1/2

2021 IEEE 21st International
Conference on Communication
Technology (ICCT 2021)

Tianjin, China
13 — 16 October 2021

Pages 1-764

IEEE Catalog Number: CFP21411-POD
ISBN: 978-1-6654-3207-8



Copyright © 2021 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: CFP21411-POD
ISBN (Print-On-Demand): 978-1-6654-3207-8
ISBN (Online): 978-1-6654-3206-1
ISSN: 2576-7844

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

L0

proceedings



2021 IEEE 21st International Conference on
Communication Technology

(21st IEEE ICCT)

Table of Contents

o U= = o = XXV
oo T4} (==Y s Lo = 0o T T 1 T == R XXVi

Communication Theory and Technology

A Centralized Routing Algorithm Based on DQN Algorithm in Silicon Photonic Interconnects on Chip......... 1
Yanyi Chen, Hui Li

A Method of Shadowsocks(R) Traffic Identification Based on Protocol Analysis .............ccccccvvviiiiiiiiiiiinnnennn. 6
Jie Luo, Liang Bao, Lviin Ni

Analysis for Threat Models and Improvement Scheme of 5G AKA Protocol Based on Petri-net.................. "
Zhiping Yan, Chonglin Gu, Hejiao Huang

Irregular SCMA CodebOOK DESIGN ......coiiiiiiiiiiiie ittt s e e e et e e e s s st e e e e s annbbe e e e e e eanerees 18
Shuyan Ni, Tuofeng Lei, Naiping Cheng, Xin Song, Aidi Zhang, LingFeng Cheng

DRNet: QoS-Aware Routing for SDN Using Deep Reinforcement Learning ..........cccccooovveeeieiiiiiieeeee e, 25
Jianjia Li, Kai Jiang, Jiru Wang, Liang Qin, Wenting Wei

Channel Jamming Detection Method of Tactical Targeting Network Technology Based on Convolutional
RECUIENT INEIWOIK ..ot e e e e ettt e e e e e et e e e e e ataa e e e eeaatan e eeeeata e eeenntannns 31

Yanhui Zhang, Pei Wen, Youbin Fu, Ying Pan, Mengyuan Zhu, Qi Gao

Automatic Detection of Morse with Wideband RECEIVET .............oiieeeiiiiee e 37

Hui Cheng, Feng Wang

Design of Interleaver under Unbalanced Channels in LDPC-BICM MIMO System ........cccccccevviiiivieeeiinnnee. 42
Rui Zhao, Jingwen Zhang, Xinyi Wang, Dechao Chen

Two Error Detection Codes Aided Successive Cancellation List Decoding for Polar Codes ....................... 47

Meng Zhang, Zhuo Li, Lijuan Xing



Electromagnetic Theory and Microwave Technology

Robust Adaptive Beamforming Anti-interference Method Based on Multiple Covariance Matrix
Reconstruction and Steering Vector EStMation .............oocuuiiiiiiiiiiii e 52

Zehao Chen, Zhenrong Zhang, He Ren, Fuhai Wan

Transmitting Waveforms Ambiguity Function Based Complementary Coding in Broadband Acoustic Doppler
L0101y a1l o (o) 11 PP PPEPPPRPPRRN 58
Qing Wang, Lei Wu, Liyue Zhang, Yu Xia

Vehicle-Level EMC Design for Rail Transit Vehicles in Complex Electromagnetic Environment.................. 63

Ping Sun, Xiaolin Chen, Xiaotong Mu, Kai Liu

Measurement of Dielectric Properties of Liquid Crystal Based on Perturbation Method Using Single-Ridge
A=YV =Te (U o L= 7= AV | P PPPPPRTRTPP 69
Chang Guo, Chengyong Yu, En Li, Yunpeng Zhang, Minggang Hu, Canping Li

Exploratioin on Neural Network-Based Wavelength Assignment Method in Silicon Photonic Interconnects on

Tianyu Zhang, Hui Li

Deep Ensemble Learning with Reconstruction Cancellation for Specific Emitter Identification ................... 79

Xiong Zha, Zhaoyang Qiu, Yiwei Feng, Chentao Cun, Zhichong Shen

A USRP-Based Testbed for Dual Mode Passive Radar. ...t 83
Huijie Zhu, Lan Zhang, Yiteng Wang, Libo Shen

Three-Dimensional Completion Method with Uniformity Decision Mechanism for Spectrum Sensing Data

Xiaofu Du, Qiuming Zhu, Yi Zhao, Qihui Wu, Jie Wang, Jie Li, Weizhi Zhong

Beampattern Synthesis of Frequency Division Array Based on Optimized Differential Evolution Algorithm

.................................................................................................................................................................... 91
He Ren, Lina Yang, Zehao Chen, Xue Xiong

A New Waveform With LOW SIAEIODE ...........uuuiiiiii e e e e e e e e e e e e e e abaaas 96
Xuebo Zhang, Yagian Liu, Peixuan Yang

Coding Theory and Technology

An Anti-DPA Elliptic Curve Cryptography Scalar Multiplier with Randomized Base Point.......................... 100

Jin Wen, Ning Wu, Fen Ge, Fang Zhou, ZhiXiang Xu, BendJun Zhang



A Random Construction Method of SC-LDPC Code with Changed Check Structure...........cccccceevvviieenn... 105
Cong Xie, Jian Yang, Hai Tian, Danfeng Zhao, Tongzhou Han

New McEliece Cryptosystem Based on Polar-LDPC Concatenated Codes as a Post-quantum Cryptography

Ruyi Wang, Yong Wang, Hao Xie

MUSIC and Improved MUSIC Algorithms for Parameter Estimation Using a Polarization Sensitive Array

Xinyue Hu, Tingting Lyu, Min Zhang, Hao Zhang, T. Aaron Gulliver

An Improved Simplified Soft Cancellation Decoding Algorithm for Polar Codes Based on Frozen Bit Check

.................................................................................................................................................................. 127
Mingyu Cai, Shufeng Li, Zhicheng Liu

Low-complexity Successive Cancellation List Decoding of Polar Codes Based on Path Metric................ 132
Xiaodong Liu, Ce Sun, Wei Tang

Parity-Check Aided Adaptive Successive Cancellation List Decoding for Polar Codes..............cccvvvveeennn. 138

Jie Zhang, Houdong Xu, Linhao Zhang, Ning Fu, Bin Tu, Li Li

TPE-MHA: A Malicious Traffic Detection Model Based on Time Position Encoding and Multi-head Attention

.................................................................................................................................................................. 143
Yi Zhai, Bin Lu, XiaoWei Li

Construction of Polar Codes in OFDM System Using Genetic Algorithm ... 152
leok Cheng Wong, Benjamin K. Ng, Chan-Tong Lam

Compressive Sensing with Optical Chaotic Encryption Based on Monolithic Silicon Chips ...........c.......... 157
Zehao Wang, Huan Yuan, Yang Deng, Jinping Zhang, JiaGui Wu

Design of Nested QC-LDPC Codes for Compute-Forward Multiple ACCESS .........ccvvvveiiiiiiiiiiiiiiiiiiiieee, 161
Shenzuo He, Yifei Zhang, Ying Li

A Degree Increasing LT Coding Algorithm Based on Fixed-Length Expanding Window ...............ccccccee.... 166
Xin Song, Yurong Liao, Zhe Zhang, Shuyan Ni, Tuofeng Lei

Improvement of AR Code Decoding Algorithm Based on the LLR Information Value..................ccceeeee. 171
Huang Jia-jia, Lei Jing, Huang Ying, Yu Yang, Zhang Yu-xin

Wireless Transmission Theory and Technology

A Denoising Radio Classifier with Residual Learning for Modulation Recognition.............cccccocciiiiininnne. 177

Hailiang Zhu, Lingyun Zhou, Chang Chen



Group Decoding with Static Clustering for Cloud Radio Access Networks..........cccccccoeeeeeiiiiiiccciiiviiieee, 182
Niwei Wang, Tengwei Wang, Xuekun Hao, Xiaofan Xu, Guo Li

The Multi-dimensional Scaling Algorithm with Centroid as Reference Point for Location in Wireless Senso
I LY ATV o] o GRS 187
Jiang Bin, Lu An’nan, You Mingyi, Ye Yunxia, Huang Kai, Shi Binhua

Underwater Wireless High-Efficiency Energy Transmission Method Based on the Ultrasonic Transducer

Zhongzheng Liu, Tao Zhang, Yanzhang Geng, Tong An

Double-Optimal PTS Scheme for PAPR Reduction in OFDM Systems...........ccccuiiiiiiiiiiiieee e 198
Rongxiang Niu, Lingyin Wang

Study on Dynamic Service Adaptation with Q-Learning Based Collision Avoidance Algorithm for V2X URLLC

.................................................................................................................................................................. 203
Shuai Wang, Ping Wang

Design and Performance Evaluation of OAM-DMPON for High Capacity Communication ....................... 208
Li Zheng, Zhijuan Chi, Junkai Li, Qingan Ding, Zhenfei Dai, Huixin Liu, Qunying Yang

Double-Subset Parallel Transmission for M-ary Spread Spectrum OFDM Communications..................... 212
Guixin Xuan, Dawei Ma, Zhenyu Zhang, Lili Xiao

Energy-Efficient Transmissions in Federated Learning-Assisted Cognitive Radio Networks..................... 216

M. C. Hlophe, B. T. Maharaj, M. M. Sande

Channel Modeling and Estimation

A Novel Multi-channel Random Competitive MAC Protocol Based on Channel Load Prediction Mechanism
Lol oY I\ T PP T O PP PTTT PP 223
Bo Zheng, Kun Zhuo, Huaxin Wu, Wei Guan

Iterative Channel Estimation and Impulsive Noise Mitigation for OFDM Signals in Power-Line
1070] 0010910 o] [o7=1 11 ] o [ PSP PPPRRRT 228

Chenyang Zhou, Ziwei Wang, Hua Wang, Dewei Yang

Space-Time-Polarization Channel Estimation with a Single Tripole in Multipath Environments .............. 233

Jin He, Yijing Wang, Ting Shu

On the Performance of FDD Cell-Free Massive MIMO with Compressed Sensing Channel Estimation... 238
Tongzhou Han, Danfeng Zhao

A Fast Tensor-Based Channel Estimation Method in mmWave Massive MIMO-OFDM Systems ............. 243
Yuan Cheng, Jianhe Du, Miaomiao He, Zhengkun Mo, Peng Zhang, Xindi Wang

vi



5G NR Uplink Contol Channel Coverage Enhancement Based on Sequence Segmented Detection with

NEW LOW-PAPR SEQUENCES .....coeiiiiiiiiii ettt ettt ettt e e e e skttt e e e e s bbb e e e e e s e nbb e e e e e e annnnes 248
Wei Tang, Yang Yuan, Shengfa Xu, Ce Sun, Zhiliang Guo

A Robust Tensor-Based Receiver for Joint Channel Estimation and Symbol Detection in UAV Assisted

(070]a a1 oW aTTor=1 o] IS V2] 1= .4 1 SRS 253
Xin Luo, Jianhe Du, Yang Wang, Yuanzhi Chen, Libiao Jin

Physical Layer Security Based on Full-Duplex Under the Impact of Channel Convergence...................... 259

Jiarui Zhang, Xiaosheng Liu, Dianguo Xu

Channel Modeling and Performance Analysis of Massively Distributed MIMO in High-Speed Rail Tunnels

.................................................................................................................................................................. 263
Haopeng Lu, Yu Liu, Dongming Wang, Tiecheng Song, Jianping Chen

Channel Estimation using In-Band Pilots for Uplink Massive MIMO...............ccccciiiiiiiiiiiee s 268
Chan-Tong Lam, Benjamin Ng, Ke Wang, Eddie Law

Profiling Attacks against ECC: Side Channel Analysis Based on Deep Learning for Curve-25519............ 274

Jiajun Xu, Meng Li, Lixin Liang, Yiwei Zhang, Shaohua Xiang, Zhe Ma

mmWave MIMO: An LAMP-Based Network with Deep Residual Learning Combining the Prior Channel
Information for Beamspace Sparse Channel Estimation ..............cccooviiiiii e, 279

Qinwen Ji, Chunhua Zhu, Xinying Guo

Research on AGC Optimal Reference Power in Broadband PLC Multipath Channel...............c..cccooeee. 285
Bo Lu, Shaokai Ye, Wei Wang

Robust Channel Estimation for 5G mmWave Massive MIMO Relay Communication Systems................. 289

Heyun Lin, Hailong Zhu, Youmin Yang, Guolun Huang, Kui Huang, Yuan Chen

Data and Information Security

A Privacy Protection Method Based on Key Encapsulation Mechanism in Medical Blockchain ................ 295

Yanchi Chen, Haoxiang Luo, Qing Bian

Hardware Trojan Detection Method for Gate-Level Netlists Based on the Idea of Few-Shot Learning ..... 301

Tong Lu, Fang Zhou, Ning Wu, Fen Ge, Benjun Zhang

Accelerating Data Delivery Service with Collaborated Parallel Traffic Scheduling for Distributed Datacenters

Xiaoyuan Cao, Kai Luan, Xiang Luo, Qiang Bian, Zhi Li, Yang Ning, Xinkai Miao

Analyzing Learning-based Encrypted Malware Traffic Classification with AutoML ................cccccciiviiinnnnn. 313
Didier Frank Isingizwe, Meng Wang, Wenmao Liu, Dongsheng Wang, Tiejun Wu, Jun Li

Vil



Predicting NP1 Based on Graph Convolutional Neural Networks .............eeiiiiiiiiiiiiiiieeces e 323
Linlin Zhuo, Wei Yang, Jing Jia, Huila Wang

Utilizing Link Prediction Approach to Predict Express-Related Counterfeit Cigarette Crime Cases .......... 328
Lang-chao Qiao, Jin-lu Wang, Bao-hong Gao, Xin-gang Yang, Wen-tao Feng, Yu-xiao Zhang, Wei Liu,

Rong-yao Xu

Overview of Network Softwarization and Its Core TEChNIQUES .........uvviiiiiiiiiiieee e 333

Yuhao Zhu, Xiaoyu Wang, Zhanqi Xu, Fan Yang

A Novel Malware Detection Approach Based on Behavioral Semantic Analysis and LSTM Model ........... 339
Weijie Han, Jingfeng Xue, Kechang Qian

Mobile Communication and Space Network

Secrecy Outage Analysis for Secure DF Cooperative Networks Based Relay Selection Scheme with
NON-lINEAr ENEIrgy HarVESIE .......ooiiiiiiii it e e e e 344

Yan Chen, Feng Gao

High-Performance UPF Design Based 0N DPDK .........cooiiiiiiiiiiiiiiieie ettt 349
Haoran Zhang, Zikang Chen, Yang Yuan

A Trusted Data Storage and Access Control Scheme for Power CPS Combining Blockchain and
Attribute-Based ENCIYPHION.........ooi et e e e e 355
Zhang Geng, Wang Yanan, Liu Guojing, Wang Xueqing, Gao Kaiqiang, Wang Jiye

5G-Advanced Network Enable Tactile and Multimodality Communication Service...........cccccceeviiiiieeennne 360

Xiaonan Shi, Tangqing Liu, Lu Lu

A D2D User Pairing Algorithm Combining Motion Prediction and Dynamic Transmit Power ..................... 365
Jianbin Zheng, Zhifeng Huang, Hui Song, Zhikai Liu

Research on Business Requirements and Network Performance under Typical LTE-V2X Scenarios....... 370

Jiahui Qiu, Xiaobo Lin, Jiaying Feng, Yi Feng, Chao Cai, Xiangyun Zhang

Average Reward Mode Selection in D2D Communication with Deadline Constraint.............cccccceeiiieennnn. 375

Jun Xu, Chengcheng Guo, Xin Li

Restricted Epidemic Routing Method in Large-Scale Delay-Tolerant Networks .............coooveiiiiiiiiineeennn. 380
Yanzhi Hu, Tian Tian, Fengbin Zhang, Qihang Chen, Gang Yu, Dawei Ma

Bus Arrival Time Prediction for Short-Distance Bus Stops with Real-Time Online Information.................. 387

Su Hou Leong, Chan-Tong Lam, Benjamin K. Ng

viii



Intelligent Positioning Technology and Method

Indoor Location of UWB-TDOA Based on Genetic Algorithm ...........ooovviiiiiii e 393
Ju Huang, Kun Zhang, Chong Shen, Jia Zhu, Lan Zang

Laser Positioning Method of Intelligent Building Plastering Robot.............cccvviiee, 397
Haozhe Feng, Hongyang Yu

Indoor Sound Source Localization Algorithm Based on BP Neural Network ...........cccccooeviiiiiiiiiiiiiiieennn, 403

Lan Wang, Kun Zhang, Chong Shen, Chai Wang, Xixi Fu

A Fast Target Location Method for Bistatic MIMO Radar with Spatial Colored Noise.............cccccevvveeennnnn. 408
Weijia Yu, Yuanzhi Chen, Yuan Cheng, Jiali Cao, Jianhe Du

Hybrid Location Algorithm of TDOA / AOA Based on Extended Kalman Filter.............occooiiiiiiiinninnn, 413
Huiyao Jiang, Kun Zhang, Chong Shen, Jia Zhu, Liwen Xu

Research on Enhanced Positioning of Directional Emitter Based on Sidelobe Signal Coherence............. 418

Yuan Lv, Yuqi Wang, Xu Zhang, Dan Liu, Haigiang Wang, Xiaoqing Zhong, Xiaodong Han

Recognition and Location Based on Fusion of FAST Algorithm and SIFT Algorithm ...........ccoccociiiiiinne. 422
Xixi Fu, Kun Zhang, Chong Shen, Jia Zhu, Lan Zang

Antenna Design and Application Technology

Ring Phased Array Based Millimeter-Wave Ultra-wideband Hemispherical Dielectric Resonator OAM

Lingzhi Zhao, Xuehong Sun, Liping Liu, Yanni Wang, Yanpeng Zhang, Yijie Yuan

Design of an Ultrawideband E-shaped Conformal Antenna for Wireless Capsule Endoscope.................. 431
Ben Li, Peiliang Liu, Lijia Liu, Xiaowei Tang, Jingjing Shi

A Receiving SPICE Model of the Dipole Antenna llluminated by an Electromagnetic Wave ..................... 435
Wei Zhang, Shu Sheng Wang, Wei Jie Li

Compact Wideband MIMO Antenna with Improved Isolation for 5G Smartphone Application................... 440
Ziyan Zhou, Shaobin Liu

Design and Application of Near-Field RFID Array Antenna Based on Atrtificial Transmission Line ............ 445

Yanru Fang, Xueguan Liu, Yexin Wang, Changrong Liu

A High Gain Dual-Band Stacked Patch Antenna with Resistors Loaded between Patches for RFID
FaY o] o] ez= 11T ] oI S TP TP TP TP TTOPPPPPPP 449
Li Guo, Yiping Chen, Yinyin Shi, Min Deng



RF Receiver Front-End Chip Design with Antenna for Ultra-wideband Applications ..............cccccveennnnee. 453
Wen-Cheng Lai

Design of Polarization Reconfigurable Antenna Based on Metasurface...........cccccceeeiiiiiiieccccciieee e, 457

Yijie Yuan, Xuehong Sun, Yanpeng Zhang, Lingzhi Zhao, Yanni Wang

Computer Network and Wireless Communication

A Technical Research towards 5G SLA: System Definition, Sense and Assurance Solution.................... 462

Hongwei Yang, Lu Lu, Yushuang Hu, Rongxin Liu, Kehan Yao, Xiaodong Duan, Tao Sun

Independent or Correlative: When the Betweenness Centrality Encounters Degree in the Networks?..... 472
Huaixi Wang, Chen Wang, Nina Shu, Zhao Niu, Chao Chang, Peijia Shen

A Generalized Neural Network-Based Optimization for Multiple IRSs-Aided Communication System...... 480
Maha Fathy, Mohamed Salah Abood, Jing Guo

Performance Analysis for Cooperative Backscatter Communication Systems under Commensal Mode

Yingting Liu, Yinghui Ye, Jiaxiu Ma, Tankun Wu, Yongli Zhao

Research on 5G Microservices Capability Open Architecture and Deterministic Bearing Technology ...... 492

Ou Xinjian, Liao Jingjing, Chen Chaofeng, You Zilin, Li Xiang, Hu Shukai

The Influence of Automatic Gain Control on Narrowband Frequency Domain GPS Anti-Jamming Receiver

Zichen Zhou, YueChuan Wei

Neural Network-Based Traffic Prediction Model with Adaptive Spatial-Temporal Analysis in NFV Networks

.................................................................................................................................................................. 502
Fenglei Yu, Zhangi Xu, Fan Yang, Shuang Du

Named Entity Recognition Method in Network Security Domain Based on BERT-BILSTM-CRF .............. 508
Bingjun He, Jianfeng Chen

Space-Earth Integration Network

A Unitary Bayesian Method for Angle Estimation in MIMO Radar Systems ..., 513
Jingyi Dong, Jianhe Du, Yalin Guan, Yuan Cheng, Libiao Jin

Computational Electromagnetics for Efficient Control Design of Massive MIMO and Beyond................... 519

Lu Ou, Jinxin Li, Baiquan Liu, Xianbo Li, Qingqing Ke, Zhengji Xu, Shuyan Zhu, Gengzhen Qi, Shaolin

Liao



Autoencoder-based MIMO Communications with Learnable ADCS .........cooveuoe e 525

Wenhao Ye, Boxiang Ren, Zihao Wang, Huihui Wu, Hao Wu, Bo Bai, Gong Zhang

Multi-Intelligent Reflecting Surface Assisted Cell-free Massive MIMO Downlink Transmission................. 531
Huazhi Hu, Kui Xu, Wei Xie, Xiaochen Xia, Meng Wang

Absolute Time Synchronization Based on Timing Message Exchange in 5G Wireless Edge.................... 538
Zichao Chai, Wei Liu, Jinkun Zhu, Jing Lei

HMM-LSTM for Proactive Traffic Prediction in 6G Wireless Networks ..........ccccccciiiiiiiiiiiiiiiiiiiiieeee, 544
Yao Peng, Tao Feng, Chungang Yang, Changfa Leng, Libin Jiao, Xiaoming Zhu, Lihui Cao, Ruixing Li

Optimal Routing Scheduling Strategy Based on Prediction of Ocean Current Movement for Underwater
WIireless SENSOr NEIWOIKS ......coiiiiiiiiie i r e e s s e e e e s e e e e s 549

Biaohang Sun, Yun Li, Shanlin Sun, Liang Qiao, Kai Tian, Zhitian Li, Xingyu Lu

The Analysis and Design for 5G Broadcasting System Based on SC-PTM ...........ccciiiicciii e, 554
Yixin Ma, Chao Chen, Xianghui Shen

Smart Energy Station Terminal 5G Adaptation Strategy Based on Genetic-Algorithm Task Offloading Method

Li Qin, Qi Zengqing, Lin Weiwei, Xu zhigiang

Mapping the Landscape of Green Communications and Green Computing: A Review Based on Bibliometric
AAN@IYSIS ..ttt e e e e e 4o e e et et e e e e e e e e e e e e e e e e e s 565
Han-Teng Liao, Kai-Sheng Chen

Future Communication Technology and Development

Shaped-Beam Reconfiguration Method for Flexible Software-Defined Communication Satellite.............. 570

Han Huipeng, Cai Yaxing, Liu Wei

Beamforming Design via Deep Learning for Underwater Acoustic Communications .................ccccvvveeeee... 576

Haixin Sun, Xiao Feng, Junfeng Wang, Mingzhang Zhou, Xiaoyan Kuai

A Stable and Reliable Distributed MIMO HF Communication System for Wide Area Cooperative
B = 11T 1 41T [ o ST 581

Xiaotong Xu, Shizhe Tan, Tingting Lv, Hao Zhang, Hao Yin

The Time-Frequency Synchronization for 5G NR Based Non-Terrestrial Networks ..........cccccvvvvvviieeennnnn, 587

Yun Liu, Zhiqun Song, Ruiliang Song, Ningning Lu, Ning Liu, Jie Li, Haipeng Zhang

Research on RoF-PON Integrated Access System Based on Optical Carrier Suppression....................... 592

Liwei Yang, Lin Li, Furong Zhu, Jiacheng Lai

xi



A Blockchain Based Automatic Access Scheme Design and Implement for Small Cell Base Station ....... 597

Jingchao Liang, Jun Wu, Bin Tan, Haoqi Ren, Zhifeng Zhang

The LDPC-Coded High-Dimensional SCMA Codebook Design ............cvvvviieiiiiiiiiieee e 603
Tuofeng Lei, Shuyan Ni, Naiping Cheng, Xin Song, Aidi Zhang, LingFeng Cheng

PAPR Reduction under EVM Constraint in DCO-OFDM SYSteMS .........cuuiiiiiiiiiiiiiiieeeeiieeeesseiiiniieeeeeeeens 610
Xuzhong Zhang, Leixin Han, Jiaheng Wang, Xintong Ling, Xiqi Gao

Quantization Analysis of Cell-Free Massive MIMO Uplink Backhaul Based on Zero-Forcing.................... 615
Guangyu Wang, Yuanyuan Gao, Mingxi Guo, Nan Sha, Xiaoyu Wang, Na li

QoS-Aware Energy Efficient Power Allocation for OFDM Based DF Relay Networks...........ccccocvvieeennne 621
Zhengguang Zheng, Yuyi Wang, Liyan Lin, Fangzheng Wei, Yun Zhang, Kun Cai, Donghui Yu, Yu Yan

UAV Communication and Technology Application

A Temporal-Spatial Spectrum Prediction Based on Homotopy Theory for UAVs with Arbitrary Flight Paths

Wenjun Zhou, Shan Luo, Yuwei Zhao, Rongping Lin

Outage Performance for UAV Communications under Imperfect Beam Alignment: A Stochastic Geometry
Y o] o] (0= e o IR TSSO PPPPPPPPT 632
Binbin Lin, Weihao Wang, Jing Guo, Zesong Fei

Hybrid Beamforming Optimization for UAV-Enabled mmWave Beamspace MIMO System...................... 638
Zhen Chen, Jie Tang, Hengbin Tang, Xiuyin Zhang, Daniel Ka Chun So, Nan Zhao, Kai-Kit Wong

Improve Sensing and Communication Performance of UAV via Integrated Sensing and Communication

Wangjun Jiang, Ailing Wang, Zhiqing Wei, Meichen Lai, Chengkang Pan, Zhiyong Feng, Jianjun Liu

Robust Secure Transmission of UAV-Aided Multi-user Network with Imperfect Location Estimation ........ 649

Jiawei Li, Yiwen Zhang

LPPA: A Lightweight Privacy-Preserving Authentication Scheme for the Internet of Drones .................... 656
Yuyang Cheng, Shiyuan Xu, Miao Zang, Weimin Kong

Study on 3D Path Planning Of UAV ...ttt e e sttt e e e e e et e e e e e snteeeeeeeanes 662
Song Zigi, Xu Xiaoqiang, Mao Yan, Guo Lirong

Placement Optimization of Unmanned Aerial Vehicle Base Stations for Maximal Coverage..................... 669

Yanzhi Hu, Fengbin Zhang, Tian Tian, Zhiyong Shi, Gang Yu, Dawei Ma

Design of IRS-assisted UAV System for Transmission Line Inspection.............ccccceevviiiiieiiiiiccccn e, 675

Weiliang Wang, Yanhua Li, Qirong Xu, Bo Peng, Maochao Lu, Quan Lu

xii



Communication and Information Engineering

User Identity Matching for Multisource Location Data ... 686
Chunlai Ma, Chao Chang, Tao Ma, Jun Huang, Zhao Niu

Design and Verification of High Performance Memory Interface Based on AXI Bus ...........cccccvvvvvvinieennn. 695

Ming Chen, Zhifeng Zhang, Haoqi Ren

Joint Sparse Channel Estimation and Tracking for SC-FDE Based V2X Communication Systems .......... 700
Yufan Chen, Hua Wang, Dewei Yang, Xinyue Xu

Complementary Code Modulation Based Velocity Estimation for Random Frequency Hopping Radars... 705

Zhikun Liao, Zhenfang Fan, Lin Wang

All Optical Service Network fOr FOG ... .. .o 710
Xin Li, Yikai Liu, Yongli Zhao, Zhuotong Li, Yajie Li, Jie Zhang

Ergodic Capacity and Outage Probability Analysis of Intelligent Reflecting Surface Aided Communication
RS (=1 .01 P PEEPPPPPPRR 715
Xu Huang, Xiangbin Yu, Kai Yu, Xiaoyu Dang

Downlink Cooperative Rate-Splitting Systems with Fully User Cooperation.............cccccooeviiiiiiiiiiiiininnnnn. 720
Jian Zhang, Jianhua Ge, Chensi Zhang

An Efficient Two-Dimension OTFS-NOMA Scheme Based on Heterogenous Mobility Users Grouping.... 726
Ziqi Kang, Hang Zhao, Hua Wang

Internet of Things and Key Technologies

A Distributed Identity Authentication Scheme for Differential Fault Attack .............ccccooi 731

Yundi Deng, Haoxiang Luo

A Turbo Coded LoRa-Index Modulation Scheme for [oT Communication ............cooeeveieieieiiiiieeeeeeeeeen, 736

Shixiang An, Zhiping Lu, Hua Wang, Quantao Yu

Dynamic Monitoring Method of Smart Grid Equipment Status Based on Big Data and Internet of Things

Dawei Wang, Xin Zhang, Lingli Meng, Wei Li, Lixia Wang

Vulnerability Assessment Based on Failure Severity Index for Cyber-Physical Interdependent Smart Grid

Jingtang Luo, Shiying Yao, Xiao Liu, Shujuan Sun, Ziqi Wang, Yudong Wang

xiii



An Efficient Feedback-enhanced Fuzzing Scheme for Linux-based loT Firmwares.............ccccccceevvieennn. 754
Qidi Yin, Xu Zhou, Hangwei Zhang

Real Time Monitoring Method of Power Grid User Side Energy Consumption Data Based on Internet of

Lixia Wang, Xin Zhang, Lingli Meng, Wei Li, Dawei Wang

Proof of Freezing Time Algorithm Based on IOTA with Hierarchical Structure....................cccoocciviviieennn. 765
Yuxin Xu, Bidi Ying

IoT Devices Identification Based on Maching Learning ...........cooocuuiiieiiiiiiiiiee e 770

Weiyuan Li, Qin Li, Rongxin Liu

Internet of Things Attack Group Identification Model Combined with Spectral Clustering ..............c...cc..... 778

Chen Fu, Yu Rui, Liu Wen-mao

Information Network and Multimedia Technology

Global Betweenness ldentities in the NEIWOIKS.........couueiiiiiiiii e 783
Nina Shu, Huaixi Wang, Chen Wang, Xufeng Zhu, Chunlai Ma, Chao Chang

Research and Implementation of Low-Latency Streaming Media Transmission System ..............ccccccee.... 787
Chanjuan Wan, Chao Chen

Fuzzy Noisy Network for Stable EXplOration................eei e 792
Qian Gao, Yuyan Zhang, Yong Liu

Identifying Influential Nodes in Opportunistic Networks by Network Embedding...........ccccccoiiiiiiiiinninnnn. 797
Zhenyang Tan, LinLan Liu, Jian Shu

An Anomaly Detection Model for ADS-B Systems Based on Improved GAN and LSTM Networks........... 802
Xinying Guo, Chunhua Zhu, Jing Yang, Yan Xiao
Research on Blockchain-Based Inter-Domain Routing Authentication Technology ............cccccciiiiiiiieennn. 810

Yi Su, Baosheng Wang, Qianqian Xing, Pengkun Li, Xiaofeng Wang, Cui Li

A Reliable Broadcast Algorithm Based on Total Domination with Auxiliary Acknowledge...............ccccccce.... 817

Hehe Ban, Dalong Zhang, Xiang Ji

A Simple and Low Cost Method for Traffic Sign Measurement Based on GPS and Epipolar Geometry ... 822
GuoHang Shan, ShuangCheng Jia, Qian Li

Marketing Technologies in the Agri-Food Industry: A Scoping Review of Digital Technologies for Social and
Ecological SUSTAIN@DITILY ..........eiiiiiiieii et e e e e e e nr s 829
Han-Teng Liao, Wen-Yen Huang

Xiv



Secure and Fast Emergency Data Sharing in Vehicle Social Network Using Consortium Blockchain ...... 834

Wenlin Zhang, Xiaoyan Huang, Fan Wu, Supeng Leng

Network Security and Management

Entropy Transformation and Expansion with Quantum Permutation Pad for 5G Secure Networks........... 840

Dafu Lou, Randy Kuang, Alex He

SQLi-Fuzzer: A SQL Injection Vulnerability Discovery Framework Based on Machine Learning............... 846

Yunheng Luo

On the Design of IRS-assisted Directional Reflection for Physical Layer Secure Transmission................ 852

Jie Tang, Hong Wen, Huan-huan Song, Rui-fei Wang

Reconnaissance and Information Extraction Experiment on the Multiple 5G Base Station Signals
Overlapped in Time-FrequenCy-DOmMaiN...........coooiiiiiiiiiiiiiiii e e e e e e e e e e e e e s s s s annanene 858

Cong Wu, Rong Shi, Ke Deng

A Security Analysis of the Authentication Mechanism of Password Managers...........ccccccvvvviiiieeinnennnnn, 865
Fei Yu, Hao Yin

A DAG-based Secure Cooperative Task Offloading Scheme in Vehicular Networks..............ccccccvvvveeenn.n. 870
Yao Xie, Fan Wu, Ke Zhang, Supeng Leng

Research on Collaborative Security Based on Onblockchain and Off-blockchain in the Scenario of Power
[ = c= 1o [ 1 71 ) o 876
Chao Ma, Chen Song, Yucong Ma

VG-Raft: An Improved Byzantine Fault Tolerant Algorithm Based on Raft Algorithm...........ccccccceein, 882
Shumeng Zhou, Bidi Ying

Study on Core Network Security Enhancement Strategies in 5G Private Networks..............cccccooiviiiinns 887

Yiming Guo, Yong Zhang

Optimization of WinRAR Password Cracking Algorithm Based on Heterogeneous Computing ................ 892
Hao Yin, Lulin Ni

Network Resource Allocation and Management

Markov Approximation Based Resource Allocation Algorithm for Multi-Frequency Cooperative Networks

Xiaohui Li, Tao Fan, Jiawen Liu, Mingli Shi, Siting Lv

A Hybrid Resource Allocation Method for URLLC Based on NOMA ... 902
Huiyun Deng, Feiying Luo, Qiang Li

XV



A Profit Maximization Strategy of MEC Resource Provider in the Satellite-Terrestrial Double Edge
COMPULING SYSTEIM ..ttt e e bbbt e e e e s b bbb e e e e s s bbb e e e e e e aabeeeaaeaannbbeeaeesanns 906
Bo Wang, Xiaohang Li, Dongyan Huang, Jiecheng Xie

Improve Service Curve Using Non-overlapped Gate in Time Sensitive Network Switch........................... 913
Md Mehedi Hasan, He Feng, Shahrukh Khan, Md Ibrahim Ullah, Md. Tanvir Hasan, Bipro Gain

A Joint Channel Allocation and Power Control Scheme for D2D Communication in UAV-based Networks

.................................................................................................................................................................. 919
Enchang Sun, Hanxing Qu, Yongyi Yuan, Meng Li, Zhuwei Wang, Dawei Chen

A SEIR Model Based 0n SoCial NEtWOTK ...........ooiiiiiiiiiiiiii ettt e e eenees 925
Jia Wang, Zhiping Wang, Zhaohui Xu

FlowDecider: End-Host Driven Proactive Load Balancing for Data Center Networks .............cccccceeiinee. 931
Liang Qin, Wenting Wei, Xinglong Diao

Resource Allocation for Multiple Base Stations OFDM Systems under High-Speed Scenarios ................ 937
Shuang Li, Zhicheng Dong, Qing Wang, Weixi Zhou, Wei Xiao

Energy-Efficient Resource Allocation for Uplink Multi-User MIMO SC-FDMA Systems..............cccvvveeee... 942

Zhengguang Zheng, Liyan Lin, Yuyi Wang, Fangzheng Wei, Yun Zhang, Kun Cai, Donghui Yu, Yu Yan

Network Resource Management and Control

Blockchain-Based Multi-party Cooperation and Resource-Sharing Scheme for Space-Air-Ground Integrated
L AT o] 4 €SP 947
Zhaohui Guo, Jiuzhi Zhang, Zhen Gao, Ailing Wang, Chengkang Pan, Xin Li

Node Resource Balance Scheduling Algorithm of Power Internet of Things Based on Big Data .............. 953

Wei Li, Lingli Meng, Xin Zhang, Dawei Wang, Lixia Wang

Secure Resource Allocation for NOMA PLC Networks with Multi-agent DRL............ccccooiiiiiiieiiiiiieeeeee 959
Honghong Pu, Xiaosheng Liu, Ruifang Zhang, Zhifu Sun, Dainguo Xu

Resource Allocation Scheme for Secure Transmission in D2D Underlay Communications ...................... 965
Panlong Yu, Xu Zhao, Qiao Liu, Sihai Qiu, Yucheng Wu

Reservation and Traffic Intent-Aware Dynamic Resource Allocation for FANET .............ccoooeicivivvvieeeenn. 971

Lingli Yang, Peilin Tao, Tong Li, Chungang Yang, Xinru Mi, Ying Ouyang, Donghong Wei, Qicai Wang

Transfer Learning Empowered Resource Scheduling in Aerial Edge Networks ............cccovvvviviiciiiiieeeeenn, 976

Dingxin Si, Ke Zhang, Fan Wu

Interference Resource Scheduling Algorithm Based on Potential Game for UAV Cooperative Combat.... 982

Min Deng, Zhigao Wu, Yongqi Chen

XVi



Virtual Network Embedding Based on Multidimensional Resource Constraints in Heterogeneous
SPACE-AIr-GroUnd NEIWOIK ........eeiiiiiiiiii et e e e e et b bt e e e s s abb e e e e e e sabb e e e e e aannbbeeaaesanes 988
Hua Qu, Yuanyuan Shi, Jihong Zhao, Wei Liu, Qiuyu Yu

Embedded System and Electronic Technology

Design and Implementation 0f DSP CaChe ..........cuuuiiiiiiiiiiiie e 993
Kunkun Liang, Jun Wu, Haoqi Ren, Zhifeng Zhang, Bin Tan

RepRetinaFace: Re-parameterization RetinaFace for Edge Embedded Platform............ccccccoociiviinnnne. 998

Zhenjun He, Le Jiang, Jian Chen, Xiaozhou Ye, Ye Ouyang

Design and Implementation of OpenCL-Based FPGA Accelerator for YOLOV2.........cccvveveiiiiiieeeeennnne 1004
Chenchen Cui, Fen Ge, Ziyu Li, Xin Yue, Fang Zhou, Ning Wu

Implementation of Multi-compartment Neuron Model with Synaptic Plasticity Using FPGA..................... 1008
Yiwen Ding, Wenlong Fu, Lihong Cao

Research on Interface Rate Adaptation Method Based on FPGA ... 1013
Haoyun Jiang, Xiangli Zhang

SPECT Reconstruction Algorithm Visualization Experimental Platform..............cccooovns 1017
Ning Li, Zhibiao Cheng, Jie Li, Junhai Wen

An MTJ Based 1-Bit Full Subtractor and Its Reading and Writing CirCuit ..........ccccccceeiiiiniiiiiiiiiiiiiieee, 1022
Yuehong Gong, Min Luo, Chenxu Wang, Tao Yan

Implementation of Reconfigurable CNN-LSTM Accelerator Based on FPGA............occoiiiiiiiiieiii e 1026
Ying Yang, Fen Ge, Danfeng Qiu, Xin Yue, Ziyu Li, Fang Zhou, Ning Wu

Bayesian Approach for Band-Limited Digital Predistortion of RF Power Amplifiers...............cccccvvvviinnen. 1031
Chengye Jiang, Wen Qiao, Guichen Yang, Lei Su, Guangjian Wang, Qiao Liu, Falin Liu

DSP Assembler Auto-Generation Technique and ToolChain Integration .............cccccovviiieiiiiiniicee e, 1036
Wanli Wang, Jun Wu, Haoqi Ren, Zhifeng Zhang

Modern Electronics and Intelligent Systems

Heart Area Channel Modeling at HBC Band for Leadless Cardiac Pacemaker..................ccccccvvvvvvnnnnnn. 1041
Lijia Liu, Jin Xu, Tingxi Liu, Ben Li, Jingjing Shi

Short-Term Power Load Probability Density Forecasting Based on a Double-Layer LSTM-Attention Quantile
REGIESSION ...ttt e e e e e e e s e e e e bbbt e ettt e e e e e e e e e e e e e bbb e 1046
Xiaofeng Tao, Yang Lu, Xueliang Yang

Xvii



A Method for Detecting Liquid Capacity in Metal Can ... 1052
Chen Chuixin, Mao Yanghong

Specific Emitter Identification Method Based on 1/Q Imbalance with SNR Estimation Using Wavelet
D =T o111 o T R TP PP P TP TP PR PPPPPPPP 1057
Peng Wang, Jinming Wang, Guanjie Wang

Ray-Tracking Simulation and Analysis of Propagation for Typical Scene of High Speed Maglev............ 1063
Chen Kewei, Liu Hongbo, Liang Jiaqi, Liu Qintao

A Roadside Unit EIRP Measurement Method Based on Very Near Field Scanning ............ccccccoevviiieee.. 1068
Rui Ji, Feng Zhou, Lei Wang, Shaogeng An, Xiuhua Yuan, Dan Mu, Peiyan Zhang

Low Latency Multi-Dimensional Offloading in Intelligent Transportation System........ccccccooviiiiiiiiiiiinnnnnn, 1072

Zixian An, Tingting Zhang, Yunkai Wei, Meie Peng

Research on the Self-Stability Control and Gait Planning of Quadruped Robot Based on IMU .............. 1078
Lyuyan Wang, Zhou Jiang, Yang Hu, Shuhui Yang

Design and Implementation of Intelligent Control ROOM ...........ooiiiiiiiiiiiiiiii e 1082

Xiang Zheng, Jian Wan, Yong Xia

Task Allocation for Heterogeneous Multi-agent System via Game-Based Learning ..........cccccccvvvvvieeeennn, 1086
Na Xing, Wenjie Yin, Songbai Wang

Target Detection and Recognition

Aerial Image Object Detection Method Based on Adaptive ClusDet Network .............cccooeeeiiiiiiiiiinnnnen, 1091
Zhitian Li, Shanlin Sun, Yun Li, Biaohang Sun, Kai Tian, Liang Qiao, Xingyu Lu

Detecting the Surface Defects of the Magnetic-Tile Based on Improved YOLACT++ ........ccccccvvvvvinnnnnnn. 1097
Haigiao Wen, Long Chen, Ting Fu, Zhen Yang, Zhijian Yin

The Research of Salient Object Detection on RGB-T Multi-Source Image...........ccooccvviiiiiiiiiieeeeniiiieeenn, 1103
Lixin An, Jikun Chen

Research on Online Monitoring of Print Image Quality Detection Based on Image Technology............... 1108

Yi Wang, Menghao Yang

An Unsupervised Framework for Change Detection in Remote Sensing Images............ccccovvvvvvevivinnnnnnn. 1112

Xiangrui Li, Yuan Zhou

Improved Real-Time Traffic Congestion Detection with Automatic Image Cropping Using Online Camera

Bowie Liu, Chan-Tong Lam, Benjamin K. Ng

XViii



Recognition of Video Time Watermark Based on Water-Wave Connected Domain Segmentation Algorithm

................................................................................................................................................................. 1123
PengFei Meng, ShuangCheng Jia, Qian Li

Image Classification and Recognition of Medicinal Plants Based on Convolutional Neural Network ....... 1128
Yang Liu, Yating Li, Yanjie Zhao, Xitai Na

A Novel Solution for EEG-based Emotion RECOGNItION ..........cc.uuiiiiiiiiiiiiiie e 1134
Zhuofan Xie, Mingzhang Zhou, Haixin Sun

Research on Face Recognition Algorithm Based on Deep Learning..............eecciiiieeeiiiiiiiiiniiiiiiiieeeee 1139
Yi Wang, Xinwei Duan

Cross Domain Edge Detection Based Label Decoupling Salient Object Detection ...............ccoevvvvvvvnnnnnnn. 1143
Sida Zheng, Jichang Guo, Huihui Yue, Xiaowen Liu

A Customer Service Quality Control Platform Based on User Behavior Tracking...........ccccvvvveeeiiinennnnn, 1148
Feng Xie, Yang Luo, Li Wang, Hu Yue, Kan Zhong, Rongheng Lin

Digital Image Processing and Application

Human Limb Motion Segmentation by PCA-ARMA Methods ..........cccciiiiiiiiiiiiieee e 1153
Lingfeng Liu, Feng Mei, Qian Hu

Image Noise Level Estimation by Employing Chi-Square Distribution............cccccccoviiiiiiiiiiiiiiiiiiiieeee, 1158

Zhicheng Wang, Zhenghua Huang, Yuhang Xu, Yaozong Zhang, Xuan Li, Xiaoming Li, Weiwei Cai

Fast Decision of CU Size Based on Texture Cost and Non-texture Cost for HEVC Intra Prediction ........ 1162

Shu-qian He, Zheng-jie Deng, Chun Shi

An Block Image Encryption Algorithm Based on Reversible Cellular Automata ............ccccccooiiiieiiinnnnne, 1167

Xiaomeng Song, Mengna Shi, Yanqi Zhou, Erfu Wang

A Low Complexity CP Bayes Algorithm for Image Restoration..............ccccvviiiiiiiii e, 1173
Jiali Cao, Jianhe Du, Yuan Chen, Zhengkun Mo, Jing He, Yuankai Peng

Design of Wavelet Denoising and Image Enhancement Algorithm Based on MATLAB............cccccvvveeeen. 1178
Chai Wang, Kun Zhang, Chong Shen, Xixi Fu, Lan Wang

Hierarchical Graph Classification Method Based on Graph Pool Topology Learning ...........cccccccevvineennnn. 1183
Qijing Feng, Hongmei Zhang, Haoran Li

Comparison of Image Segmentation using Different Color Spaces..............coccccivviiiiiiiiiiee e, 1188
Nouha Khediri, Mohamed Ben Ammar, Monji Kherallah

XiX



Multi-mode Input Siamese Network for Tracking Object in Nighttime ............ccccoo i 1193
Dunyun He, Zhen Yang, Haigiao Wen, Zhijian Yin

Research on Adaptive Repair Technology of 3D Printing Based on Convolutional Neural Network......... 1198
Qin He, Leilei Han

Research on Standardization of Printing Image Quality Control Based on G7 and GATF....................... 1202
Yi Wang, Bin Cai

Unified Feature Fusion Network with Path Router for Multi-task Image Restoration................cccccvvveeeen. 1206

Jingyuan Zhou, Chaktou Leong, Yiyang Luo, Minyi Lin, Wantong Liao, Congduan Li

Cross-Channel Fusion Image Dehazing Network with Feature Attention............ccccvvivi s 1211

Yong Liu, Xiaorong Hou

Performance Evaluation of Machine Learning Classifiers for Hyperspectral Images ...........cccccccvvvvvieennn. 1216
H. C. M. Herath

Signal Detection and Signal Recognition

BEI-TAB: Enabling Secure and Distributed Airport Baggage Tracking with Hybrid Blockchain-Edge System

................................................................................................................................................................ 1221
Fei Wang, Pengbo Si, Enchang Sun, Yuzhao Su

Signal Detection Method at the OFDM Receiver Based on Conditional GAN ...........cccccccvviieeniiiiiiiinns 1226
Xin Shen, Li Wei, Youyun Xu

Multi-lane Phase and Frequency Detector for 64 APSK Baseband Signal.........ccccccceeveiiiiiiiiiiciiiiinnnnn, 1231
Chao Gao, Libin Jiao, Xiaofeng Li

An Inter-Satellite Two-Way Time Synchronization Method Based on Pseudo-Range Conversion .......... 1236

Yanming Guo, Yan Bai, Decai Zou, Feng Zhang, Shuaihe Gao, Jian Zhang, Zhibing Pan, Xiaochun Lu

Data-Assisted Physical Propagation Model for Signal Strength Prediction ..............ccccccoiiiiiiiiiiiiiniennn. 1242
Yuanhao Jiang, Shidong Zhou, Xiaofeng Zhong, Yizhou Jiang, Jingwei Li

Space-Based ADS-B Signal Time Support Estimation Method Based on Multi-stage Wiener Filter........ 1249
Aobo Luo, Lihu Chen, Sunquan Yu, Jiushun Ni, Songting Li

Multi-network Based Automatic Modulation Recognition with Confidence Fusion................cccccevvvinnnnnis 1256

Qiuting Huang, Shujun Sun, Xiaojuan Xie, Xi Yang, Shengliang Peng

Specific Emitter Identification Based on Eye Diagram...........cccuuiiieiiiiiiiiee e 1261

Chentao Cun, Tianyun Li, Jiawei Zhu

XX



Activity Recognition Using the Joint of Wi-Fi 2.4G and 5G Frequency Bands..............cccccvvvviveeiinieeneenn, 1266
BeiMing Yan, Wei Cheng, GeTong Huang, ZhongShang Zhu, Xiang Gao

A Chinese Speech Recognition System Based on Fusion Network Structure.............cccccvvviiivieiiinnenn, 1271

Lunyi Guo, Shining Mu, Chaofan Shi, Bo Yan, Zhouling Xiao, Sheng Yu

Birdcall Identification and Prediction Based on ResSNeSt Model............coooouiiiiiiiiieee e, 1277
Kong Tingli, Ping An, Jiuqi Tang, Wenyi Mo

How Intense Are Your Words? Understanding Emotion Intensity from Speech............cccoooiiiiiiiiiinnnnn, 1280

Himadri Mukherjee, Hanan Salam, Alice Othmani, K. C. Santosh

Signal Modulation and Coding

Modulation Recognition Method for Underwater Acoustic Communication Signal Based on Relation Network
under SMall SAMPIE Sel.....uuuiiiii e e e e e e e e e e e e e e e e e aaaaanrann 1287
Haiwang Wang, Bin Wang, Ran Wang, Qiyue Ouyang

A Bit Flipping Viterbi Decoding Algorithm Based on CRC Check for Convolutional Code..............cc........ 1292
Yaping Sun, Gaoqi Dou, Hang Yin

Threshold-Based List Decoding fOr PAC COUES ........oiiiiiiiiiiiiiiiieeeee e 1296
Qingping Yu, Zhiping Shi

Index Modulation of OAM-UCA with LDPC TranSmMiSSION. ........cocurriieiiiiiiieie et e e e e 1300
Fusheng Zhu, Jin Jiang, Yongjun Li, Chenhong Zhou, Lulu Tang, Zhengrong Lai

An Automatic Modulation Classification Method for Multi-signal Scenario Based on ULA ...................... 1304

Yang Yangqiang, Zou Jianjin, Yang Lifen

Performance Analysis of Underwater Acoustic Automatic Modulation Classification System with Machine
IS g 1] o o [T PO T TP PP PPPPPPP 1310
Lan Zhang, Huijie Zhu, Wei Sun, Qing Zhou

Parameter Estimation Method of Underwater Acoustic Chirp Spread Spectrum Signal.......................... 1315
Jiati Li, Bin Wang

Covert Information Mapping for Spatial and Direction Modulation................ccccciiiiiiiii s 1320
Xianglu Li, Hao Chen, Yue Xiao, Jie Tian

Modern Speech and Signal Processing

Acoustic Scene Classification Using Deep CNNs with Time-Frequency Representations ...................... 1325

Wei Xie, Qianhua He, Haikang Yan, Yanxiong Li

XXi



Selective Kernel Network with Intermediate Supervision Loss for Monaural Speech Enhancement....... 1330

Cong Chen, Yilan Lyu, Yixiang Wang, Jiajia Li, Tian Lan

An Underdetermined Environmental Sound Source Separation Algorithm Based on Improved Complete
Ensemble EMD with Adaptive NOise and [CA ... 1335
Mei Wang, Lu Bai, Liyan Luo, Ye Jin, Ruibin He, Shuting Guo

Acoustic Scene Classification Using Aggregation of Two-Scale Deep Embeddings ...........ccccevvvvvieeeennn. 1341

Ho Ka Chon, Yanxiong Li, Wenchang Cao, Qisheng Huang, Wei Xie, Wenfeng Pang, Jiyue Wang

A Lightweight Convolutional Neural Network for Camera ISP ...........ccuuiiiiiiiiiiiie e 1346
Yijia Cheng, Huanjing Yue, Yan Mao

A Joint Algorithm of SNR Estimation for Expanding Estimation Range ...........cccccovvvviiiiiiiiieeeeiin, 1351
Zhipeng Wang, Yubai Li

Speech Bandwidth Extension Based on Wasserstein Generative Adversarial Network ................cc...e.... 1356

Xikun Chen, Junmei Yang

A Review of Epileptic Seizure Detection Using EEG Signals Analysis in the Time and Frequency Domain

Luis-Daladier Guerrero, Leandro Dorado Romero, Maximiliano Bueno-L ‘opez

Satellite Engineering and Space Communication

A Flexible FPGA Based QC-LDPC Decoder for the Adaptive Coding and Modulation Scheme of Broadband
Satellite CommuUuNICAtIoN SYSIEM ......ooiiiiiiii e 1368

Xiaxia Cui, Dongdong Wang, Chenhua Sun, Haowei Sun, Ming Zhang

Adaptive Sub-carrier Spacing OFDM Waveform in LEO Satellite Communication System.................... 1372
Xiaoning Zhang, Sigiang Wang

Analysis for Protocol Consolidation of Satellite Communication and 5G Mobile Communication............ 1377
XuQiong Chen, Quan Wang, Huajian Zhang

Overlapped-Coverage Satellite Communication System Design for Random Access Scenario.............. 1381
Dai Jia, Junli Jia

A Cooperative Routing Algorithm for Data Downloading in LEO Satellite Network.............c.ccccccccneennn, 1386
Zijian Yang, Huijie Liu, Jifeng Jin, Feng Tian

Modulation Format Recognition Based on CNN in Satellite Communication System..................ccvvveeeen. 1392
Ting Zhang, Dongdong Wang, Danshi Wang, Wenbin Chen, Zhiguo Zhang, Hui Yang, Shanyong Cai,
Min Zhang

XXii



Overview of C-Band Satellite Anti-5G Jamming Implementation Strategy.........cccccoccvoviieiiiiine e, 1397
Jian Wan, Xiang Zheng, Siyuan Li, Chao Wen

Adaptive Modulation and Coding in Satellite-Integrated 5G Communication System .............cccccceeenee. 1402
Dechao Chen, Jingwen Zhang, Rui Zhao

A Cooperative NOMA-Aided Multi-dimensional Beam Hopping Method in Satellite Communication Systems

Tian Li, Xinwei Yue, Hui Li, Rongke Liu

The Progress of Terahertz Communication for LEO Satellite ..., 1413

Dongnuan Cui, Weigian Duan, Ruiliang Song

Deep Reinforcement Learning Based Data Offloading in Multi-layer Ka/Q Band LEO Satellite-Terrestrial
I 1= 0T 5 RS SSR 1417

Tianjiao Chen, Jiang Liu, Qingin Tang, Tao Huang, Yunjie Liu

Computer and Information Technology

Path Planning Method Based on Multi-layer ELM Optimized A*..........cccoiiiiiiiiieieee 1423
Chuangrong Yin, Yunfeng Xia, Rui Yang, Zhibing Yuan, Fan Kuang, Lunjiong Li

Research on Optimization Algorithm Based on PDOA ... 1427

Kun Zhang, Chong Shen, Meixuan Bao, Dina Vaniushkina, Kaparova Kumushai, Lan Zang

Channel Modeling of BPLC at Customer Side Based on Parameter Estimation ...........ccccccccccccoiiiiiinis 1431
Hongjian Gao, Yang Lu, Yao Liu, Qiang Wang, Guangcheng Xie, Jianqi Li

A Method for Resume Information Extraction Using BERT-BILSTM-CRF ..o, 1437
XiaoWei Li, Hui Shu, Yi Zhai, ZhiQiang Lin

Federated Learning Application on Telecommunication-Joint Healthcare Recommendation .................. 1443

Yong Song, Yuchen Xie, Hongwei Zhang, Yuxin Liang, Xiaozhou Ye, Aidong Yang, Ye Ouyang

Big Data-Driven Disaster Management: A Key Approach for Smart Humanitarian Activity..................... 1449
Xiaohan Li, Yang Lv

Complementary Blockchain-Based Privacy Protection for Covid-19 Contact Tracing ..........ccccceevvivveeen. 1455
Sandro Amofa, Jianbin Gao, Isaac Obiri Amankona, Xia Qi, Xiaokang Su
Electronic and Communication Engineering

Improved Channel Sounding Using ZC Sequences in Aeronautical Telemetry Multipath Environments . 1461

Sai Li, Xiaoyu Dang, Chongzheng Hao, Magsood Hussain Shah, Jie Li

XXiii



A Sparse Adaptive Quasi-Affine Projection Blind Equalization Algorithm for Underwater Acoustic
(0707910 418 ] T To7=1 1 o] o NP PPPRRURPRRPRN 1467

Lulu Wu, Bin Wang, Yan Huang

A Digital Calibration Technique for Frequency Response Mismatches in M-Channel Time-Interleaved ADCs
Based on Taylor APProXimMation ...........ieee oo e e e e e e e e e e e e e e e e e e s s e aneebbrrrreeees 1472
Yufan Lu, Linyun Zhou, Chang Chen

Joint Transceiver Optimization for Performance Improvement of Multi-user NOMA VLC System........... 1477

Tong Wu, Zixiong Wang, Jinlong Yu, Shiying Han, Yang Jiang

Design and Optimization of Quad-Band Negative Group Delay Circuit with Independent Control Based on
Simulated ANNEaling AlGOTItNIM ........uiiiii e e e e e e e e e e e e e e e s e aannnes 1482
Pengyu Zhu, Li Zhang

High-Efficient Ray-Based Hardware Emulator for UAV Channel Digital TWin ...........cccccooviiiiiiiiiiiiiiiienen. 1486
Yang Yang, Qiuming Zhu, Ruirui Feng, Chen Fang, Fuqiao Duan

Data Noise Reduction Based on Adaptive Butterworth Filtering and DNnCNN..............coooviiiiiiiiiiiiiieeen, 1491
Qi Bin, Qiu Mengyue, Zhang Pan, Yan Miao

A Low-Loss Quasi-OpticalMetamaterial Circular Duplexer for 6G Communication ..............occcveeennnnnee. 1496

Xueqi Yuan, Xuetian Wang, Yan Yang, Yanfen Li

Sub-Hundred-Femtosecond Atmospheric Radio-Frequency Transfer with Frequency Comb Using Fast
(0] o] 1Toz= 1 I = 0 F= LTI @] 1 4] 01T 4111 4o o 1 1500
Jie Tian, Xianglu Li, Zhengyu Ji, Xinyu Geng, Yuxiao Mao, Dong Hou

Directional Modulation with Direct Sequence Spread Spectrum Based on Farrow Structure Time-Delay Filter

Yang Guo, Shilian Wang, Guojiang Xia

A 6G UWB Linear Birefringence Resonant Metamaterial Circular Polarizer..............ccccevvvvveviiiiiiiinnnnnnn, 1510

Xueqi Yuan, Yan Yang, Yanfen Li

Fiber-Based Transfer of Radio-Frequency at X-Band with Femtosecond Timing Fluctuation Using Optical
[ 0 F= ETo R @700 T o1 T o T<7= o o PR 1515

Wantao Huang, Ze Li, Yefeng Gao, Dong Hou

Author Index

XXiv





