2022 2nd International
Conference on Computer

Graphics, Image and
Virtualization (ICCGIV 2022)

Chongqing, China
23-25 September 2022

.O I E E E IEEE Catalog Number: CFP22DE9-POD
° ISBN: 978-1-6654-9251-5



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: CFP22DE9-POD
ISBN (Print-On-Demand): 978-1-6654-9251-5
ISBN (Online): 978-1-6654-9250-8

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

.com

proceedings



2022 2nd International
Conference on Computer

Graphics, Image and
Virtualization (ICCGIV)

ICCGIV 2022

Table of Contents

Preface ..o xi

1. Computer Graphics and Geometric Design

A Novel Loop Closure Approach in 2D LIDAR SLAM ... ...c.ooiiiiiiiiiiiiiiiei e 1
Haojie Wang (Shanghai Polytechnic University, China) and Daofeng Du
(Shanghai Insititude of Computing Technology, China)

An Example-Based Method for 3D Real-Time Rendering In Chinese Ink Style .....................cccc.ee.. 6
Xuepeng Wang (Beijing University of Technology, China), Qing Zhu
(Beijing University of Technology, China), and Wenzhe Zhu (Beijing
University of Technology, China)

TU-Net: a new Network for Optic Disc Segmentation ..............................cooo 12
Siyu Liu (Guilin University of Electronic Technology, China), Junlin
Guan (Guilin University of Electronic Technology, China), Yuxiang He
(Guilin University of Electronic Technology, China), and Xiaolong Wang
(Guilin University of Electronic Technology, China)

Real-Time Detection of Formation Head Vehicles Based on Improved YOLOv5s Network .............. 16
Zhigang Ren (Army Engineering University of PLA, China), Guoquan Ren
(Army Engineering University of PLA, China), and Dinhai Wu (Army
Engineering University of PLA, China)

ELERP: An Ellipsoidal Linear Interpolation for Ellipsoidal Graph Visualization ............................. 20
Jiarun Wang (North China Institute of Computing Technology (NCI),
China), Jian Xu (North China Institute of Computing Technology (NCI),
China), and Zhigiang Li (China People’s Liberation Army National
Defense University, China)

Color Code Structure Design and Recognition using OpenCV .............ccccoiiiiiiiiiiiiiiiiiiiiieeeeee, 28
Qintao Huang (University of South China, China), Chang Zhou
(University of South China, China), and Gefu Zhang (University of
South China, China)



Convex-Hull-Directed Edge Routing Geometric Optimization .................ccooooiiii . 34
Jiarun Wang (North China Institute of Computing Technology (NCI),
China), Zhigiang Li (China People’s Liberation Army National Defense
University, China), Jian Xu (North China Institute of Computing
Technology (NCI), China), and Xin Ding (North China Institute of
Computing Technology (NCI), China)

Application of Computer 3D Technology in Graphic Design of Animation Scene ........................... 42
Lei Li (Anhui University of Technology, China)

3D Animation face Modeling and Feature Extraction Based on Computer Graphics and Image
Processing TeChNOIOZY ............oiiiiiiiiiiiiiiiiii e 46
Yuandong Liu (software engineering institute of Guangzhou, China),
Xiansheng Liu (software engineering institute of Guangzhou, China),
and Zhiwei Liu (software engineering institute of Guangzhou, China)

Unwrapping Phase Method Based on Rearranged Periodic Fragments .........................vieee.... 50
Han Wang (University of Electronic Science and Technology of China,
China), Hongbin Cai (University of Electronic Science and Technology
of China, China), and Guanghui Lu (University of Electronic Science
and Technology of China, China)

Application of Configuration Graphics Modeling Technology in Scheduling Automation
GIaphiCs SYSTOIM ......oiiiiiiiiiii e e 54
Zhimeng Lv (NARI Technology Nanjing Control Systems Ltd, China), Xia
Yin (NARI Technology Nanjing Control Systems Ltd, China), Zhen Yan
(NARI Technology Nanjing Control Systems Ltd, China), Hua Xu (NARI
Technology Nanjing Control Systems Ltd, China), Kun Zhao (NARI
Technology Nanjing Control Systems Ltd, China), Caishen Fang (NARI
Technology Nanjing Control Systems Ltd, China), and Kun Huang (NARI
Technology Nanjing Control Systems Ltd, China)

A Cloud-Edge-Device Collaborative Inference Framework ................cccccooioiiiimiiiiiiiiiinnes 59
Xiang Jia (China Telecom Corporation Limited Beijing Research
Institute, China), Ying Tong (China Telecom Corporation Limited
Beijing Research Institute, China), Zheng Zhang (China Telecom
Corporation Limited Research Institute, China), and Rui Fu (China
Telecom Corporation Limited Research Institute, China)

Design and Development of 2D Picture Book Style Text-Based Adventure Game ........................... 63
Wei Song (Beijing Institute of Graphic Communication, China), Lezi
Huang (Beijing Institute of Graphic Communication, China), Huaqun Liu
(Beijing Institute of Graphic Communication, China), Shan Zhao
(Beijing Institute of Graphic Communication, China), Linjing Wu
(Beijing Institute of Graphic Communication, China), and Hou Shu
(Beijing Institute of Graphic Communication, China)

The Innovative Application of Buyi Batik Pattern Based on Shape Grammar ................ccccccoeeeeinnns 67
Min Wang (Hubei University of Technology, China) and Changsheng Peng
(Hubei University of Technology, China)

2. Computer Image Processing and Signal Recognition

Interpolation and Sharpening for Image Upsampling ...............ccooiiiiiiiiiiiiiiiii 73
Xun Wang (Wuhan University, China)

vi



A Review of Image Authentication Techniques Based on Deep Hashing ......................ccoooeeiinn.l. 78
Tingting Lu (Beijing Institute of Graphic Communication, China),
Liuping Feng (Beijing Institute of Graphic Communication, China), and
Qianxu Dong (Beijing Institute of Graphic Communication, China)

A Creativity Survey of Generative Adversarial Networks Applied to Images ...................cccceevveeen. 85
RongShan Chen (Xidian University, China)

Natural Image Matting Based on Image INpainting ....................uuuuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieieens 89
Yuan Zhang (Guizhou Minzu University, China), Mian Tan (Guizhou Minzu
University, China), Zhulian Zhou (Guizhou Minzu University, China),
Yuan Yang (Guizhou Minzu University, China), Yihui Liang (University
of Electronic Science and Technology China, China), and Fujian Feng
(Guizhou Minzu University, China)

Sound Event Detection on Grad-CAM Method with Complex Pretrained Model ............................ 94
Xichang Cai (North China University of Technology, China), Ziling Qiao
(North China University of Technology, China), Yanggang Gan (North
China University of Technology, China), Juan Wu (North China
University of Technology, China), Menglong Wu (North China University
of Technology, China), and Hongxia Dong (North China University of
Technology, China)

Wavelets-Based Digital Watermarking Scheme for Medical Image Data .....................oooovviiinenen.l. 98
Jidong Xu (Johns Hopkins University, United States), Jinglun Yu (Johns
Hopkins University, United States), and Hao Tang (Kunming University
of Science and Technology, China)

Multimodal Intention Understanding Method Based on NHMM .............ccooooiiiiiiiiiinini, 103
Hao Liu (University of Jinan, China; Shandong Provincial Key
Laboratory of Network Based Intelligent Computing, China)

Local Image Management System in a Multi-user Environment Based on Docker ......................... 107
Ying Tong (China Telecom Corporation Limited Research Institute,
China), Xiang Jia (China Telecom Corporation Limited Research
Institute, China), and Hongming Qiao (China Telecom Corporation
Limited Research Institute, China)

Coronary Artery Segmentation from X-ray Angiographic Images using Width-Aware U-Net ........ 111
Shuang Song (Beihang University, China), Ruoxiu Xiao (University of
Science and Technology Beijing, China), Tong Lu (Visual 3D Medical
Science and Technology Development Co. Ltd, China), and Hang Zhu (The
Sixty Medical Center of People’s Liberation Army General Hospital,
China)

ASTNet: Kernel Attention-Based Spatiotemporal Convolution Network for EEG Emotion

RECOGNITION ..ooiiiiiiiii e 115
Lin Zhu (Nantong University, China), Yeqin Shao (Nantong University,
China), Zhan Gao (Nantong University, China), and Haochen Feng
(Nantong University, China)

Research on Public Management of Forest Image System ...................coooiiiiiiiniiiiin e, 120
Kaigiao Yang (People’s Public Security University of China, China),
Yikai You (People’s Public Security University of China, China), and
Wenxuan Rong (People’s Public Security University of China, China)

vii



Study on Missile-Borne SAR Imaging Quality Assessment Based on Global Features .................... 124
Shunyu Yao (Xi’an Electronic Engineering Research Institute, China),
Gang Lei (Xi’an Electronic Engineering Research Institute, China), and
Zeyu Ren (Xi’an Electronic Engineering Research Institute, China)

Multi-Stream Adaptive GCN with Dropgraph for Skeleton-Based Action Recognition .................. 130
Yao Huang (Xihua University, China), Bing Li (Xihua University,
China), YuXiang Feng (Xihua University, China), YiLong Li (Xihua
University, China), and Zhen Li (Xihua University, China)

Target Recognition Charging Robot Based on Lightweight Network .......................ccoooo, 136
Weihe Wang (National University of Defense Technology, China), Xingzhi
Fu (National University of Defense Technology, China), Nan Li
(National University of Defense Technology, China), and Hongqi Yu
(National University of Defense Technology, China)

Knee Joint Magnetic Resonance Images Recognition Based on Iterative Threshold Segmentation.... 139
Jian Zeng (Mianyang Teachers Coll, China) and Yin Li (China
Aerodynamics Research and Development Center, China)

A low-Light Image Enhancement Method Based on Atmospheric Scattering Model ...................... 145
Weigiang Liu (Rocket Force University of Engineering, China), Peng
Zhao (Rocket Force University of Engineering, China), Bo Zhang (Rocket
Force University of Engineering, China), and Wei Xuan (Rocket Force
University of Engineering, China)

Unsupervised Detection for Missing Circuit Components Based on Difference Images .................. 151
Yanhe Liang (State Grid Heilongjiang Power Supply Service Center,
China), You Gong (State Grid Heilongjiang Power Supply Service Center,
China), Huiying Liu (State Grid Heilongjiang Power Supply Service
Center, China), and Qi Li (State Grid Heilongjiang Power Supply
Service Center, China)

A Sudoku Image Recognition Method ... 155
Yinghui Yu (Fujian University of Technology, China), Yongqiang Lin
(Fujian University of Technology, China), and Mao-Hsiung Hung (Fujian
University of Technology, China)

Surface Transformer for 3D Object Detection ................cooiiiiiiiiiiiiiiiiiiiiiiee e 159
Yanfei Liu (High-tech Institute of Xi’an, China) and Kanglin Ning
(High-tech Institute of Xi'an, China)

3. Virtual Reality Technology and Intelligent Algorithm Applications

The Design and Development of Online Training System for Automobile Inspection and

Maintenance Technology Specialty Based on Virtual Reality Technology ...............cc.c..ocvieeeiiin. 165
Mingao Yao (Sichuan Aerospace Polytechnic, China) and Yuanyuan Wang
(Sichuan Aerospace Polytechnic, China)

A Dwell Point Detection Algorithm for Smart pen .................... 169
DeHui Kong (University of [inan, China; Shandong Provincial Key
Laboratory of Network Based Intelligent Computing, China)

Research on Virtual Reality Imaging Technology and Visual Beautification Based on
Artificial Intelligence ... 173
YuMeng Song (Yunnan University, China)

viii



Multi-Focus Image Fusion Algorithm Based on Weighted Local Variance Focus Detection ............ 177
Shupeng Wang (xi’an university of science and technology, China) and
Rui He (xi’an university of science and technology, China)

Ellipsoidal ray Casting AIGOrithim .............oooiiiiiiiiii e 183
Jiarun Wang (North China Institute of Computing Technology (NCI),
China), Fan Yang (North China Institute of Computing Technology (NCI),
China), and Zhigiang Li (China People’s Liberation Army National
Defense University, China)

A Heterogeneous Remote-Sensing Image Matching Method Based on Graph Neural Networks ..... 191
Huitai Hou (Information Engineering University, China), Qing Xu
(Information Engineering University, China), Chaozhen Lan (Information
Engineering University, China), Yunhao Chang (Information Engineering
University, China), and Longhui Liu (Information Engineering
University, China)

Sales Forecasting Model of E-Commerce Activities Based on Improved Random Forest Algorithm. 195
Shuang Li (Lyceum of the Philippines University; Hunan International
Economics University, China)

Research on A Multimodal Fusion Intention Understanding Algorithm for Geriatric Carer

RODOLS ... 199
WeiNa Li (University of Jinan, China; Shandong Provincial Key
Laboratory of Network Based Intelligent Computing, China)

Image Retrieval Method Based on Improved Frequency-Turned Algorithm ................................. 203
GuanNan Deng (Northeast Electric Power University, China), Can Cui
(Northeast Electric Power University, China), Zhe Ma (Northeast
Electric Power University, China), and Mei Zhang (Northeast Electric
Power University, China)

An Interactive Algorithm for Augmented Reality Experiment ...............ccccccoiiiiiiiiiiiiiiiiinn 208
Zishuo Xia (University of Jinan; Shandong Provincial Key Laboratory of
Network Based Intelligent Computing, China)

Design of Roadside Vision Perception Algorithm for V2X Technology .............cccooviiiiiiiiiiinnnen. 212
ChunLei Ma (Beijing National New Energy Vehicle Technology Innovation
Center Co. LTD, China), Yuan Li (Beijing National New Energy Vehicle
Technology Innovation Center Co. LTD, China), ZhiGang Wang (Beijing
National New Energy Vehicle Technology Innovation Center Co. LTD,
China; North China University of Technology, China), Liang Yang
(Beijing National New Energy Vehicle Technology Innovation Center Co.
LTD, China), Xin Zhou (Beijing National New Energy Vehicle Technology
Innovation Center Co. LTD, China), and DingHai Pan (Beijing National
New Energy Vehicle Technology Innovation Center Co. LTD, China)

Research of Chinese Painting Inpainting Based on Improved Criminisi Algorithm ....................... 217
Qiang Zhong (China Agricultural University, China), Bai Yu (Publicity
DepartMent of CPC Xi’an Municipal Committee, China), Qing Wang (China
Agricultural University, China), Qian Zhou (China Agricultural
University, China), and Mao Han (China Agricultural University, China)

Improved SIFT Image Feature Matching Algorithm ...................cccoooiiiii 223
Zhonghao Wu (Shanghai Polytechnic University) and Hengyang Wu
(Shanghai Polytechnic University)



A Gesture Recognition Algorithm for Smart GIoves ..............ccoooiiiiiiiiiiiiiiii e 227
Hong Cui (University of Jinan, China)

Research on the Greening of Food Packaging Design Based on Big Data Method ......................... 231
Jian Rao (Hubei University of Technology, China) and Zequn Li (Hubei
University of Technology, China)

Reversible Watermarking Algorithm for Halftone Images Based on Overlapping Blocks Scanning

and Central Pixels FLIPPINE .......uuuiiiiiiiiiiiii e 235
Qianxu Dong (Beijing Institute of Graphic Communication, China),
Liuping Feng (Beijing Institute of Graphic Communication, China), and
Tingting Lu (Beijing Institute of Graphic Communication, China)

Automated Segmentation of Organs at Risk for Nasopharyngeal Carcinoma by Dropout U-Net .... 241
Haixiang Xu (University of Electronic Science and technology, China)

Framework-Based Middle Layer Implementation Technology for 5G Communication Modules for
Embedded System APPLICatiONS ..............ooiiiiiiiiiiiiiiii e 245
Lei Chen (Zhejiang Electric Power CO.LTD., China), Sicheng An (North
China Electric Power University, China), and Lei Wang (Zhejiang
Electric Power CO.LTD., China)

Author Index . . ... . 249





