
 
 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
IEEE Catalog Number: 

ISBN: 

CFP20D40-POD  

978-1-7281-8636-8 

2020 IEEE 6th International 

Conference on Computer and 

Communications (ICCC 2020) 

Chengdu, China 

11-14 December 2020 

Pages 1-622 

1/4 



 
 
 
 

 

 

 

Copyright © 2020 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:   CFP20D40-POD 
ISBN (Print-On-Demand):  978-1-7281-8636-8 
ISBN (Online):   978-1-7281-8635-1 
 
           
 

 

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 
 

 
 



 

iii 
 

Table of Contents 

2020 IEEE 6th International Conference on 

Computer and Communications (ICCC) 

   
   

 

 

 Channel Theory and Coding 

A Novel Channel Estimation Method for UAV in High-Capacity CDMA Network ............................................ 1 

Hongshan Ban, Tao Peng, Deping Lin 

A Novel Channel Allocation Strategy in Low Earth Orbit Satellite Networks ................................................... 8 

Chaofan Duan, Ruoqiong Duan, Jing Feng, Haotian Chang 

Research on a JPEG Digital Image Encryption Algorithm ............................................................................. 14 

Long Yunxiang, Hao Huang, Jian Zheng 

Power Allocation for Covert Wireless Communications in Fading Channels ................................................ 20 

Haohui Yang, Li Sun 

Distorted Channel Correction for UCA Based OAM Communication ............................................................ 26 

Wei Yu, Bin Zhou, Zhiyong Bu, Shuang Wang 

FPGA Acceleration Architecture Design and Implementation of LTE Physical Downlink Shared Channel .. 31 

Wenlu Xu, Zhili Zhang, Jianfei Tong, Cheng Wang, Weidong Wang 

Authentication Method for WiFi Connection of Devices Based on Channel State Information ..................... 37 

Huan Dai, Wenhua Shi, Zelun Zhou, Jingjing Jiang 

Power Line Carrier and Wireless Multi-Channel Cooperative Communication Based on Adaptive Relay 
Selection ......................................................................................................................................................... 44 

Yang Lu, Chunyan An, Lixian Ma, Yaming Wen 

Research on Wireless Channel Modeling Based on Clustering Algorithm .................................................... 50 

Wenru Zhang, Keyi Long, Weimin Wang, Heng Wang, Yongjun Li, Yuanan Liu 

Channel Feedback for Millimeter Wave MIMO-OFDM System via Tensor Parallel Compression ................ 54 

Preface .................................................................................................................................................xxxviii

Committees ..........................................................................................................................................................................xl



 

iv 
 

Zhixian Ding, Xu Liu, Xue Li 

Error Exponent for Nakagami-m Fading Massive MIMO Channels .............................................................. 59 

Zhengyang Hu, Haixia Zhao, Jiang Xue 

Stochastic Cluster Models for 5G Channels Based on Passive Sounding in In-Service Networks .............. 64 

Xuyan Hou, Xuefeng Yin, Linjian Zhang 

 Communication Theory and Technology 

An Effective Target Address Generation Method for IPv6 Address Scan ...................................................... 73 

Gang Zheng, Xinzhong Xu, Chao Wang 

Worst-Case End-to-End Delay Analysis for an AFDX Evolution Network ..................................................... 78 

Xueqian Tang, Zexiong Luo, Guoyuan Qu 

Neural Network Based Clipping and Filtering Scheme for Cubic Metric Reduction in OFDM Systems ....... 83 

Cong Liu, Hongliang Zhu, Xiaodong Zhu 

Content-Aware Load Balancing in CDN Network .......................................................................................... 88 

Ziqi Cui, Yongxiang Zhao, Chunxi Li, Yunpeng Song, Wenwen Li 

An Improved Segmented Flipped Successive Cancellation List Decoder for Polar Codes .......................... 94 

Yunlong Peng, Xingcheng Liu, Jingyun Bao 

The Novel Modified Weighted Bit-Flipping Decoding Algorithms for Reed-Muller Codes with Simple Scaling 
and SNR Adaption ........................................................................................................................................ 100 

Yufang Yin, Yingsong Chen 

   

 

Priority based Multi-user Task Scheduling for Vehicular Cloud Services .....................................................110 

Pengcheng Han, Qiang Zhang, Xiangping Zhai 

Energy Efficient Resource Optimization in User-Centric UDNs with NOMA and Beamforming ..................115 

Long Zhang, Guobin Zhang, Xiaofang Zhao, Enchang Sun, Xin Wei 

Subcarrier Nulling: Fair and Efficient Coexistence of LTE/WiFi in Unlicensed Band .................................. 122 

Jingyi Sun, Aijing Li, Lei Zhang, Zhen Qin, Fangxu Lu 

 Communication Protocol Design and Routing Algorithm 

Research on Performance of Asymmetric Polling System Based on Blockchain ....................................... 127 

Semi-LDPC Convolutional Codes with Low-latency Decoding Algorithm ................................................... 105

Zengzhe Chen, Suihua Cai, Li Chen, Xiao Ma



 

v 
 

Zhijun Yang, Qianlan Kou 

An Improved Algorithm for Adaptive Communication Frame Length Based on Modbus Protocol .............. 132 

Yao Yuanyuan, Chen Meng 

Research on Two-level Priority Polling Access Control Protocol Based on Continuous Time .................... 136 

Zhijun Yang, Lei Mao, Hongwei Ding, Qianlan Kou 

Multi-attribute Ad Hoc Network Routing Selection Based on Option-critic .................................................. 141 

Fan Peng Zhu, Lei Zhu, Chang Hua Yao, Lei Wang, FengYi Cheng, HaiBo Zhang 

An Optimized Contact Graph Routing Algorithm in Deep Space Communication ...................................... 147 

Hua Liang, Xin Xu, Yang Li, Yan Yao 

A Heuristic Multi-path QoS Routing Algorithm for Hierarchical Networks .................................................... 152 

Funing Chen, Mangui Liang 

A Congestion-Free Mechanism for Geographic Routing Protocols in Aerial Sensor Networks .................. 157 

Xinquan Huang, Aijun Liu, Xiaohu Liang 

Improving Traditional Routing Protocols for Flying Ad Hoc Networks: A Survey ......................................... 162 

Ming Xu, Jian Xie, Yu Xia, Wei Liu, Rong Luo, Shunren Hu, Daqing Huang 

Analysis and Evaluation of Clock Synchronization Protocol of Time-Triggered Ethernet ........................... 167 

Zexiong Luo, Xueqian Tang, Yunwen Kong, Qiao Li 

Reverse Engineering of Industrial Control Protocol By XGBoost with V-gram ........................................... 172 

Rui Wang, Yijie Shi, Jinkou Ding 

Secret Key Distribution Protocol in MIMO Systems with 3D-3GPP Channel Model ................................... 177 

Boqian Liu, Aiqun Hu 

A Networking Scheme for FANET Basing on SPMA Protocol ..................................................................... 182 

Fang Sun, Zhijun Deng, Changqing Wang, Zhe Li 

 Wireless Transmission Theory and Technology 

Scheduling and Relay Selection for Full-Duplex Wireless Powered Cooperative Communication Networks 

 ...................................................................................................................................................................... 188 

Muhammad Shahid Iqbal, Syed Adil Abbas Kazmi, Yalcin Sadi, Sinem Coleri 

Deep Reinforcement Learning for Cooperative Coded Caching Strategy in Fog Radio Access Network .. 194 

Yunhao Fan, Xiaoxiang Wang 



 

vi 
 

Intelligent Reflecting Surface Aided Wireless Networks: Harris Hawks Optimization for Beamforming Design 

 ...................................................................................................................................................................... 200 

Huaqiang Xu, Guodong Zhang, Jun Zhao, Quoc-Viet Pham 

Statistical Multiplexing Gain Analysis for C-RAN Based on Processing Resource Utilization .................... 206 

Xusheng Tong, Lin Tian, Zongshuai Zhang, Qian Sun, Yuanyuan Wang 

Design of Physical Layer Secure Transmission in RF Energy Harvesting Cognitive Radio Network ......... 212 

Cong Li, Guang Li 

Movement and Communication Co-Design in Multi-UAV Enabled Wireless Systems via DRL .................. 220 

Zhonghao Lyu, Chenhao Ren, Ling Qiu 

Congestion Perception Based on Load Estimation in Spread Spectrum Aloha .......................................... 227 

Yuqin Huang, Min Peng 

A New Vision-Aided Beam Prediction Scheme for mmWave Wireless Communications ........................... 232 

Ziqiang Ying, Haojun Yang, Jia Gao, Kan Zheng 

Radio Wave Propagation Prediction Based on Path Sequence Regression .............................................. 238 

Chen Lan Zi Huang, Yirong Wang, Manyu Liang, Jing Hu, Tiecheng Song 

A Novel Soft-Output Demapper for DOCSIS 3.1 ......................................................................................... 243 

Feng Zheng, Bowen Pang 

 Communication and Information System 

Energy-Efficient Power Control Optimization Algorithm in Massive MIMO Systems .................................. 251 

Guo Tian, Li Guomin 

Research on Area Spectrum Efficiency and Energy Efficiency in 3-tier Ultra-Dense Heterogeneous Cellular 
Networks ....................................................................................................................................................... 256 

Dong Xiong, Ling Dai, Xiaoping Zeng 

Two-Step Distributed Resource Selection Scheme for NR-V2V Communication ....................................... 262 

Hao Wang, Xinyu Gu, Zeyang Zhang, Ye Wang 

A MAB-Based Discrete Power Control Approach in Anti-jamming Relay Communication via Three-layer  

Stackelberg Game ........................................................................................................................................ 267 

Zhibin Feng, Yijie Luo, Xueqiang Chen, Wen Li 

Peak to Average Power Ratio (PAPR) Mitigation for Underwater Acoustic OFDM System by Using an 
Efficient Hybridization Technique ................................................................................................................. 273 



 

vii 
 

Farhad Banoori, Jinglun Shi, Khalid Khan, Ruiyan Han 

A Method of Phase Noise Estimation and Compensation Based on Golay Sequence in Time Domain for 
SC-FDE Millimeter-Wave Communication Systems .................................................................................... 278 

Tingting Yao, Xiangyang Wang, Huan Zhou, Suheng Tang, Chenggui Xu 

5G Network Evolution and Dual-mode 5G Base Station ............................................................................. 283 

Bowen Cai, Hua Zhang, Han Guo, Guanghui Zhang, Weiliang Xie 

A Scheme Using up-chirp and Down-chirp for LoRa’s bit Synchronization and Carrier Restoration .......... 288 

Cong Cao, Shenghua Zhai 

Power Allocation to Achieve Maximum Throughput in Multi-radio Multi-channel Mesh Network ................ 293 

Menghui Li, Tao Peng, Hao Wu 

A Novel FMCW Radar-Based Scheme for Indoor Localization and Trajectory Tracking ............................ 298 

Xiangyu Shen, Haifeng Zheng, Xinxin Feng 

System Design and Performance Test for Phased Array Radar Communication ....................................... 304 

Wenge Xing, Yuan Yao, Guangxin Wu, Xinxin Liu, Jun Zhu 

Secure and Transparent Public-key Management System for Vehicular Social Networks ......................... 309 

Abdul Noor, Youxi Wu, Salabat Khan 

Covert Communications in Uplink NOMA Systems with Channel Inversion Power Control ....................... 317 

Maochun Wang, Weiwei Yang, Yida Wang, Liwei Tao, Ruiqian Ma 

Research on Polar Coding Application for Underwater Acoustic OFDM Communication System ............. 322 

Yushuang Zhai, Jilong Li, Haihong Feng 

Recognition of Communication Relationship Based on the Spectrum Monitoring Data by Improved VGGNET 

 ...................................................................................................................................................................... 329 

Haibo Zhang, Chang Hua Yao, Lei Zhu, Lei Wang, Fanpeng Zhu, Yiming Chen 

 Wireless Communication and Data Transmission 

An Attitude and Altitude Determination Algorithm Based on Doppler Spectrum and Time Delay ............... 338 

Yuting Zhang, Jingchen Qi, Qun Wan 

Random Service Theory Based Link Blockage Model for Near-optical Wireless Communication Systems
 ...................................................................................................................................................................... 344 

Ke Dong, Xizheng Ke, Min Zhu 

SCD-NS: Service Customized Deployment of Network Slicing ................................................................... 349 



 

viii 
 

Ying Wang, Jidong Zhang, Jiang Liu, Hua Lu, Tao Huang 

Faster or Slower: Convergence of Link Quality Metrics in Wireless Sensor Networks ............................... 357 

Jinwei Xu, Yu Xia, Jian Xie, Wei Liu, Rong Luo, Shunren Hu, Daqing Huang 

A Communication Model to Enhance Industrial Wireless Networks based on Time-Sensitive Networks ... 363 

Yue Li, Yue Ma, Zhenyu Yin, Ai Gu, Fulong Xu 

Computing-Assisted Task Offloading and Resource Allocation for Wireless VR Systems .......................... 368 

Shiqi Li, Peng Lin, Jing Song, Qingyang Song 

Design and Ground Test of an IPv6 Node for Space Network .................................................................... 373 

Hongcheng Yan, Luming Li, Liang Qiao, Weisong Jia, Wei Wu, Dong Zhou, Lianlian Zeng 

 Image Analysis and Transformation 

A Comparative Study of Image Dehazing Based on Attention-Net and U-Net Atmospheric Light Estimation 

 ..................................................................................................................................................................... .378 

Yuehong Cui, Jinghua Wu, Yuwei Chen, Chunling Cai 

Noise-regression GAN for Image Inpainting and Multiple Generation ....................................................... .383 

Guokai Fu, Chen Diao, Wanli Xue, Shengyong Chen 

Improved U-net for Zebra-crossing Image Segmentation .......................................................................... .388 

Jiahao Zhong, Wei Feng, Qujiang Lei, Shangzhi Le, Xiangying Wei, Yuhe Wang, Weijun Wang 

Research on a Distributed Approach for Large-scale Image Retrieval based on Location-sensitive Hashing 

 ..................................................................................................................................................................... .394 

Tao Zhang, Songyang Wu, Xun Li, Juan Wang 

Research of Hashing Algorithms in Image Retrieval .................................................................................. .400 

Jing Chang 

Application of Gamma Algorithm in Ink Drop Forming Process .................................................................. .405 

Yang Zhang, Likun Lu, Qingtao Zeng 

A Two-Layer Moving Target Defense for Image Classification in Adversarial Environment ....................... .410 

Ye Peng, Guobin Fu, Yingguang Luo, Qi Yu, Bin Li, Jia Hu 

Single Image with Large Sky Area Dehazing Based on Structure-texture Decomposition ......................... 415 

Xue Ren, Chaoying Tang, Biao Wang, Han Su, Xiaojie Li 

Steel Surface Defect Detection Using Transfer Learning and Image Segmentation .................................. 420 



 

ix 
 

Shuai Wang, Xiaojun Xia, Lanqing Ye, Binbin Yang 

Classification of COVID-19 from Chest X-ray images using Deep Convolutional Neural Network ............ 426 

Sohaib Asif, Yi Wenhui, Hou Jin, Si Jinhai 

 Antenna Theory and Design 

A Wideband VHF Horizontal Polarized Omnidirectional Square Loop Antenna .......................................... 434 

Jie Wang, Jincheng Du, Junqing Xu, Qi Zhu 

A Design of Silicon Based Horn Antenna Optimized Using Bayesian Optimization .................................... 438 

An Yang, Wei Xue, Chunming Tian, Jianxing Li, Le Ye 

Wideband Antenna Design Based on the Analysis of Equivalent Resonant Circuits .................................. 443 

Jincheng Du, Yuzhen Lou, Qi Zhu 

A Low Side Lobe Level Microstrip Antenna Array for 77 GHz Automotive Radar ....................................... 448 

Cong Fang, Ming Su, Yuanan Liu 

Compressive-Sensing-Based Antenna Array Calibration with Manifold Separation Technique .................. 453 

Tianhan Tan, Daolin Chen, Yisong Xue, Jie Zhuang 

Neighbor Discovery Algorithm with Collision Avoidance in Ad Hoc Network using Directional Antenna .... 458 

Yunliang Liao, Laixian Peng, Renhui Xu, Aijing Li, Lin Ge 

Mechanically Beam-steering of Horn Antenna Using Non-uniform Flexible Meta- Surface ........................ 463 

Zhiye Jiang, Pei Zheng, Yuwei Qiu, Hailiang Zhu, Chenyu Ding, Gao Wei 

A Fast Neighbor Discovery Algorithm Based on Q-learning in Wireless Ad Hoc Networks with Directional 
Antennas ...................................................................................................................................................... 467 

Yuhua Wang, Laixian Peng, Renhui Xu, Yaoqi Yang, Lin Ge 

 Data Communication and Mobile Computing Network 

Research on Technical Scheme and Overhead Calculation of Dynamic Spectrum Sharing ...................... 473 

Yuetian Zhou, XiaoHang Xu, Na Lu, WeiLiang Xie 

Energy Efficient Trajectory and Communication Co-Design in UAV-enabled SWIPT Systems .................. 481 

Shihang Lu, Ling Qiu, Xiaowen Liang 

Resource Allocation Based on Multi-class Businesses Fairness and Priority in HetNets for Smart Grid ... 487 

Shunyu Yao, Ying Wang, Lanxin Qiu, Yuanbin Chen, Xue Wang, Sachula Meng 

Field Strength Prediction of 230 MHz Urban Macro Cellular Electric Wireless Private Network Based on 
Uniform Geometrical Theory of Diffraction ................................................................................................... 494 



 

x 
 

Weiping Shao, Zhi Ling, Yang Lu, Donglei Zhang, Wei Bai 

Modeling and Simulation of A2G Channel Based on UAV Array ................................................................. 500 

Qipeng Tang, Zaixue Wei, Sibo Chen, Zhenqiao Cheng 

Trust Management of Mobile Users P2P Nodes Based on Blockchain ....................................................... 507 

Xiang Wu, Hao Wu 

Time Slicing Method Based on Network Variation Indicator in Pocket Switched Network .......................... 512 

Liang Liao, Jian Shu, Wenjun Zhu 

A Load Balancing based Resource Allocation Algorithm in UAV-aided MEC Systems ............................... 519 

Chenzhang Jiang, Yinrong Li, Risheng Su, Zhenjiang Xiao, Feng Yan 

Node Location and Route Optimization of a Two-layer Underground Logistics Network ........................... 524 

Xia Liu, Nan Li 

 Broadband Network Technology and Network Management 

D2D Network Coverage Analysis Based on Cluster User Equipment Classification and Spectrum Sharing 
Allocation ...................................................................................................................................................... 529 

Yaping Lv, Xiangdong Jia, Chunyu Niu, Nini Wan 

Joint Optimization of Resource Allocation and FOV for VR services in Mobile Edge Networks ................. 535 

Wenhao Song, Ying Wang, Man Liu, Zixuan Fei 

A Dual-NIC Mutual Backup Solution of Access Point Handoff in SDN-based Mobile Networks ................. 542 

Dachuan Peng, Ximin Yang, Wan Tang, Lei Fan 

Influences of Network Delay on Cooperative Work between Remote Robots with Force Feedback ......... 548 

Satoru ISHIKAWA, Yutaka ISHIBASHI, Pingguo HUANG, Yuichiro TATEIWA 

An Ontology to Promote Interoperability between Cyber-physical Ssecurity Systems in Critical 
Infrastructures ............................................................................................................................................... 553 

Alda Canito, Katia Aleid, Isabel Praça, Juan Corchado, Goreti Marreiros 

LSTM-based Alarm Prediction in the Mobile Communication Network ....................................................... 561 

Xiaoxue Wang, Dong Liang 

Time-series Network Anomaly Detection Based on Behaviour Characteristics .......................................... 568 

Xiaoyue Yu, Tao Li, Aiqun Hu 

Client-side Security Assessment and Security Protection Scheme for Smart TV Network ......................... 573 

Liang Bao, Songyang Wu, Shaohua Yu, Ju Huang 



 

xi 
 

 

Comparative Research on High-Speed Networks of High Performance Computing Cluster Based on 
MPIGRAPH .................................................................................................................................................. 579 

Jin Nengzhi, Zhe Jianwu, Xiao Haili, Wang Xiaoning, Shen Yulin 

Edge-Concerned Embedding for Multiplex Heterogeneous Network .......................................................... 584 

Wei Dai, Yanlei Shang 

 MIMO System and Development Technology 

Joint AOA-RSS Fingerprint Based Localization for Cell-Free Massive MIMO Systems ............................. 590 

Chen Wei, Kui Xu, Zhexian Shen, Xiaochen Xia, Wei Xie, Lihua Chen, Jianhui Xu 

An Algorithm to Construct the Analog Vectors for Hybrid Precoding in Millimeter Wave Massive MIMO 
Systems ........................................................................................................................................................ 596 

Fazhi Wang, Donghui Liu, Mingyang Chai, Chaoyi Zhu, Wuyang Zhou 

AOA-Assisted Fingerprint Localization for Cell-Free Massive MIMO System Based on 3D Multipath Channel 
Model ............................................................................................................................................................ 602 

Chengjian Liao, Kui Xu, Xiaochen Xia, Wei Xie, Meng Wang 

Pilot Allocation Algorithm Based on K-means Clustering in Cell-Free Massive MIMO Systems ................ 608 

Yu Hao, Jin Xin, Wang Tao, Song Tao, Lv Yu-xiang, Wu Hao 

Improved OMP Algorithm for Cell-Free Massive MIMO Networks with Multi-User Spatial Index Modulation 

 ...................................................................................................................................................................... 612 

Mouhua Huang, Kui Xu, Dongmei Zhang, Xiaochen Xia, Wei Xie, Jianhui Xu 

Hybrid Beamforming for Multiuser Millimeter Wave MIMO-OFDM Systems ............................................... 618 

Xingyu Zhao, Tian Lin, Tongtong Hui, Yu Zhu 

Achievable Rate Maximization for Aerial Intelligent Reflecting Surface-aided Cell-free Massive MIMO 
System .......................................................................................................................................................... 623 

Tao Zhou, Kui Xu, Xiaochen Xia, Wei Xie, Xiaoqin Yang 

 Coding Theory and Key Technology 

AIDS Brain MRIs Synthesis via Generative Adversarial Networks Based on Attention-Encoder ............... 629 

Yandi Gu, Yang Peng, Hongjun Li 

An Encrypted Traffic Classification Framework Based on Convolutional Neural Networks and Stacked 
Autoencoders ............................................................................................................................................... 634 



 

xii 
 

Maonan Wang, Kangfeng Zheng, Dan Luo, Yanqing Yang, Xiujuan Wang 

 

The Knowledge Service System for Information Classification and Coding Standards Management ........ 642 

Shuang Wang, Yue Cheng, Ang Gao, Hong Zhu, Li Wan, Wenfeng Sun 

Learning Sparse Linear Regression Based on Sparse Graph Codes and LT Codes ................................. 647 

Huaqiao Zhou, Xiang Zheng, Weijun Zeng, Mengxue Deng 

Whitened MMSE Precoding Against Multicell Interference in Massive MIMO Broadcasting ...................... 654 

Abdullah Yaqot, Lutz Rauchhaupt 

Syndrome-Aided Gradient Descent Bit Flipping Algorithm for LDPC Decoding .......................................... 659 

Yuang Huang, Haiyang Liu 

Utilizing Keywords in Source Code to Improve Code Summarization ......................................................... 664 

Peng-fei Liu, Xiao-meng Wang 

Payload-based Anomaly Detection for Industrial Internet Using Encoder Assisted GAN ........................... 669 

Peng Zhou 

A Channel Coding Scheme Based on Multi-kernel Polar Codes for Transmitting Data over Compressed 
Voice Channels............................................................................................................................................. 674 

Tikui Zhang, Sensen Li, Bin Yu 

 Space-Earth Integrated Network 

   

Zhiguo Liu, Yunqi Li, Jie Zhu, Qiaoyu Yao, Xiaobo Ren 

Multi-target High-speed Positioning System Based on Triple UWB Radio Frequency ............................... 689 

Qingqiao Li, Yang Lu 

An Indoor Localization Algorithm based on IMM in Mixed LOS/NLOS Environments ................................ 695 

Zhentian Bian, Fanlin Kong, Long Cheng 

UAV Trajectory Control Against Hostile Jamming in Satellite-UAV Coordination Networks ........................ 701 

Chen Han, Aijun Liu, Xiaohu Liang, Lang Ruan, Kaixin Cheng 

XORLoRa: LoRa Backscatter Communication with Commodity Devices ................................................... 706 

Hao Li, Xinyu Tong, Qianru Li, Xiaohua Tian 

Spectrum Occupancy Prediction Based on LEO Satellite Mobile Communication Service ........................ 712 

User-Driven Cache Replacement Strategy for Satellite-Terrestrial Networks Based on SDN.................... 680



 

xiii 
 

Xinyue Yang, Aijun Liu, Xiaohu Liang 

UAV Assisted Localization Scheme of WSNs Using RSSI and CSI Information ......................................... 718 

Bohong Xiang, Feng Yan, Yaping Zhu, Tao Wu, Weiwei Xia, Jingming Pang, Wanzhu Liu, Gang Heng, 
Lianfeng Shen 

A Multi-objective Satellite Handover Strategy Based on Entropy in LEO Satellite Communications .......... 723 

SenBai Zhang, AiJun Liu, XiaoHu Liang 

Multi-Group Multicasting for mmWave Satellite-Terrestrial System with Rate Splitting .............................. 729 

Danyang Wang, Ming-Min Zhao, Min-Jian Zhao 

Power Allocation for DL NOMA in Multi-Beam LEO Satellite Communication System ............................... 736 

Guoliang Chen, Chaoyi Zhu, Shiqi Wang, Yitao Li, Yanjun Yao, Wuyang Zhou 

A Spin Detection Method for Rolling Satellites Based on Micro-Doppler Frequency .................................. 742 

Shenshen Luan, Bowen Cheng, Miaomiao Tian, Yakai Dong, Yalong Pang 

Greedy User Grouping for Sum-rate Maximization in Satellite Communications with ZF Precoding ......... 748 

Xinqian Wang, Chaoyi Zhu, Qi Wang, Yanjun Yao, Wuyang Zhou 

 Communication and Computer Network 

Multi-attribute Multi-Task Online Assignment Algorithm Based on Social Network ..................................... 753 

Dafei Zhu, Bin Zhu, Tao Huang, Yanqiang Li 

Power Allocation and Successive Relay Selection in UAV-assisted Cooperative NOMA System .............. 758 

Wanting Wang, Dazhi He, Yin Xu, Yanfeng Wang, Yu Zhang 

Research on Load Balancing Algorithm of Multicast Services Based on EON ........................................... 764 

Yajun Liu, Xiaoqun Liu, Jianfang Zhang, Yingying Cao, Xiaodong Liu 

Stochastic Analysis on Ambient RF Energy Harvesting............................................................................... 771 

Haipeng Zhang, Ningning Lu, Ruiliang Song, Jie Li 

Spectrum Allocation Based on Spider Monkey Optimization Algorithm with Nonlinear Inertia Weight and 
Sine-Cosine Algorithm .................................................................................................................................. 776 

Dexin Yin, Damin Zhang 

Super-resolution Generative Adversarial Networks Based on Attention Model .......................................... 781 

Bin Yang, Kai Xie, Zepeng Yang, Mengyao Yang 

EHANet: Efficient Hybrid Attention Network towards Real-time Semantic Segmentation........................... 787 



 

xiv 
 

Zhenfeng Xue, Weijie Mao, Wei Jiang 

A Hybrid Mode of Sequence Prediction Based on Generative Adversarial Network................................... 792 

Hang Liu, Heng Luo, TingFei Zhang, WenXuan Huang 

Key Technique of Constructing Collaborating Environment Based on OPENMBEE .................................. 797 

Junjie Xue, Junhua Zhou, Guoqiang Shi, Yanhong Jiang, Shuying Xu, Hongyan Quan 

 Wireless Sensor Network and Key Technologies 

Performance Analysis of Energy-efficient HDAF Relaying Communication Based on SWIPT in Wireless 
Sensor Networks .......................................................................................................................................... 802 

Fengrui Yang, Wei Wei, Na Huo 

Securing Industrial Wireless Sensor Networks via Energy Harvesting-Based Cooperative Jamming ....... 808 

Di Zhai, Chenhui Wang, Gengtao Jia, Junyao Wang, Yang Lu 

Joint Rate and Coverage Design for UAV-Enabled Wireless Networks with Underlaid D2D Communications
 ...................................................................................................................................................................... 815 

Jiansong Miao, Qiuqian Liao, Zhenmin Zhao 

Proximal Policy Optimization Based Continuous Intelligent Power Control in Cognitive Radio Network 
 ...................................................................................................................................................................... 820 

Fan Zishen, Xie Xianzhong, Shi Zhaoyuan, Chen Xiping 

Energy Efficient Resource Allocation for Time Switching Wireless Powered NOMA Networks .................. 825 

Chengyu Cao, Jian Zhao 

CNN-based Intrusion Classification for IEEE 802.11 Wireless Networks .................................................... 830 

Qiang Duan, Xianglin Wei, Jianhua Fan, Long Yu, Yongyang Hu 

An Efficient Charging Algorithm for UAV-aided Wireless Sensor Networks ................................................ 834 

Longan Yang, Zhiyuan Su, Haibing Yang, Zhixiong Na, Feng Yan 

A Cloud Radio Access Network Simulation Platform for Networked Automatic Driving .............................. 839 

Ming Pan, Xiangming Wen, Yawen Chen, Zhaoming Lu, Zifan Wang, Luhan Wang 

A Trajectory Planning Algorithm for Data Collection in UAV-aided Wireless Sensor Networks .................. 846 

Xiao Han, Wenkai Yang, Mingyang Li, Linping Zhang, Feng Yan, Xiaoguang Ma 

Network Selection Algorithm Based on Firefly Search in 5G Heterogeneous Wireless Networks ............. 852 

Qi Meng, Yafeng Wang 

A New Non-Line-of-Sight Localization Algorithm for Wireless Sensor Network .......................................... 858 



 

xv 
 

Zhibo Fan, Hao Chu, Fei Wang, Jian Lu 

Energy Efficient Clustering Protocol Based on Binary Salp Swarm Algorithm for Heterogeneous Wireless 
Sensor Networks .......................................................................................................................................... 863 

Qiang Tu, Yitong Liu, Yi Xie, Xingcheng Liu 

 Internet of Things and Future Communication Technology 

An Improved Digital Predistortion Structure with Dynamic Tuning for 5G Transmitters .............................. 869 

Jingmei Zhao, Linbo Zhai, Feng Yang, Peiyu Liu 

An Effiective IoT Device Identification Using Machine Learning Algorithm ................................................. 874 

Liwu Zhang, Liangliang Gong, Hankun Qian 

Research on Electric 5G Networking and Multi-service Bearer Scheme Based on Co-construction and 
Sharing ......................................................................................................................................................... 878 

Xiaodong Zhou, Han Chen, Sheng Wang, Donglei Zhang, Yaming Wen 

A High-performance IoT Middleware Based on Reinforcement Learning ................................................... 884 

Qining Wang, Jian Shu, Xiaolong Yao, Linlan Liu 

On Energy Efficiency Optimization for Network Slices in 5G Power Communication System .................... 891 

Shang Fangjian, Li Xin, Qian Yuwen, Zhai Di, Lu Yang, Zhang Donglei 

Research and Design of Semantic Model of IoT Entity Based on Ontology ............................................... 897 

Mengjia Lian, Dongsheng Yang, Zhenyu Yin, Jingyu Liu, Mingshi Li, Anying Chai 

Machine Learning Based Joint Offloading and Trajectory Design in UAV Based MEC System for IoT Devices
 ...................................................................................................................................................................... 902 

Xingjie Ma, Changchuan Yin, Xuanlin Liu 

Resource Management for Energy-Efficient and Blockchain-Enabled Industrial IoT: A DRL Approach ..... 910 

Le Yang, Meng Li, Yanhua Zhang, Pengbo Si, Zhuwei Wang, Ruizhe Yang 

Performance Analysis of Narrow-Band IoT Coverage Enhancement Based on Repetition and 
Retransmission ............................................................................................................................................. 916 

Jin Xing, Wang Xue-dong, Wang Xiao-wei, Pu dan, Liu Cai-hua, Lang Long-ya 

A Real-time LoRa-based IoT System for Intelligent Meteorological Monitoring .......................................... 921 

Donghe Wang, Hai Hu, Haojun Yang, Kan Zheng 

IDEC: Intelligent Distributed Edge Computing System Architecture Enabling Deep Learning across 
Heterogeneous IoT Devices ......................................................................................................................... 926 



 

xvi 
 

Wei Qu, Xiaolu Ding, Kai Yang, Yuanyuan Bao, Wai Chen 

Energy-Efficiency Optimization of UAV-Assisted Internet of Things ............................................................ 934 

Xuan Yang, Zipeng Li, Xiaohu Ge, Han-Chieh Chao 

Detect the Bottleneck of Commercial 5G in China ...................................................................................... 941 

Tong Liu, Jiangyu Pan, Ye Tian 

A Hierarchical Blockchain Framework for Fog Computing-supported IoT Networks .................................. 946 

Yong Zhang, Yong Xiao, Yuna Jiang, Xiaohu Ge 

IIoT Based Hierarchical Data Distribution Strategy over Edge and End Device ......................................... 953 

Haoyu Yu, Dong Yu, Yi Hu, Chuting Wang 

 Electronic and Communication Engineering 

Design of a Space-borne Multifunctional Reconfigurable Terminal ............................................................. 960 

Zhanchun Fan, Hairan Shi, Shiling Dong, Lu Zhang, Cuilian Wang, Yuhang Wu 

An FSO Tracking System for Gaussian Beams ........................................................................................... 965 

Fanmeng Wang, Tian Cheng, Anzi Xu, Zhuomin He, Peilin Jiang, Bingcheng Zhu 

A Spectrum Status Duration Prediction Method Based on Homotopy Theory for UAV Communication .... 970 

Tao Zhou, Shan Luo, Peixiang Zheng, Rongping Lin 

A Deep Learning Method Based Receiver Design ...................................................................................... 975 

Lei Liu, Tian Lin, Yu Zhou 

A Radar Detection Method Based on Coherent Demodulation ................................................................... 980 

LIU Jian, WANG Jie, ZHAO Wenhao, XIAO Nan 

A Method for Lever Arm Estimation in INS/GPS Integration Using Direct Unscented Kalman Filter .......... 985 

Chen Jiayao, Zhang Dalong, Han Gangtao, Li Zhiyuan 

The Influence of Look-Up Table Setting and Interpolation Algorithm on Power Amplifier Behavioural 
Modeling ....................................................................................................................................................... 991 

Zhilin Ren, Yiming Lei 

A Simple Optoelectronic Oscillator with All-optical Gain Based on the Dualfrequency Integrated 
Semiconductor Laser ................................................................................................................................... 996 

Jin Li, Tao Pu, Jilin Zheng, Yunshan Zhang, Xin Zhang, Xianshuai Meng 

Using Open CNC System for Four-Motor Drive Control Based on Real-Time Ethernet ........................... 1000 



 

xvii 
 

Beibei Li, Shiyu Wang, Liaomo Zheng, Zhichao Jiang 

 Network and Information Security 

An Attention Based Deep Reinforcement Learning Method for Virtual Network Function Placement ...... 1005 

Shuopeng Li, Shaohui Zhang, Limin Chen, Huamin Chen, Xiliang Liu, Shaofu Lin 

A Lightweight and Efficient Physical Layer Key Generation Mechanism for MANETs .............................. 1010 

Xiaomiao Gao, Wenjie Du, Weijiang Liu, Ruiwen Wu, Furui Zhan 

A Privacy-Preserving Computation Offloading Method Based on Privacy Entropy in Multi-access Edge 
Computation ............................................................................................................................................... 1016 

Xing Zhao, Jianhua Peng, Yingle Li, Haitao Li 

Fast HEVC Selective Encryption Scheme Based on Improved CABAC Coding Algorithm ...................... 1022 

Qiao-jia Zhang, Qing Ye, Zhi-min Yuan, Liang Li 

A Method for Constructing Heterogeneous Entities Pool in NFV Security Architecture Based on Mimic 
Defense ...................................................................................................................................................... 1029 

Qingqing Zhang, Hongbo Tang, Wei You, Yingle Li 

On the Security of a Proxy-free Privacy-preserving Task Matching with Efficient Revocation .................. 1034 

Jianhong Zhang, Zian Yan, Zhaorui Deng, Haoting Han, Jing Cao, Zhengtao Jiang 

Timing Analysis of Rate-Constrained Traffic in TTEthernet Using Extended Trajectory Approach ........... 1039 

Long Yan, Zexiong Luo, Xueqian Tang, Yunwen Kong 

UEFI Trusted Computing Vulnerability Analysis Based on State Transition Graph ................................... 1043 

Yanyang Gu, Ping Zhang, Zhifeng Chen, Fei Cao 

 

Finding Key Nodes in Complex Networks: An Edge and Local Partition Approach .................................. 1053 

Wendian Zhao, Yongjie Wang, Xinli Xiong, Fang Yang 

A Safe and Stable Timing Method over Air Interface Based on Multi-Base Station Cooperation ............. 1058 

Zhengying Wang, Wei Zheng, Chenyu Zhang, Xiangming Wen 

Dynamic Array Double-Access Attack in Ethereum ................................................................................... 1065 

Xiangyang Chang, Junhu Zhu, Shibin Zhao 

 Signal Analysis and Processing 

A New Variable Step Size Algorithm Based Hybrid Active Noise Control System for Gaussian Noise with 
Impulsive Interference ................................................................................................................................ 1072 



 

xviii 
 

Wenzhao Zhu, Lei Luo, Jinwei Sun, Mads Græsbøll Christensen 

Lightweight Quadruple-GAN for Interference Source Recognition in Wi-Fi Networks .............................. 1077 

Ting Jiang, Xiaowei Qin, Xiaodong Xu, Jianqiang Chen, Weijie Dong 

Minimum Output Energy Beamforming Based on Support Vector Regression ......................................... 1084 

Chong Cong, Rongrong Qian, Wenping Ren 

Modulo-based Phase Gradient Method for OAM Mode Detection ............................................................ 1089 

Yi Lv, Qian Zhu, Rui Ni 

Cross-Layer Propagation Optimization Model of Electric Power Wireless Signals for High-Rise Buildings
 .................................................................................................................................................................... 1094 

Yang Lu, Chunyan An, Cunlin Liu, Yaming Wen 

Research on Heart Sound Recognition by Multi-feature Combination Based on Mel Frequency and Linear 
Prediction Coefficient ..................................................................................................................................1100 

Ruping Yao, Jing Sun, Jiahua Pan, Weilian Wang, Ke Sun 

Radar Phrase Recognition Algorithm Based on New Word Discovery ......................................................1105 

Liu Yang, Weigang Zhu, Shouye Lv 

SNR Promotion Technology for Underwater Communication ..................................................................... 1110 

Bing Ma, Ye He, Changqing Li, Chenchen Cai 

The Speaker Verification System Based on GMM Adaption Clustering and i-vector ................................. 1115 

Zhao Hong, Zhan Ling 

A Signal Synchronization and Pilot-Aided DOA Estimation Method in the Presence of Interferences ...... 1119 

Lanxin Wei, Siye Wang, Wenbo Xu, Dong Li, Kun Yang 

 Signal Processing and Methods 

A Subarray Level Adaptive Interference Suppression Method Based on Particle Swarm Optimization and 
Greedy Algorithm .........................................................................................................................................1124 

Shuning Yang, Zhongping Yang, Jianyun Zhang, Qingsong Zhou 

Radix-2/6 and Radix-3/6 FFTs for a Length 6m ...........................................................................................1130 

Chao Wang, Na Wang, Sian-Jheng 

Time-frequency Aliasing Separation Method of Radar Signal Based on Capsule Neural Network ...........1135 

Xingsheng Zhu, Cheng Chang, Limin Yang, Zhijun Deng, Xiaofeng Cen 

2D Angle Estimation Based on Block Spatial Smoothing Interpolation Method .........................................1140 

Jing Li, Lin Zou, Chuanchuan Pang, Xuegang Wang 



 

xix 
 

 

Spelling Error Correction with BERT based on Character-Phonetic ..........................................................1146 

Min Tan, Dagang Chen, Zesong Li, Peng Wang 

An Audience Positioning Method for High-Fidelity Sound System .............................................................1151 

Yingbo Wang, Likun Lu, Qingtao Zeng, Jing Li 

Research on Track Frequency Shift Signal Detection Based on Local Mean Decomposition ...................1156 

Zhen Pan, Jingyang Lyu 

LFM Interference Suppression Algorithm Based on FrFT ..........................................................................1161 

Zhe Li, Yusheng Yang 

A Ku-Band Self-Biased Bidirectional Amplifier in 0.25 μm PHEMT Technology .........................................1166 

Yuan Li , Shouxian Mou 

LPI Radar Signal Enhancement Based on Generative Adversarial Networks under Small Samples ........1171 

Wangkui Jiang, Yan Li, Zhen Tian 

Federated Learning for Arrhythmia Detection of Non-IID ECG ..................................................................1176 

Mufeng Zhang, Yining Wang, Tao Luo 

Doppler Ultrasound Blood Flow Velocimetry Based on the Optimization of Effective EEMD Components
 .....................................................................................................................................................................1181 

Yang Benxian, Zhang Yufeng, He Bingbing, Yao Ruihan 

 Target Detection and Algorithm 

DPCA-Net: Dual Path With 3D Channel Attention For Pulmonary Nodule Detection ................................1186 

Wang Ruinan, Wu Muqing 

Improvement of Face Detection Algorithm Based on Lightweight Convolutional Neural Network .............1191 

Zhu Lingling, Chen Fucai, Gao Chao 

Study on Pedestrian Detection Based on an Improved YOLOv4 Algorithm ...............................................1198 

Wen Boyuan, Wu Muqing 

Enforcement Key Feature Mining for Task Specific Salient Region Detection .......................................... 1203 

Baoshu Liu, Shixuan Zhao, Yunfeng Sui, Lingzhu Deng, Zhi Cheng, Weiqian Liu 

A Multi-Oriented Scene Text Detection Method Based on Location-Sensitive Segmentation .................. 1208 

Bojun Xia, Zhongyue Chen, Xiaoping Chen 

A Novel Target Detection Method Based on Improved YOLO Network..................................................... 1214 



 

xx 
 

Peipei Zhang, Guokun Xie, Guanjun Wang 

Guided Dual Network Based Transfer with an Embedded Loss for Lane Detection in Nighttime Scene 

 .................................................................................................................................................................... 1219 

Hongbin Zhang, Jin Xie, Jianjun Qian, Jian Yang 

A New Architecture of Feature Pyramid Network for Object Detection ..................................................... 1224 

Yichen Zhang, Jeong Hoon Han, Yong Woo Kwon, Young Shik Moon 

Clock Drawing Test Evaluation via Object Detection for Automatic Cognitive Impairment Diagnosis ...... 1229 

Xinyu Feng, Qiaosha Zou, Yiyun Zhang, Yanmin Tang, Jing Ding, Xin Wang 

Tiny IR Maritime Object Detection on the Sea Surface by Colorful Noise Cancellation ........................... 1235 

Zuchun Ding, Wenying Mo, Bin Feng 

A Novel One-step Method Based on YOLOv3-tiny for Fatigue Driving Detection ..................................... 1241 

Xiaojun Bi, Zheng Chen, Jianyu Yue 

 Mobile Communication and Technology Development 

Random Forests Based Path Loss Prediction in Mobile Communication Systems .................................. 1246 

Rongrong He, Yuping Gong, Wei Bai, Yangyang Li, Ximing Wang 

A Cloud-Native Based Access and Mobility Management Function Implementation in 5G Core ............. 1251 

Keliang Du, Xiangming Wen, Luhan Wang, Tien-Thinh Nguyen 

Research and Application of Human-computer Interaction Technology based on Voice Control in Ground 
Control Station of UAV ............................................................................................................................... 1257 

Yingbo Zhou, Jingyun Hou, Yi Gong 

Study on Covert Communication Based on Multi-Domain Integration in Complex Electromagnetic 
Environment ............................................................................................................................................... 1263 

Zhe Li, Zhijun Deng 

Design of Wideband and Compact Lumped-Element Couplers for 5G Communication .......................... 1268 

Danye Wang, Jiajin Song, Xiaomei Li, Qianqian Qin, Liguo Sun 

Phase Estimation and Correction of Nonlinear Sweep Frequency for Detecting Vehicle Targets with FMCW 
Radar .......................................................................................................................................................... 1273 

Wei Chu, Yunqing Liu, Xiaolong Li, Chen Lei 

Improved Strategies of LEACH-based Low Energy Consumption and High Reliable Multi-hop Routing 
Algorithm for Wireless Sensor Network ..................................................................................................... 1278 

Lubin Guo, Jiayan Liu, Peng Qin, Xiongwen Zhao, Huiyuan Ma, Zhongjun Chi 



 

xxi 
 

 

Application of Improved Robust Adaptive Algorithm in UWB/MEMS Positioning System ......................... 1285 

Jiacheng Gong, Wei Wang, Mingyang Qi 

Automated Rotating Photodetector Array Receiver with a Wide-FOV for Real-Time Visible Light 
Communications ......................................................................................................................................... 1292 

Weishu Xu, Min Zhang, Dahai Han, Zeyu Gao 

Overview of D2D Communication Technology under 5G Cellular Network Coverage .............................. 1297 

Yujie Chen, Caihong Ma 

A Multi-Point Access Scheme for Ultraviolet Wireless Network ................................................................. 1302 

Zeyu Gao, Dahai Han, Min Zhang, Xiaotian Jiang, Chuan Yang, Liqiang Wang 

 Image Reconstruction and Image Detection 

Background Modeling with Freely Moving Camera ................................................................................... 1307 

Haoxing Hu 

A Sport Athlete Object Tracking Based on Deep Sort and Yolo V4 in Case of Camera Movement .......... 1312 

Yao Zhang, Zhiyong Chen, Bohan Wei 

Multi-scale Recalibration with Advanced Geometry Constraints for 3D Human Pose Estimation ............ 1317 

Meng Xiao, Hailun Xia, Ziwei Xie, Chunyan Feng 

Medical Image Reconstruction Using Generative Adversarial Network for Alzheimer Disease Assessment 
with Class-Imbalance Problem ................................................................................................................... 1323 

Shengye Hu, Wen Yu, Zhuo Chen, Shuqiang Wang 

CRNet:3D Face Reconstruction with Contour Map Regression Network ................................................. 1328 

Tongxin Wei, Qingbao Li, Jinjin Liu 

Application of Computational Complexity Theory to Pornographic Detection in Live Based on Frame 
Sampling ..................................................................................................................................................... 1334 

Hanxi Li, Xiangkun Guo, Hongliang Wang, Bihui Yu, Peipei Zhao 

3D-Skeleton Estimation based on Commodity Millimeter Wave Radar ..................................................... 1339 

Kai Wang, Qing Wang, Feng Xue, Wai Chen 

An Automatic Flatness Detection Method for CRTS-III Ballastless Track Mould ...................................... 1344 

Li Xin, Hu Lin, Lunxing Li 

Defect Detection of Using Variant CNN in the Processing of Cover Glass, Touch Screen and Display under 
Parallel Light ............................................................................................................................................... 1349 



 

xxii 
 

Xiangying Wei, Qujiang Lei, Guangchao Gui, Shangzhi Le, Jiahao Zhong, Weijun Wang, Wei Feng 

A 3D Air-to-Ground Channel Model Based on a Street Scenario .............................................................. 1356 

Jingmin Mao, Zaixue Wei, Kaizhen Liu, Zhenqiao Cheng, Bingqian Xing, Hu Li 

Quality Inspection of Workpiece Camouflage Spraying Based on Improved YOLOv3-tiny ...................... 1363 

Xu Gu, Ruifeng Guo, Hongliang Wang 

 Intelligent Image Recognition and Application 

A Video Based Method of Occlusion Vehicle Completion.......................................................................... 1368 

Zhuo Min Yang, Chen Chen Kong 

Application of Pruning Yolo-V4 with Center Loss in Mask Wearing Recognition for Gymnasiums and Sports 
Grounds of Colleges and Universities ........................................................................................................ 1373 

Xiaoyu Wang, Zhiyong Chen, Bohan Wei, Maotian Ling 

Smart Elevator Cotrol System Based on Human Hand Gesture Recognition ........................................... 1378 

Shangzhi Le, Qujiang Lei, Xiangying Wei, Jiahao Zhong, Yuhe Wang, Jimin Zhou, Weijun Wang 

Embedded Radio Frequency Fingerprint Recognition Based on a Lightweight Network ......................... 1386 

Yicheng Zheng, Caidan Zhao, Yang Lei, Lvdong Chen 

Human Action Recognition Based on Multi-level Feature Fusion.............................................................. 1393 

Xi Cai, Wan Su, Guang Han 

Face Mask Recognition System with YOLOV5 Based on Image Recognition .......................................... 1398 

Guanhao Yang, Wei Feng, Jintao Jin, Qujiang Lei, Xiuhao Li, Guangchao Gui, Weijun Wang 

Human Motion Identity using Machine Learning on Spectral Analysis of RSS Signals ............................ 1405 

Julian Webber, Abolfazl Mehbodniya, and Gamal Fahmy 

Facial Expression Recognition Integrating Multiple CNN Models ............................................................. 1410 

Zhang Chuanjie, Zhu Changming 

Residual Non-degenerate Temporal Network for Human Action Recognition ........................................... 1415 

Shaofeng Ming, Qiang Cai, Haisheng Li, Xinliang Liu, Cui Gao, Wan Li 

Research on Image Recognition Based on Improved ResNet .................................................................. 1422 

Chen Jianfei, Zhu Changming 

 Computer Vision and Visualization 

A Novel Probabilistic Visual Cryptography Scheme Using EDBS for Grayscale Image ........................... 1427 



 

xxiii 
 

Bin Yu, Rui Sun, Zhengxin Fu 

Illumination Normalization of Face Image Based-on Multi-stage Feature Maps ....................................... 1433 

Shenggui Ling, Keren Fu, Ye Lin, Jiangping Zhu 

Vehicle Auxiliary Driving System Based on Image Processing ................................................................. 1438 

Peng Li, Wentao Cheng, Ying Ding, Rong Wu, Zhengping Liu, Jinqing Zhan 

Monocular Visual-Inertial Odometry Based on Point and Line Features ................................................... 1443 

Gongyan Chen, Wenxing Fu, Hai Zhang, Yiqun Qiao 

Block Halftoning for Size-Invariant Visual Cryptography Based on Two-Dimensional Lattices ................ 1450 

Jincheng Zhou, Sianjheng Lin 

Image Emotion Caption Based on Visual Attention Mechanisms .............................................................. 1456 

Bo Li, Yuqing Zhou, Hui Ren 

Semantic Label Prediction of Mammography Based on CC and MLO Views ........................................... 1461 

Xiaomeng Wang, Jiyun Li, Chen Qian 

Beyond Rectangle Boundingbox: Visual Tracking Using Characteristic Points ........................................ 1466 

Ximing Zhang, Xuewu Fan, Shujuan Luo 

Effect of Baseline Distance and Corner Consistency on Binocular Visual Locating ................................. 1471 

Peng Li, Changyou Zhang, Jiachao Peng, Ying Ding, Jinqing Zhan 

A Monocular Motion Estimation Algorithm Based on Region Separation .................................................. 1476 

Mingcan Li, Yongxing Jia, Fenghui Xu, Ying Zhu, Chuanzhen Rong 

 Reinforcement Learning and Machine Learning 

A Subsequent Words Recommendation Scheme for Chinese Input Method based on Deep Reinforcement 
Learning ...................................................................................................................................................... 1482 

Jingyun Yang, Hengjun Wang, Kexiang Guo 

A Machine Learning Pipeline Generation Approach for Data Analysis ...................................................... 1488 

Zhao Ru-tao, Wang Jing, Chen Gao-jian, Li Qian-wen, Yuan Yun-jing 

UAV Localization with Multipath Fingerprints and Machine Learning in Urban NLOS Scenario............... 1494 

Jingzhi Tan, Hui Zhao 

Establishment of Air Quality Forecast Model Based on Deep Learning .................................................... 1500 

Ruifeng Guo, Yuanjing Ma, Shuai Wang, Yiming Du, Shihai Wang 

A Flexible Deployment Scheme for Virtual Network Function Based on Reinforcement Learning ........... 1505 



 

xxiv 
 

Juanjuan Yao, Meijuan Chen 

A Machine Learning based Channel Modeling for High-speed Serial Link ................................................1511 

Xiao Li, Qingsheng Hu 

Partial Task Offloading Strategy Based on Deep Reinforcement Learning ............................................... 1516 

Zhiyuan Wang, Qi Zhu 

“One Plus One is Greater Than Two”: Defeating Intelligent Dynamic Jamming with Collaborative Multi-agent 
Reinforcement Learning ............................................................................................................................. 1522 

Quan Zhou, Yonggui Li, Yingtao Niu, Zichao Qin, Long Zhao and Junwei Wang 

Accurate Detection of COVID-19 Using K-EfficientNet Deep Learning Image Classifier and K-COVID Chest 
X-Ray Images Dataset ............................................................................................................................... 1527 

Papa Abdou Karim Karou Diallo, Yun Ju 

Hierarchical Reinforcement Learning Framework for Secure UAV Communication in the Presence of 
Multiple UAV Adaptive Eavesdroppers ...................................................................................................... 1532 

Liu Jue, Yang Weiwei 

Severity Prediction of COVID-19 Patients Using Machine Learning Classification Algorithms: A Case Study 
of Small City in Pakistan with Minimal Health Facility ................................................................................ 1537 

Hina Gull, Gomathi Krishna, May Issa Aldossary, Sardar Zafar Iqbal 

Deep Reinforcement Learning Based Computing Offloading and Resource Allocation Algorithm for Mobile 
Edge Networks ........................................................................................................................................... 1542 

Jinwei Xu, Xu Liu, Xiaorong Zhu 

 High-Performance Computing and Algorithms 

CNN Weight Parameter Quantization Method for FPGA ........................................................................... 1548 

Zongling Li, Jiwei Chen, Luyuan Wang, Bowen Cheng, Jiyang Yu, Shuai Jiang 

A Multi-Objective Task Scheduling Method based on ACO in Cloud Environment ................................... 1554 

Song Gao, Ying Li, Hejiao Huang 

An Empirical Study of Optimizers for Quantum Machine Learning ........................................................... 1560 

Yiming Huang, Hang Lei, Xiaoyu Li 

A Service Redundancy Strategy and Ant Colony Optimization Algorithm for Multiservice Fog Nodes ..... 1567 

Fulong Xu, Zhenyu Yin, Ai Gu, Feiqing Zhang, Yue Li 

Research on the Accuracy Evaluation Method of ePSF Model Reconstruction ........................................ 1573 

Xiaodi Meng, Yanpeng Wu, Miaomiao Wang, Huiyan Cheng 



 

xxv 
 

Every Corporation Owns Its Image: Corporate Credit Ratings via Convolutional Neural Networks ......... 1578 

Bojing Feng, Wenfang Xue, Bindang Xue, Zeyu Liu 

Real Time Dynamic Threshold Detection Algorithm Based on Local Weight and Application in Bridge Field
 .................................................................................................................................................................... 1584 

Hu Min, Bai Xue, Hu Xingchen 

Code Similarity Detection Technique Based on AST Unsupervised Clustering Method ........................... 1590 

Yifan Xie, Wenan Zhou, Huamiao Hu, Zhicheng Lu, Mengyuan Wu 

An Improved Salp Swarm Algorithm Based on Cosine Decline and Chaos Crossover Strategies ........... 1596 

Xin Li, Peng Yi, Yiming Jiang, Fengyu Zhang 

Gaussian Fitting with Low-order Power Functions Approximation ............................................................ 1602 

Shun Qin, Wai Kin Chan 

An Event-driven and User Behavior-empowered Hybrid Recommendation System Based on Voluntary 
Service ........................................................................................................................................................ 1607 

Mingqian Yue, Xing Zhang, Jiaxin Zhang and Junbo Zhang 

Multi-vehicle Task Allocation to Attack Targets Based on Modified Particle Swarm Optimization Algorithm
 .................................................................................................................................................................... 1612 

Ruping Zou, Jianshu Liu, Hongbo Shi 

 Mobile Computing and Smart Computing 

Research on HAND Diagnosis Algorithm Based on Transfer Learning ..................................................... 1617 

Ying Liu, Yang Peng, Hongjun Li 

Integrating GPU Support for FreeSurfer with OpenACC ........................................................................... 1622 

Jingcheng Shen, Jie Mei, Marcus Walldén, Fumihiko Ino 

Word-level BERT-CNN-RNN Model for Chinese Punctuation Restoration ............................................... 1629 

Zhe Zhang, Jie Liu, Lihua Chi, Xinhai Chen 

A Particulate Matter 2.5 Concentration Forecasting Method Based on Multi-Input LSTM ........................ 1634 

Hongwei Yang, Jinlong He, Chaoran Zhou, Li Li 

Improving Stock Price Prediction Based on Investing Sentiments ............................................................ 1639 

Chao Song, Wanghu Chen, Lizhe Fu, Ali Arshad 

Answer Extraction with Graph Attention Network for Knowledge Graph Question Answering ................. 1645 

Jie Zhang, Zhongmin Pei, Wei Xiong, Zhangkai Luo 

Unsupervised Extractive Summarization Based on Context Information .................................................. 1651 



 

xxvi 
 

Hao Zeng and Guang Chen 

 

Optimized Task Offloading Policy in Given Sequence in Mobile Edge Computing ................................... 1656 

Zihao Liu, Jian Zhao 

Text Classification Model Based on Multi-level Topic Feature Extraction .................................................. 1661 

Yongchao Yan, Kai Zheng 

An Information Perception Model in Cloud Manufacturing Environment for Manufacturing Task Execution
 .................................................................................................................................................................... 1666 

Qiuyun Zhao, Le Wei, Hongping Shu 

 Data Analysis and Processing 

A General Solution and Practice for Automatically Constructing Domain Knowledge Graph ................... 1675 

Xiaomin Yang, Shuai Zhao, Bo Cheng, Xu Wang, Jianchang Ao, Zhenzi Li, Zeyan Cao 

A Summary of Research on Web Data Acquisition Methods Based on Distributed Crawler .................... 1682 

Xuejiao Ren, Hairong Wang, Diwei Dai 

A Intelligent CNN-BiLSTM Approach for Chinese Sentiment Analysis on Spark ...................................... 1689 

Rongshen Cai, Qian Tao 

A Survey of the Dark Web and Dark Market Research ............................................................................. 1694 

Hengrui Zhang, Futai Zou 

Preprocessing of Massive Flight Data Based on Noise and Dimension Reduction .................................. 1706 

Qingshan Xu, Jie Chen, Boying Wu 

Location Optimization Method of Public Charging Station Based on Trajectory Data ...............................1711 

Min Ni, Xin Zhang, Guangcai Cui, Chaoran Zhou 

Data Augmentation for Retrieval- and Generation-Based Dialog Systems ............................................... 1716 

Qingqing Zhu, Xiwei Wang, Chen Chen, Junfei Liu 

Distributed Data Trading Model Based on Blockchain............................................................................... 1721 

Jingang Yu, Peipei Zhao, Shu Li, Haiting Wang 

Research on Sentiment Analysis of Two-way Long and Short Memory Network Based on Multi-Channel 
Data ............................................................................................................................................................ 1728 

Zhang Fu Qian, Li Ye Li, Zeng Qing Tao, Lu Li Kun 

Research and Application of Improved Community Detection Algorithm Based on Wi-Fi Location Data 



 

xxvii 
 

Association Measurement Model ............................................................................................................... 1733 

Bo She, Qiang Wang, Zhe Zhang, Jingru Cui, Weijie Rao, Xiaoge Zhong 

 Data Security and Computing 

Analysis and Future Challenge of Blockchain in Civil Aviation Application ............................................... 1742 

Jing Li, Zhenzhen Peng, Ao Liu, Long He, Yi Zhang 

Deep Learning and Distributed Data Storage System in Identity Recognition and Account Security ....... 1749 

Xiangying Wei, Wei Feng, Shuyuan Wan, Jie Xu, Junhao Liu, Qujiang Lei, Weijun Wang 

Re-encrypted Data Access Control Scheme Based on Blockchain .......................................................... 1757 

Zeyu Wang, Liquan Chen 

An Improved LSTM Network Intrusion Detection Method.......................................................................... 1765 

Liang Zhang, Hao Yan, Qingyi Zhu 

A Data Center Load Balancing Algorithm Based on Artificial Bee Colony Algorithm ................................ 1770 

Yao Guohao, Wu Muqing, Yang Xu 

An Efficient Blockchain-based Cross-domain Authentication and Secure Certificate Revocation Scheme
 .................................................................................................................................................................... 1776 

Pengpeng Gu, Liquan Chen 

Research on XDMA High-Speed Data Transmission Architecture Based on PCIe ................................... 1783 

Le Du, Zhili Zhang, Jianfei Tong, Cheng Wang, Weidong Wang 

CFAC: An Approach of Chaincodes Firewall Combining Access Control in Consortium Blockchain ........ 1788 

Chenfu Xu, Zesong Li, Qinyong Yu 

An Effective Routing Mechanism Based on Fuzzy Logic for Software-Defined Data Center Networks ... 1793 

Yang Xu, Wu Muqing, Yao Guohao 

Application of HBM2 Data Storage in Time and Frequency Hopping Network Communication System .. 1799 

Qian Wang, Feng Zhang, Jing Zhao, Zhe Li 

A High-Performance Distributed File System for Mass Data ..................................................................... 1804 

Shuaiyu Jin, Qing Yan, Yue Zhang, Jie Yang 

Sensitivity Evaluation of Radiographs Based on Multi-dimensional Data Coupling Analysis ................... 1810 

Hongquan Jiang, Deyan Yang, Qihang Hu, Zelin Zhi, Jianmin Gao, Xiaoqiao Wang, Xiaoming Zhang, 
Huaxiang Pu, Hua Li 

A Low Power Consumption and High Reliability Distributed Cold Storage System .................................. 1816 



 

xxviii 
 

Shuaibo Gao, Qing Yan, Yue Zhang, Jie Yang 

 

Few-Shot Classification via Feature Redistribution ................................................................................... 1822 

Lulu Liu, Li Wang, Zhong Ma, Zhanzhuang He 

 Video Processing Technology and Methods 

Fast Algorithm of Video Coding Based on AVS3 ....................................................................................... 1827 

Rui Ren, Lei Chen 

Improving Video Anomaly Detection Performance with Patch-level Loss and Segmentation Map .......... 1832 

Yao Yang, Dongxu Zhan, Fei Yang, Xiang-Dong Zhou, Yu Yan, Yanlin Wang 

Caching Videos with Category Diversity based Recommendation: Model and Algorithm ........................ 1840 

Huxin Zhang, Chunxi Li, Yongxiang Zhao, Chenyue Zhang 

Network Video Traffic Classification Using Feature Fusion ....................................................................... 1847 

Mengjiao Yuan, Yuning Dong 

Event Detection in Soccer Video Based on Self-Attention ........................................................................ 1852 

Sifan Ma, En Shao, Xiang Xie, Wei Liu 

CDN Accelerate Research based on MEC for UHD Video Service ........................................................... 1857 

Yun Shen, Peng Ding, Xuezhi Zhang, Xiaohou Shi, Yaqi Song 

A Robust Service-Oriented Video Communication Architecture in Poor Wireless Networks .................... 1863 

Yongqiang Xie, Zhongbo Li, Jin Qi and Kai Zhang 

MTC360: A Multi-Tiles Configuration for Viewport-Dependent 360-Degree Video Streaming .................. 1868 

Rabia Shafi, Wan Shuai, Muhammad Usman Younus 

 Digital Image Analysis and Application Technology 

A Fast Global Adaptive Solution to Low-light Images Enhancement in Visual SLAM ............................... 1874 

Weishao Cheng, Yanting Zhang, Yonggang Qi, Jun Liu, Fang Liu 

Sparsity-driven high-resolution fast electromagnetic vortex imaging based on twodimensional NCALM 

 .................................................................................................................................................................... 1880 

Haiyou Qu, Di Cheng, Chang Chen, Weidong Chen 

MultiModal, Robust and Accurate Hand Tracking ...................................................................................... 1886 

Tianyang Zhang, Hailun Xia, Changjian Zhang, Zhimin Zeng 



 

xxix 
 

Simultaneous Artery-vein Segmentation in Fundus Images Using an Improved Fully Convolutional Network 

 .................................................................................................................................................................... 1891 

Dan Shen, Nan Hu, Wei Zou, Jiajun Wang 

COVID-GATNet: A Deep Learning Framework for Screening of COVID-19 from Chest X-Ray Images .. 1897 

Junfeng Li, Dehai Zhang, Qing Liu, Rongjing Bu, Qi Wei  

Noise Robust Learning with Hard Example Aware for Pathological Image classification ......................... 1903 

Ting Peng, Chuang Zhu, Yiao Luo, Jun Liu, Ying Wang, Mulan Jin 

An Improved Convolutional Neural Network for 3D Unsupervised Medical Image Registration............... 1908 

Gangcheng Cai, Jiajun Wang, Zheru Chi 

Learning Discriminative Features for Fine-grained Image Retrieval ......................................................... 1915 

Rong Wang, Wei Zou, Xiangdong Lin, Jiajun Wang 

Brain Tumor Segmentation Based on AMRUNet++ Neural Network ........................................................ 1920 

Mengli Sun, Jiajun Wang, Zheru Chi 

A Streaming-based Algorithm for Overlapping Community Detection ....................................................... 1925 

Hui Li, Fucai Chen, Jianpeng Zhang 

ISAR Imaging and Micro-Doppler Signature Extraction for Target with Rotating Parts Based on Multiple 
Measurement Vectors ................................................................................................................................ 1931 

Guo-jian Jiang, Ying Luo, Bi-shuai Liang, Zi-long Song, Zhi-dong Liu 

Uncertainty Quantification in Medical Image Segmentation ...................................................................... 1936 

Haixing Li, Haibo Luo 

A Shape Retentive Filtering Algorithm for Post-processing of Instance Contour of Cervical Cell Based on 
Level Set Method ....................................................................................................................................... 1941 

Guangqi Liu, Qinghai Ding, Moran Ju, Haibo Luo, Tianming Jin, Miao He  

 Software Design and Testing 

Research on Endogenous Security Methods of Embedded System ......................................................... 1946 

Jiang Zhiwen, Li Tao, Hu Aiqun 

Implementation Scheme of The Internal Module Automatic Test System of Vector Network Analyzer .... 1951 

Li Mingtai, Li Jiarui 

Clustering Mobile Apps based on Design and Manufacturing Genre ........................................................ 1956 

Wenqi Sun, Songyang Wu, Zhi Xue 



 

xxx 
 

CB-Path2Vec: A Cross Block Path Based Representation for Software Defect Prediction ...................... 1961 

Xiyu Zhang, Yang Lu, Ke Shi 

   

Lingkang Meng, Chongyang Shi 

   

 

Design and Implementation of HMI Components Based on OpenSCADA ............................................... 1979 

Zeyang Li, Liaomo Zheng, Beibei Li, Changhui Wang 

An Object IQA Framework Based on Saliency Map Similarity .................................................................. 1985 

Hongbin Wang, Song Xiao 

 Data Engineering and Management 

Visualization of Traffic Data: A Survey of Methods and Datasets .............................................................. 1990 

Feng Qian 

A Transnational Multi-cloud Distributed Monitoring Data Integration System ........................................... 1995 

Ming Lu, Zhiyuan Nie, Yatong Feng 

An Improved Multiple Imputation Method Based on Chained Equations for Distributed Photovoltaic Systems 
 .................................................................................................................................................................... 2001 

Bohong Xiang, Feng Yan, Tao Wu, Weiwei Xia, Jin Hu, Lianfeng Shen 

Keywords-oriented Data Augmentation for Chinese .................................................................................. 2006 

Fang Yuan, Xianbin Hong, Cheng Yuan, Xiang Fei, Sheng-Uei Guan, Dawei Liu, Wei Wang 

VAUCD: Visual Analysis of Urban Catering Data—Taking the catering data of mianyang from meituan 
website as an example ............................................................................................................................... 2013 

Song Wang, Ting Cai, Liang Liu, Siheng Yi 

VABD: Visual Analysis of Spatio-temporal Trajectory Based on Urban Bus Data ..................................... 2018 

Liang Liu, Song Wang, Ting Cai, Weixin Zhao 

An Intelligent Data Placement Strategy for Hierarchical Storage Systems ............................................... 2023 

Weixuan Shi, Peng Cheng, Chi Zhu, and Zhiguang Chen 

A Cross-source Scheduling Method for Heterogeneous Data in Cloud Environment ............................... 2028 

Shengye Zhao, Wenjiang Wu 

A Novel Weighted Integration Dynamic Time Regularization and Euclidean Distance Optimization Algorithm 

A Context-aware Interest Drift Network for Session-based News Recommendations.............................. 1967

A Lightweight Ledger-Based Points Transfer System for Application-Oriented LPWAN........................... 1972

Keping Yu, Kouichi Shibata, Takanori Tokutake, Rikiya Eguchi, Taiki Kondo, Yusuke Maruyama, Xin Qi, 
Zheng Wen, Toshio Sato, Yutaka Katsuyama, Kazue Sako, Takuro Sato



 

xxxi 
 

for Power Data Mining ................................................................................................................................ 2033 

Wenda Lu, Xiaolong Zhao, Chen Sun, Rongjun Chen, Guang Duan 

Research on Data Recognition of Power Distribution Network in Transformer District Based on Recurrent 
Neural Network ........................................................................................................................................... 2038 

Jindou Yuan, Songsong Chen, Feixiang Gong, Lei Li 

The Effect of Various Broker Policy Algorithms in Geo-distributed Datacenters on Response Time and Load 
Balance－Review and analysis .................................................................................................................. 2042 

Louai Sheikhani, Chunhua Gu 

Personalized Data Collection Based on Local Differential Privacy in the Mobile Crowdsensing .............. 2048 

Fen li, Haina Song, and Jianfeng Li 

 Next Generation Neural Network and Key Technologies 

Robust Prediction of Traffic Flow Based on Multi-Task Graph Convolution Network ................................ 2053 

Qiang Zheng, Xinxin Feng, Haifeng Zheng 

A Novel Preprocessing Methodology for DNN-Based Intrusion Detection ................................................ 2059 

Peng Chen, Yunfei Guo, Jianpeng Zhang, Yawen Wang,Hongchao Hu 

Self-Attention-Based Convolutional Neural Networks for Sentence Classification ................................... 2065 

Weijun Lu, Yun Duan, Yutong Song 

A Deep Neural Network Pruning Method Based on Gradient L1-norm ..................................................... 2070 

Xue Liu, Weijie Xia, Zhimiao Fan 

Prediction of River Water Quality Based on Neural Network Model .......................................................... 2075 

Yankun Hu, Ning Wang, Shu Liu, Qiuli Jiang, Nan Zhang, Cao Liang 

InceptionSSVEP: A Multi-Scale Convolutional Neural Network for Steady-State Visual Evoked Potential 
Classification .............................................................................................................................................. 2080 

Yipeng Du, Mingxi Yin and Bingli Jiao 

End-to-end Relation Extraction Using Graph Convolutional Network with a Novel Entity Attention ......... 2086 

Qi Wang, Li Lv, Bihui Yu, Siqi Li 

Pricing Model Based on BP Neural Network and Nonlinear Programming ............................................... 2094 

Rui Zhao, Likun Lu, Qingtao Zeng 

A Provably Secure Certificate-Based Aggregate Signature Scheme ........................................................ 2099 

Weiping Zuo, Yunfang Liu 



 

xxxii 
 

Fine-Grained Chinese Named Entity Recognition with RoBERTa and Convolutional Attention Networks
 ................................................................................................................................................................. …2104 

Yi Cui, Cui Zhu 

Enhancing Graph Neural Networks with Edge Features Through Sequential Representation ..................2110 

Jiaying Meng, Ke Yu, Xiaofei Wu 

On the convergence of optimizer-activation pairs .......................................................................................2115 

Dachuan Zhao 

 Computer Theory and Technology 

Airborne STAP with Unknown Mutual Coupling for Coprime Sampling Structure ..................................... 2120 

Mingxin Liu, Lin Zou, Xuegang Wang 

Adaptive Effect Evaluation Model of Composite Cloud Service in Cloud Manufacturing Environment .... 2125 

Le Wei, Yu Chang, Qiuyun Zhao, Hongping Shu 

The Research of Ontology-based Digital Twin Machine Tool Modeling .................................................... 2130 

Jinsong Liu, Dong Yu, Xiaoxue Bi, Yi Hu, Haoyu Yu, Beibei Li 

Research and Applications of Classroom Group Collaboration in the Design Thinking Online Tool ........ 2135 

Jingyi Xu 

A Cluster Based Data Transmission Scheme for Distributed Photovoltaic Systems ................................. 2141 

Dongyu Yuan, Feng Yan, Wentian Wang, Lei Fang, Weiwei Xia, Lianfeng Shen 

The Learning Algorithm of Real-Time Automata ........................................................................................ 2146 

Junri Mi, Jin Xu 

Composition-aware Learning for Aesthetic Assessment of Edited Photos ................................................ 2151 

Na Fang, Yuan Zhang, Qinglan Wei, Yuanhang Guo 

A Lightweight and Efficient Network for Logistics Truck Scene Semantic Segmentation ......................... 2156 

Shichen Liu, Baokun Li, Jianping Xiong, Feng Wang, Zhongshuo Zhuo, Xinyi Ren 

Study on Electron Trajectory of Cathode of 500kW Tetrode and Thermal Analysis Verification ............... 2161 

Zhao Yaqi, Zhang Rui, Wang Yong, Yang Xiudong 

Relation Extraction Based on Relation Label Constraints ......................................................................... 2166 

Kaihong Lin, Kehua Miao, Wenxing Hong, Chaoyi Yuan 

An method study on exploring potential ingredients with correlation network based on TCM data designed 
with dose-effect relationship ....................................................................................................................... 2171 

Xingying Zhai, Bingtao Li, Li Jiang, Guoliang Xu 



 

xxxiii 
 

Patent-Based Predictive ROE on Increasing Investment Performance of China Stock Market ............... 2176 

ZhaoHui Li, GuangYun Deng, HuiChung Che 

 Information Security and Management 

Efficient Outlier Removal Combining REPPnP and the Levenberg-Marquardt Method ........................... 2181 

Kousuke Aizono, Kousuke Matsushima 

Group Opinion Evolution Model and Analysis Based on Heterogeneous Individuals ............................... 2186 

Shan Liu, Yue Tian, Jianping Chai 

Unified Identity Authentication System Based on Blockchain .................................................................... 2191 

Kaida Jiang, Yifei Gao, Jiawei Xiao, Futai Zou 

A Security Access Strategy for Sensitive Resource of Intelligent Production Line System with Dynamic 
Attribute Collaboration ................................................................................................................................ 2201 

Mingshi Li, Yue Ma, Zhenyu Yin, Anying Chai, Mengjia Lian, Chunxiao Wang 

Error Resilience Algorithm for Haptic Communication Based on Remedy-LSTM ..................................... 2207 

Yiwen Xu, Quanfei Zheng, Qingxu Lin, Kai Wang, Tiesong Zhao 

Multilayered Defense-in-Depth Architecture for Cryptocurrency Wallet .................................................... 2212 

Hossein Rezaeighaleh, Cliff C. Zou 

The Maximum Localization Error Bound of Distributed Array for Focused Energy Delivery in Precision 
Electronic Warfare ...................................................................................................................................... 2218 

Zhongping Yang, Shuning Yang, Jianyun Zhang, Qingsong Zhou 

Policy Gradient Method based Energy Efficience Task Scheduling in Mobile Edge Blockchain .............. 2224 

Yin Yufeng, Wu Wenjun, Dong Junyu, Gao Yang, Sun Yang, Zhang Yanhua 

   

Jie Shi, Pin Wang, Hanxi Li and Longwen Shuai 

A Scheme to Optimize Roadside Parking Management by Using Blockchain Technology ...................... 2235 

Di Yang, Han Xu, Zhe Feng, Linghang Meng, Chengnian Long, Shaoliang Peng 

A Novel Realization of PSK and QPSK Quantum-Noise Randomized Cipher Systems with Optical Domain 
Decryption .................................................................................................................................................. 2240 

Yukai Chen, Tao Pu, Jilin Zheng, Jin Li, Xin Zhang, Yunkun Li 

Research on Dynamic Detection Method of Buffer Overflow Vulnerabilities Based on Complete Boundary 
Test ............................................................................................................................................................. 2246 

Zesong Li, Hui Yang, Junwei Ge, Qinyong Yu 

Nonparametric Active Learning on Bearing Fault Diagnosis ..................................................................... 2230



 

xxxiv 
 

 

 Computer Science and Information Engineering 

Aviation Surveillance Information Fusion Based on Multi Neural Network ................................................ 2251 

Gao Zhanchun, Meng Zhiyuan 

An Improved Deep Supervised Hashing Method for Hamming Space Retrieval ...................................... 2256 

Xiangdong Lin, Wei Zou, Nan Hu, Jiajun Wang  

Angle-Based Non-local Recurrent Network for Single Image Deraining ................................................... 2261 

Zefan Wang, Chuang Zhu, Jun Liu, WenHui Lin, YaTing Liu, Chunxu Li 

Negative Feedback Dynamic Scheduling Algorithm based on Mimic Defense in Cloud Environment ..... 2265 

Zhou Mengli, Chen Fucai, Liu Wenyan, Liang Hao 

Research on Train Positioning System Based on Map Matching and Multiinformation Fusion ................ 2271 

Yushan Yuan, Jinyang Lyu 

Artificial Intelligence Security Issues and Responses................................................................................ 2276 

Haining Zhao, Liquan Chen 

Hierarchical Classification Boost Using Confidence Belief Propagation ................................................... 2284 

Lingzhu Deng, Yunfeng Sui, Long Chen, Shixuan Zhao, Weiqian Liu, Zhi Cheng  

Numerical Simulation of the Electromagnetic Scattering Characteristics of Ultra-High Voltage Power Line at 
X-Band ........................................................................................................................................................ 2289 

Shuzhu Shi, Yan Liu, Lei Cheng, Zhiwei Chen 

An Effective Controller Placement Algorithm Based on Clustering in SDN ............................................... 2294 

Rong Yujie, Wu Muqing, Chen Yiming 

Lineup Mining and Balance Analysis of Auto Battler .................................................................................. 2300 

Jiayu Xu, Shifeng Chen, Like Zhang, Junle Wang 

Numerical Analysis of the Viscous Flow Field around a Small Waterplane Area Twin Hull ...................... 2308 

Yazhou Wang, Yufeng Mao, Yue Zhang, Chengfei Gao, Teng Li 

An Improved Matrix Information Geometric Detector with Parameter Selection ....................................... 2313 

Xiaoqiang Hua, Qiang Lan, Yongxian Wang, Shuqing Ma and Jun Tian 

 Artificial Intelligence and Intelligent Control System 

Research on Multi-Agent based Optimization in Smart Production Line ................................................... 2318 



 

xxxv 
 

Zhuang Zhiyao, Li Fang, Zhang Ping 

A Study of Internet Map Building Recognition Based on AI Technology ................................................... 2323 

Zhiheng Gao, Siping Yuan, Yunping Gong 

An Online Strategy for Exploring the Outer Boundary of a Convex Polygon ............................................ 2329 

Qi Wei, Jie Sun, Xuehou Tan, Xiaolin Yao 

Measurement and Suppression of Supply Chain Bullwhip Effect under Service Transformation — Based on 
System Dynamics Simulation ..................................................................................................................... 2334 

Mingjing Gao, Dan Ma 

Balancing Algorithm and Active Shutter Improved ROV Monitoring and Control Platform Using Mobile Phone 

 .................................................................................................................................................................... 2340 

Zihao Tao, Juhua Qiao, Laixiang Jiang, Liang Han 

Incentive Mechanism Design for Mobile Crowdsensing Considering Social Networks ............................ 2345 

Danying Guo, Xinxin Feng, and Haifeng Zheng 

Design of Classroom Wireless Fire Monitoring and Alarm System Based on CC2530 ............................ 2351 

Yanxing Li, Yuan Lei, Meixia Wang 

A Visual Based Robot Trajectory Teaching Method for Traditional Chinese Medical Moxibustion Therapy
 .................................................................................................................................................................... 2356 

Jiaxun Liu, Qujiang Lei, Yukai Qiao, Guangchao Gui, Xiuhao Li, Jintao Jin, Weijun Wang 

Opposite and Chaos Searching Genetic Algorithm Based for UAV Path Planning ................................... 2364 

Mingsheng Gao, Yuxiang Liu, Pengfei Wei 

RAIN: A Relation-based Arithmetic model with Implicit Numbers .............................................................. 2370 

Ziwei Bai, Ke Li, Jiayu Chen, Caixia Yuan, and Xiaojie Wang 

Competitive Self-Organizing Neural Network Based UAV Path Planning ................................................. 2376 

Mingsheng Gao, Pengfei Wei, Yuxiang Liu 

 Modern Electronics and Information Engineering 

Analysis on Charging Safety and Optimization of Electric Vehicles .......................................................... 2382 

Jiang linru, Zhang yuanxing, Li taoyong, Diao xiaohong, Zhang Jing 

Development and Application of CF4 Concentration Sensor Based on NDIR Principle ........................... 2386 

Zhang Shiling 

A Deep Recurrent Neural Network Controller for Nonlinear Active Noise Control Systems ..................... 2393 



 

xxxvi 
 

Kun Zhang, Gangming Lyu, Xinming Luo 

Relationship Between Electric Field Distribution Computation and Insulation Performance of GIS Spacer
 .................................................................................................................................................................... 2397 

Zhang Shiling 

The Design of Intelligent production line for Clothing Industry .................................................................. 2403 

Shiyu Wang, Beibei Li, Xinjun Liu, Meng An, Liaomo Zheng, Zhichao Jiang 

Security Levels Oriented Deployment Algorithm for Mimic SaaS Cloud ................................................... 2409 

Ni Siyuan, Hu Hongchao, Liu Wenyan, Liang Hao 

BCES: A Blockchain based Credible E-Bidding System ............................................................................ 2415 

XinChi Li 

Bilinear Model for Knowledge Graph Completion with Hard Negative Examples Mining ......................... 2422 

Zhiheng Wu, Yanquan Zhou 

Theoretical Development: Extending the Flow Theory with Variables from the UTAUT2 Model .............. 2427 

Yuyang Zhao, Fernando Bacao 

A High-Voltage Electric Switch Classification System Based on K-Nearest Neighbor Classifier .............. 2432 

Haien Wang, Jing Zhang, Yang Zhao, Jun Wang, Xiaorong Du 

 Pattern Recognition 

Two-Stream Convolutional Neural Network for Skeleton-Based Action Recognition ................................ 2436 

Shi Yao, Wu Muqing, Xu Weiyao 

Action Recognition Based on C3D Network and Adaptive Keyframe Extraction ...................................... 2441 

Zongya Zhao, Wei Zou, JiaJun Wang 

A Two-Pathway Convolutional Neural Network with Temporal Pyramid Network for Action Recognition . 2448 

Zhu Jie, Wu Muqing, Xu Weiyao 

Effective Fusion of 3DCNN and Convolutional GRU for Gesture Recognition.......................................... 2453 

Luo Yangbiao, Wu Muqing, Xu Weiyao 

Pose-Robust Facial Expression Recognition by 3D Morphable Model Learning ...................................... 2458 

Yingyan Shi, Qiaosha Zou, Yiyun Zhang 

Identification and Analysis of Mesoscale Eddies in the South China Sea ................................................. 2463 

Mingfu Wu, Hongchang He, Donglin Fan, TaotaoWang, Bolin Fu 

Identification and Imaging of Human and Animals behind the Wall Based on MIMO Radar .................... 2470 



 

xxxvii 
 

Li Jiang, Congzhang Ding, Binge Yan, Dandan Wang, Yong Jia 

Data Collection Method of Space-based Internet of Things Based on Layered Fountain Code............... 2475 

Yiqi Xue, Zhiyu Sun,Zhongjun Liang,Cunqun Fan,Xiaobin Xu 

Fast Suppression of Time-frequency Cross Wideband Jamming Signal in Satellite Navigation System  2480 

Pan Zhang, Yi Huang, Yinger Zhang, Jiangtao Huangfu, and Zhonghe Ji 

Entity Relation Extraction Method based on Fusion of Multiple Information and Attention Mechanism ... 2485 

Baosheng Yin, Yifei Sun, Yingxuan Wang 

Big Data Dimensionality Reduction at IoT Edge Through Optical Graph Signal Processing .................... 2491 

Alireza Khodaei, Jitender Deogun, Dennis Alexander 

Author Index 
  




