbo Qiao
      (Information Center, Yellow River Conservancy Commission of the
      Ministry of Water Resources, China), and Mingti Cui (Henan University
      of Animal Husbandry and Economy, China)

Two-Loop Control of Harvesting Mechanical Arm Base on Adaptive Input Shaping Algorithm 
182
      Mingming Sun (University of Science and Technology Beijing, China) and
      Dexin Liu (Beijing Union University, China)

A Pedestrian Multi-Object Tracking Algorithm Based on CenterTrack for Autonomous Driving 
189
      Chenyang Yan (Beijing Key Laboratory of Information Service
      Engineering, Beijing Union University, China), Cheng Xu (Beijing Key
      Laboratory of Information Service Engineering, Beijing Union
      University, China), Runxue Yuan (Beijing Institute of Fashion
      Technology, China), Mingxing Li (Beijing Key Laboratory of Information
      Service Engineering, Beijing Union University, China), Xuewei Li
      (Beijing Key Laboratory of Information Service Engineering, Beijing
      Union University, China), and Hongzhe Liu (Beijing Key Laboratory of
      Information Service Engineering, Beijing Union University, China)

Medical Intention Recognition Based on MCBERT-TextCNN Model  195
      Sai Wang (Xinjiang University, China), Hankiz Yilahun (Xinjiang
      University, China), and Askar Hamdulla (Xinjiang University, China)

viii



Multi-Lingual Offline Signature Recognition Based on LOMO Feature  201
      Aliya Rexit (Xinjiang University, Urumqi, China), Mahpirat Muhammat
      (Xinjiang University, Urumqi, China), Ruxianguli Abudurexiti (Xinjiang
      Police Collage, Urumqi, China), Yusnur Muhtar (Xinjiang University,
      Urumqi, China), and Kurban Ubul (Xinjiang University, Urumqi, China)

Research on Information Fusion and Kalman Filter for Speech Enhancement  207
      Yelei Jin (Xinjiang University, China), Gulanbaier Tuerhong (Xinjiang
      University, China), and Mairidan Wushouer (Xinjiang University, China)

Skew Distribution NMS Algorithm for Text Detection in Natural Scenes  212
      Gang Zhou (Xinjiang University, China), Youwei Yang (Xinjiang
      University, China), Jiaqing Mo (Xinjiang University, China), and
      Qiuling Liu (Xinjiang University, China)

Does Appearance Influence Homework Rating?  218
      Jiayi Wu (North China University of Water Resources and Electric
      Power, China), Xupeng Dang (North China University of Water Resources
      and Electric Power, China), Jiashuai Shi (Hunan University of
      Technology and Business, China), and Wei Jiang (North China University
      of Water Resources and Electric Power, China)

Discovering the Structure Information of the Classroom from A Single Image  222
      Chao Yao (Shaanxi Normal University, China), Fa Chen (Shaanxi Normal
      University, China), and Xiaoqing Shang (Shaanxi Normal University,
      China)

An Intelligent Vehicle Data Security System Based on Blockchain for Smart City  227
      Kai Chen (Beijing Union University, China), Hongjun Wu (Beijing Union
      University, China), Cheng Xu (Beijing Union University, China), Nan Ma
      (Beijing University of Technology, China), Songyin Dai (Beijing Union
      University, China), and Hongzhe Liu (Beijing Union University, China)

A Survey of Interpretable Machine Learning Methods  232
      Yan Wang (Xinjiang University, China) and Gulanbaier Tuerhong
      (Xinjiang University, China)

An Integrated Graph Convolutional Neural Network Approach to Educational Object Reordering
238
      Xu Chen (Central China Normal University, China), Longkai Wu (Central
      China Normal University), and Peizhi Mao (Central China Normal
      University, China)

Tomb Mural Image Enhancement Based on Improved CycleGAN  242
      Jing Zhao (Beijing Union University, China)

Chinese Named Entity Recognition Based on Improved K-BERT  248
      Jianli Li (Xinjiang University, China), Hankiz Yilahun (Xinjiang
      University, China), and Askar Hamdulla (Xinjiang University, China)

NIDS: Random Forest Based Novel Network Intrusion Detection System for Enhanced
Cybersecurity in VANET's  255
      Ghulam Mohi-ud-din (Northwestern Polytechnical University, China),
      Jiangbin Zheng (Northwestern Polytechnical University, China),
      Zhiqiang Liu (Northwestern Polytechnical University, China), Muhammad
      Asim (Northwestern Polytechnical University, China), Jiajun Chen
      (Nanchang Hangkong University Nanchang, China), Jinjing Liu (Nanchang
      Hangkong University Nanchang, China), and Zhijun Lin (Northwestern
      Polytechnical University, China)

Research on A Multi-Slice MRI Reconstruction Algorithm Based on Deep Learning  261
      Ziyu Lin (Guangdong Country Garden School, China)

ix



 
 

Author Index  269

x




