2023 International Conference
on Ubiquitous Communication
(Ucom 2023)

Xi’an, China
7-9 July 2023

I E E E IEEE Catalog Number: CFP231Z3-POD
° ISBN: 979-8-3503-4044-0



Copyright © 2023 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: CFP231Z3-POD
ISBN (Print-On-Demand): 979-8-3503-4044-0
ISBN (Online): 979-8-3503-4043-3

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

proceedings

.com



2023 International Conference on Ubiquitous
Communication

(Ucom 2023)

Table of Contents

PLEIACE .ouenenieieninieieietieieieetteetneseeeteessecsssnsscssssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssnns X
UCOIM 2023 COIMMMILEEE ..eueueenrninernreieeereeeeerecssessesseessesssecssssssssssssssssssssssssssssssssssssssssssssss xi

Chapter 1. Communication Theory and Techniques
A Multi-Layer Transmission Paradigm of Augmented Pattern Index Modulation with RIS ..., 1
Zhengmin Shi, Chaowen Liu, Menghan Lin, Tong-Xing Zheng, Boyang Liu, Pengwu Wan

ISAC-Assisted OTFS Communication iN VENICIE NEIWOTKS ...ttt 7

Boxuan Zhang, Shaobo Ma, Wei Liang, Lixin Li

Intelligent Omni-surface Assisted Physical Layer Security COMMUNICATION .......c..ovcvieeveercieceeeee e 12

Hengchang Wang, Jian Chen, Zheng Zhang, Junjie Yang, Long Yang

Secure Resource Allocation for IRS-Assisted CRNs Under Opportunistic Spectrum ACCESS ........cccovrrrvrenenrereenns 20

ZI Wang, Wei Wu, Fuhui Zhou, Baoyun Wang, Qihui Wu

Outage Performance of CR-NOMA Backscatter Communication SYStEMS ........ccc.ciriririniirenseeeeeeie s 25

Ning Zhang, Haiyan Huang, Nina Zhang

A Low Complexity Beam Selection Method for MmWave Massive MIMO SyStemS..........ccccovieviieiiieiieeiceece e, 30

Chunhua Zhu, Qinwen Ji, Xinying Guo

Multi-antenna Covert Communication Based on SPeCtrum MasK ..o 36

Pengwu Wan, Kang Peng, Danyang Wang, Jin Wang, Xinyu Zhao

On the Performance of NOMA Networks Supported by RIS in a Cooperative Environment............ccccoccevevveverneane. 41

Haiyan Huang, Xiang Li, Nina Zhang, Linlin Liang, Xuejun Zhang, Yahong Li

Joint Transmit Power and Trajectory Optimization for UAV Covert Communication Assisted by Artificial Noise

Liwei Zhang, Guoxin Li, Jin Chen, Haichao Wang, Wenhui He, Jianbo Yi

Detecting Flexible Partial Subcarrier Jamming for Mission-Critical Internet of Things Services...........cccccovvevnnnn. 52

Shao-Di Wang, Hui-Ming Wang



Performance Analysis of MSK Modulation under a Single-Tone JammMiNg .......cccccoeieiiieiiieieeieeeee e 58
Qian Yan, Zengmao Chen, Zhiguo Sun, Li Li, Rongchen Sun

Impact of UAV Communication System with Co-Channel INterfer&nCe ........oooevivceceeeeeeeeeeeeeeee e 64
Hongsheng Zhang, Haiyan Huang, Nina Zhang, Chunli Wang

STARS Enabled Full-Space Integrated Sensing and COMMUNICAtIONS .........ccciviiiiieveieeeees et 69
Zheng Zhang, Yuanwer Liu, Mohsen Khalily, Mahtab Mirmohseni, Jian Chen, Long Yang

Research Analysis of Electromagnetic Target Threat Assessment in Electromagnetic Spectrum Warfare............. 75
Jinghua Li, Qianyi Wu, Ying Huang, Chengzheng Guo, Guoru Ding, Yitao Xu

Advances and Challenges in Physical Layer Security: A Comprehensive REVIEW............ccccciviieiieiiceiicecseee e 83
Nina Zhang, Yuxin Ai, Dehua Zhang, Yanbing Liang, Linlin Liang

Resource Allocation for NOMA-Assisted A2G Communication-Caching-Charging (3C) Integrated Network ... 88
Yue Yin, Guan Gui, Haris Gacanin, Hikmet Sari

Stochastic Resonance-Based Multi-node Cooperative Sensing AlgOrithm ... 93
Chenggang Cao, Zhigang Li, Yun Lin, Shuang Li, Yu Han

Non-Orthogonal Multiple Access Techniques for Future Wireless Networks: Challenges, Applications and

EMEIGING DIIBCTIONS . ..ottt ettt ettt s et e st s et b ettt anse s 100
Yindi Li, Haiyan Huang, Nina Zhang, Linlin Liang, Yuxin Ai, Hongyan Zhang

Control-Aware Wireless Communication Design for Dynamical System Identification ..........cccccocoeveeiiciicsicnnne, 105
Zidong Han, Xiaoyang Li, Zigin Zhou, Guangxu Zhu, Yi Gong, Qinyu Zhang

Relay Cooperation Covert Communication Transmission Based on Multi-destination Nodes...........c..cccccoovuevene.. 111
Linlin Liang, Xiaoyan Li, Nina Zhang, Haiyan Huang, Dehua Zhang, Yanbing Liang

A 2.4GHz Band Highly Sensitive Low Power Wake-up RECEIVET ... 116
Guanghui Liu, Tao Ma, Wei Yin, Jicheng Zhang, Hanming Gao, Bingru Wu

Energy Efficient Maximization for Backscatter-Assisted UAV-Powered MEC with Reconfigurable Intelligent
SUITACE -ttt s et e s s oSSR st 121

Boyang Liu, Haoran Zhang, Feir Yu, Ruge Dang, Liping Wang, Chaowen Liu
DRL-based STAR-RIS-Assisted ISAC Secure COMMUNICATIONS. ........coiuiiriiiriinieisie et 127
Zhengyu Zhu, Mengfei Gong, Zheng Chu, Pei Xiao, Gangcan Sun, De Mi, Ziming He, Fei Tong

RIS Aided Cell-Free Massive MIMO System with Wireless Fronthaul ..o 133

Maomao Lan, Yongqgiang Hei, Wentao Li



Input-Output Relation for Orthogonal Time Frequency Space Modulation with Fractional Doppler and

FIrACLIONAI DBIAY ........oceoceeeee ettt 138
Chuang Zhou, Yuzhou Li, Zhengtai Gui

Chapter 2. Signal Processing & Image Processing

Blind Recognition of Frame Synchronization in Time-Code DOmMain .........cccooinincninnee e, 144
Mingchao Jin, Shitian Zhang, Xiandeng He, Dongxiao Quan, Jiazheng Wei

Research on Dynamic Gesture Recognition with Low-pixel TOF-SENSOIS ........cccooiiiiiiiriniiieeeeeee s 150
Xiating Wang, Weiwei Feng, Zhiguo Shi, Yong Wang

The Optimization of TZSearch for VVC Motion EStIMatioN ... 156
Xia Yu, Fuzheng Yang

Adaptive ICI Mitigation Based on Time-Domain Resampling for Differential Underwater Acoustic OFDM
COMIMUNICATIONS <.ttt s e s8££ 82842858 b e s bbbt nen e 160

Yuzhou Li, Yimeng Wang, Yunlong Huang, Qilong Xiong

The Optimization of Adaptive Loop Filter Based on the Reduction of the Filter Sets........ccooovoeveeveiicciieceeens 166
Jiayue Fang, Fuzheng Yang

Modulation Recognition Method of Cyclic Stationary Signal Based on Graph Theory ........c.ccccccovveiiveiinesiinnn, 171
Rui Gao, Jian Wang, Jie Wang, Yang Cong

On the Performance Analysis of TDOA Localization with Uncommon Reference Nodes .........cccccccoevevveeiccnrccnnae. 176
Yue Zhao, Zan Li, Lanlan Huang, Benjian Hao

UWB-Radar-Based 3D Human Pose Estimation Using Micro-Range/Micro-Doppler Images.......cccccoevveivvinnae. 182
Wen Lei, Wei Li, Zhiguo Shi, Jinhai Zhou

Detection and Reduction Of JPEG ColOr CaSt. ...t sesssssessssssssesssnes 188
Miaojun Ni, Fuzheng Yang

Small Objects Recognition by Exploiting an Improved YOLOV5 Algorithm on the UAV Platform ...........cccccue..... 193
Dongjun Han, Hao Zhang, Shujie Wang, Wei Chai, Haonan Zhou, Fuhui Zhou

Improved GOP-based Temporal Filter for Lowlllumination Scene VIidO ..., 199
Liuxu Ren, Xile Zhou, Fuzheng Yang

Road Surface Classification Based on Millimeter-wave Radar Backscatter Measurements.........cccooeeveeeeececcen. 204

Yuxin Fan, Xiaohan Qiu, Zhiguo Shi, Yong Wang



Covert Performance Analysis for OTFS Frame Structure Against Sequential Change-Point Detection................ 209

Jia Shi, Zhusong Yin, Zhuangzhuang Tie, Junfan Hu, Yifan Zhou, Changjun Liu

Efficient and Accurate Method of Point Cloud Registration Based on Plane Correspondences for Structured
SIS ..ttt R SRR R R E AR 215

Hongyi Weng, Yaojun Qiao, Alying Yang

Chapter 3. Networking

Unsourced Random Access for Heterogeneous MODIITY ........co.oiriiiiisee e 221
Qinxuan Ruan, Jianping Zheng

Dependency-Driven Interconnection Network Simulation Using MPI TracCeS ........cccccvieieiieiieeieeeeseeseesene s 227

Hong Zou, Xiaoshan Yu, Lizhe Liu, Tao Zou

Congestion Control Design of Multicast QUIC Based on Reinforcement Learning ........ccccoocvvveviecieveicsceesiesns 232

Yutong Chen, Haoran Shi, Qiyan Weng, Zhiguo Shi

A Predictive Routing Algorithm Combined with Indoor Propagation Model ..o 237

Xingwang Ma, Xiandeng He, Guower Feng, Hao Jiang

Chapter 4. Optical Communication

Joint Scattering and Reflection Impulse Response Modeling for Non-Line-of-Sight Underwater Wireless Optical

Shan Xu, Peng Yue, Dongling Xu

Chapter 5. Machine Learning & Optimization for Wireless Systems

Multi-UAV Maritime Search and Rescue with DNN Inference ACCeleration ... 248
Tingting Yang, Hongjian He, Lingzheng Kong

Edge Collaborative Learning Acceleration Based on Latency PrediCtion .......c.ieieeiceeceeeseeseeeenes 254
Yuxuan Yan, Yuhao Chen, Qiangian Yang, Zhiguo Shi

A Novel Lightweight Automatic Modulation Classification Scheme Based on Inverted Residuals...........ccc.......... 259

Ruitao Wang, Hao Zhang, Ming Xu, Fuhui Zhou, Qihui Wu

Multi-UAV Trajectory Optimization for Fair Coverage Considering NO-fly ZONES........cccoovvevcivocviciceieeeeeeeens 264
Jiantfang Zhang, BXinyi Xu, Yaxi Liu, Wer Huangfu

Beamforming Design for Integrated Communication and Jamming Systems Under Imperfect CSl..................... 269

Jiangchun Gu, Guangfu Ge, Haichao Wang, Yitao Xu, Guoru Ding

Vi



Artificial Intelligence-Aid OTFS Receiver: Design and Performance Evaluation..........c..ccccoovviviiiciecceeea, 275
Chenxi Wang, Li Ping Qian, Huijie Zhu

Communication Interference Recognition Based on Multiscale Convolutional Feature Extraction..................... 281
Yulin Zhao, Zan Li, Danyang Wang, Chunying Piao, Ziyan Yan

Anti-eavesdropping Scheme based on Reinforcement Learning in Vehicular Communication Networks......... 287
Yunhe Ru, Yu Yao, Xuan Li, Xu Cheng, Feng Shu

Decomposed and Prioritized Experience Replay-based MADDPG Algorithm for Multi-UAV Confrontation....292
Xinwei Yang, Xuan Xue, Jianfeng Yang, Jianling Hu, Tianqi Yu

Energy Efficiency and Spectral Efficiency Tradeoff in Sparse RIS-Aided Cell-Free System.......ccccooviviviiiiiieiennn, 298
Mengchen Huo, Yongqgiang Hei, Maomao Lan, Wentao Li

Data-Similarity Based Integrated Federated and Centralized Learning for 6G Communications.............ccccco....... 304
Dongting Lin, Yuan Liu, Jiarong Yang, Beixiong Zheng, Fangjiong Chen, Wen Chen, Rui Zhang

Hidden Backdoor Attack: A New Threat to Learning-Aided Physical Layer Authentication ..., 310
Yunsong Huang, Weicheng Liu, Hui-Ming Wang

Aol Minimization in UAV-assisted loT Network: A Reinforcement Learning Approach..........c.ccccccovviiiineninnnn 315
Xulong Li, Xinyi Xu, Jlahao Huo, Wei Huangfu

A Post-Distortion Based on BP Neural Network Improved by Genetic Algorithm Aided Particle Swarm

Optimization for NONHNNEAr VLC SYSTEIMS ......ciiiiiieiieet ettt bbbttt bbb 321
Ruisong Yan, Jieling Wang, Yujie Shen, Yi Yang

Integrated Sensing-Computation Model for Cooperative SPectrum SENSING .......cc..oeeveeeeeeveveereeeeeeee e 327
Bo Su, Li Ping Qian

Spectrum Recommendation in High Frequency Communications: A Knowledge Inference Method................... 332

Jiachen Sun, Guoru Ding, Yehui Song

WiFi Emitter Identification Based on Few-shot Convex Optimizable Network............ccccooviiiiininiiecees 338

RuiChang Yang, Yumei Liu, Shuang Li, Jibo Shi

Intelligent Resource Allocation for IRS-Assisted Sensing-Enhanced Secure Communication CRNS..................... 344

Lingyi Wang, Wei Wu, Fuhui Zhou

Joint Subcarrier and Power Allocation for OTFS based Integrated Sensing and Communication System.......... 350

Shuocen Liu, Junfan Hu, Zhuangzhuang Tie, Jia Shi

An Intelligent RFFI Scheme Based on Multi-Scale Learning and Attention Mechanism ..o 356

Ming Xu, Rui Ding, Lu Yuan, Fuhui Zhou

vii



Topology Inference for Low-Resource Non-Cooperative Cluster Networks Based on Deep Learning ............... 361
Pengxue Li, Haoran Zha, Yun Lin

Double Q Learning Multi-Agent Routing Method for Maritime Search and ReSCUE.........c..covcevcvvceceeviicceeeeens 367
Jingxin Fan, Tingting Yang, Jian Zhao, Zhengqi Cui, Jiahong Ning, Pengrui Wang

Computation Offloading Service in UAV-Assisted Mobile Edge Computing: A Soft Actor-Critic Approach....373
You zZhang, Zhengchong Mao

Antenna Selection of Cell-Free XL-MIMO Systems with Multi-Agent Reinforcement Learning...........c.cccccoeueee. 379
Zhilong Liu, Ziheng Liu, Xinjie Wang, Jiaxun Li, Jiayi Zhang, Bo Ai

Chapter 6. Emerging Technologies, Standards, and Applications

Construction of Satellite Spectrum Knowledge Graph: Ontology Design and Knowledge Application................ 384
Yike Li, Yuhang Wu, Lu Yuan, Fuhui Zhou, Qihur Wu

Generalization-Aware Optimal Mixture Models of Inter-Contact Times for the Internet of Vehicles................... 389
Han Gao, Yan Song, Xinyi Xu, Yunhui Qin, Wei Huangfu
Network Slicing-Based and QoS-Oriented Software-Defined Quantum Key Distribution Network..................... 397

Xinggian Wang, Tianyue Chen, Yue Du, Jian He, Changhua Zhu

Device-Free Kick Detection Using Ultra-Wideband Channel Impulse RESPONSE. ........cccccviririiirininieiiieeseens 403

Hongbo Xu, Jiayi Hu,Xiaohan Qiu, Yuxin Fan, Zhiguo Shi, Yong Wang

Chapter 7. Joint Communication, Sensing and Computing for Next Generation
Network

Federated Learning for Image Semantic Communication System Based on CNN and Transformer .................... 408
Zhaokai Deng, Shufeng Li, Yujun Cai, Baoxin Su

Integrated Communication and Jamming Beamforming Design for HF Skywave Systems........cccccovvvnenniinineene. 415

Jiteng Liu, Yan Li, Guoru Ding, Yitao Xu, Haichao Wang

RatioFi: Unlocking the Potential Of WIFI CSl ...ttt 421

Dengtao Zhang, Zhijie Cai, Guangxu Zhu, Hang Li, Xiaoyang Li, Qingjiang Shi, Chao Shen

Chapter 8. Polymorphic Intelligent Network Technology and Its Applications

A Universal Architecture and Collaborative Approach for Polymorphic Smart Network Nodes...........cccccccveunee, 426

Shenzhi Yuan, Xiaobin Tan, Jiansong Wu, Hanguang Luo, Guangge Jia, Bo Chai

viii



Deicing System of Wind Turbine Blades Based on Polymorphic Intelligent Network...........ccccoceeieiiiiicicenn, 432
Li Yuan, Zhang Linwei, He Zhigiang, Wang Dejun, Hu Hui, Liao Zhiyong

FlexGen: An Adaptive Pipeline Generator for Programmable Data Planes...........cccco.oeveeeeoececceeeeeeee e 438
Lel Xue, Fujun Zhang, Qi Xu, Wanxin Gao, Jun Zhu, Tao Zou, Ruyun Zhang

Polymorphic Distributed Energy Management Method for Ship-Integrated Energy System based
Event-Triggered MECIANISIT ......c.i bbb 443

Yuxin Zhang, Lu Liu, Shuo Li, Dongxin Lv, Xinrui Jing, Fei Teng

Probing-Based Topology Discovery in SDN-enabled Mega-constellation Network............ccocoeveiieiciiieciceeian, 448
Wei Jiang, Tao Dong, Hao Jiang, Zhihui Liu, Jie Yin, Hao Li, Jing Wu, Qimei Chen
Connectivity Based Multi-Agent System Communication Network in Polymorphic Network..........ccccccccvvceiinnaee. 455

Yuzhou Lu, Xinrui Jing, Haoran Liu, Shuo Li, Qihe Shan

Author Index





