1/2

2021 13th International
Conference on Wireless

Communications and Signal
Processing (WCSP 2021)

Virtual Conference
20 — 22 October 2021

Pages 1-720

IEEE Catalog Number: CFP2170H-POD
ISBN: 978-1-6654-0786-1



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: CFP2170H-POD
ISBN (Print-On-Demand): 978-1-6654-0786-1
ISBN (Online): 978-1-6654-0785-4
ISSN: 2325-3746

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



TABLE OF CONTENTS

AN ATTENTION-BASED BIDIRECTIONAL GATED RECURRENT UNIT NETWORK FOR
LOCATION PREDICTION ..ottt sttt sttt sttt sttt b et b e st b e st be e be e ebe e 1
Yu Cao, Ang Li, Jinglei Lou, Mingkai Chen, Xuguang Zhang, Bin Kang

CHANNEL ADAPTIVE SPATIAL MODULATION FOR INDOOR VLC SYSTEM WITH
RANDOM DIRECTION MOBILITY ...ooitiiiiitiiititetetetenie sttt sttt ettt st sttt et st sbe e eae 6
Zinan Zheng, Huigin Du, Zujian Wu

CORRELATED STATUS UPDATE OF ENERGY HARVESTING SENSORS BASED ON
REINFORCEMENT LEARNING ...c.ootttiiintititintetetestet ettt ettt ettt sttt 11
Zhihui Han, Jie Gong

NON-ORTHOGONAL MULTIPLE ACCESS WITH SIGNAL ALIGNMENT IN TWO-WAY
RELAY SYSTEM ...ttt et e et e e et e e s et e e et e e e et e e s et e e esaaaeessenaeeesataeeseaaeeesnaneeas 16
Mengyi Ji, Jian Chen, Lu Lv

PRICING FOR USING OPERATOR PLATFORMS WITH SHARING EDGE SERVICES...........ccccccecvvuenee 21
Zhaoying Jing, Tianlin Zhu, Dapeng Li, Xiaoming Wang, Rui Jiang, Youyun Xu

DATA PRIVACY PROTECTION FOR MARITIME MOBILE TERMINALS ......ccooceoiiriirineireneeeeenns 26
Su Jiang, Xin Su, Yiging Zhou

JOINT CHANNEL ESTIMATION AND DATA DETECTION FOR INTELLIGENT
TRANSPARENT SURFACE (ITS) AIDED WIRELESS COMMUNICATIONS ON RAILWAYS............... 31
Yirun Wang, Gongpu Wang, Rongtao Xu, Ruisi He, Bo Ai, Huahua Xiao

FLEXIBLE DUPLEXING MODE SELECTION OPTIMIZATION FOR NETWORK-ASSISTED
FULL-DUPLEX CELL-FREE MASSIVE MIMO SYSTEMS .....ccoiiiiiirieineeeseee s 36
Yue Zhu, Jiamin Li, Pengcheng Zhu, Dongming Wang, Xiaohu You

JOINT PLACEMENT AND SCHEDULING OPTIMIZATION FOR WIRELESS CONTENT
CACHING NETWORKS: AN I/O LATENCY MINIMIZATION CONSIDERATION .......cccceeeviiniririeirennans 41
Yaru Fu, Quan Yu, Yue Zhang, Zheng Shi, Hong Wang, Hangguan Shan

2D-DOA ESTIMATION USING L-SHAPED DISTRIBUTED AUGMENTED NESTED ARRAY .............. 46
Yanping Liao, Yihong Lin, Ruigang Zhao

VECTOR GAUSSIAN HEEGARD-BERGER PROBLEM WITH COMMON
RECONSTRUCTIONS ..ottt sttt e e e ee 53
Jian Lu, Yinfei Xu

DFECSINET: EXPLOITING DIVERSE CHANNEL FEATURES FOR MASSIVE MIMO CSI
FEEDBACK ...ttt ettt ettt ettt ettt b e st et b e st et e s e st et e b en e et e b entes e s eneeseebenseseesensesesansenesan 58
Yamei Xu, Ming Zhao, Sihai Zhang, Hu Jin

CURRICULUM REINFORCEMENT LEARNING-BASED COMPUTATION OFFLOADING
APPROACH IN SPACE-AIR-GROUND INTEGRATED NETWORK .......cuttiiiiiiiieeiee et 63
Zheng Wang, Hui Yu, Shichao Zhu, Bo Yang

A 3D STOCHASTIC CHANNEL MODEL FOR 6G WIRELESS DOUBLE-IRS
COOPERATIVELY ASSISTED MIMO COMMUNICATIONS .....ooiiiiieiiieieiirieieiesieeeiesreeeeesieeeee e 69
Hao Jiang, Zaichen Zhang, Baiping Xiong, Jian Dang, Liang Wu, Jie Zhou



MOBILITY-AWARE ENERGY SAVING CONTENT PLACEMENT IN VEHICULAR EDGE
NETWORKS ...ttt ettt e et e e e et e e et e e s et e e eeaeeeseeaaeeesaaeteesaasaeeseeaaeeesaseeeesaaeeessssaeeesaneeeesanes 74
Ye Wang, Xiaolei Jia, Hao Ji, En Tong, Shu Cai

OUTAGE PROBABILITY ANALYSIS OF HARQ-AIDED TERAHERTZ COMMUNICATIONS.............. 79
Ziyang Song, Jiahui Feng, Zheng Shi, Qingping Dou, Guanghua Yang, Yunfei Li, Shaodan
Ma

A NOVEL METHOD TO ESTIMATE THE COORDINATES OF LEDS IN WIRELESS
OPTICAL POSITIONING SYSTEMS ...ttt sttt aes 85
Kehan Zhang, Zaichen Zhang, Bingcheng Zhu

3D-FINGERPRINT AUGMENT BASED ON SUPER-RESOLUTION FOR INDOOR 3D WIFI
LOCALIZATION ..ottt ettt ettt sttt s e b et s b e e st e b e e e st e b et ene e b et e st ebe b eneebeseneenenseneenenee 90
Zhaoni Liu, Xianmin Wang, Zhikun Chen, Ming Zhao, Sihai Zhang, Jingyue Li

LASER CHARGING FOR UAV-BASED FSO-RF COMMUNICATION SYSTEMS.......cccccvimeininicnenns 95
Xiaogiong Long, Liang Yang, Yi Fang, Janchao Chen

ISOLATED WORDS RECOGNITION ALGORITHM BASED ON DEEP LEARNING IN
HELIUMSPEECH UNSCRAMBLING .......ccciitieiitiieiiirietieeieieteieiesteteiet ettt sseset ettt snesesesaenesesnenenens 101
Ming Li, Dongmei Li, Peixin Yan, Shibing Zhang

GRAPH AND SPARSITY REGULARIZED DECOMPOSITION MODEL FOR
HYPERSPECTRAL ANOMALY DETECTION .....ooiiiiiiiiiiiiieeeseseiceeete ettt 106
Jinduo Wang, Jun Liu, Siyu Sun

U-NET-BASED MEDICAL IMAGE SEGMENTATION ALGORITHM.......ooooviiiiiiiieeeeeeee e 111
Weidan Yan, Can Chen, Dengyin Zhang

QOE-DRIVEN COMPUTATION OFFLOADING: PERFORMANCE ANALYSIS AND
ADAPTIVE METHOD ..ottt ettt ettt ettt ettt es et b e st et be st et e ase st eseaseneeseaseneeseasensenesan 116
Quyuan Luo, Weisong Shi, Pingzhi Fan

CAPSULE NETWORK BASED ON SELF-ATTENTION MECHANISM .....cooviiiiiiiiieiee e 121
Yunhao Shang, Ning Xu, Zhenzhou Jin, Xiao Yao

LIVER TUMOR SEGMENTATION BASED ON THREE-CHANNEL CASCADED SEU-NETS
AND C-LSTM ittt ettt sttt ettt s et s bt e s bt e be et e e at e s at e s bt e sbe et e esbeeanesanesbeenbeenaes 125
Yarong Li, Dong Hu

A MEDICAL IMAGE SEGMENTATION METHOD BASED ON MULTI-SCALE FEATURE
EXTRACTION .ttt ettt sttt sttt ettt b e bttt bbbt sb et ebe st et be st et bt steneenenaens 130
Rong Zhao, Weidan Yan, Chao Zhou, Dengyin Zhang

ARTIFICIAL INTELLIGENCE ROUTING METHOD IN WIRELESS SENSOR NETWORK
FOR SEWAGE TREATMENT MONITORING ........coetitiieiriiieieiiieiieitsteeeteste ettt 135
Zhou Fang, Lu Zhonglou, Zhu Zhifeng, Cheng Tangbai

CSI RANGING-BASED WI-FI INDOOR LOCALIZATION ERROR ANALYSIS......ooooiiiiiieeeieeee e, 140
Yuexin Long, Mu Zhou, Zhenya Zhang, Wei Nie

INTELLIGENT REFLECTING SURFACE AIDED SECURE TRANSMISSION WITH ENERGY
HARVESTING EAVESDROPPER ...ttt e ettt e e e e e et e e e e e s senaaaeeeeeeseenns 145
Lian Liu, Deyi Peng, Yun Li



UAV-AIDED SECURE NOMA TRANSMISSION VIA TRAJECTORY AND RESOURCE
OPTIMIZATION ..o ettt e et e e e e e s et e e et e e e eaaeee s e teeeseaeteeseneaeeseateessnaaeeesenaeeas 150
Yanxin Li, Wei Wang, Mingqian Liu, Nan Zhao, Xu Jiang, Yunfei Chen, Xianbin Wang

HYBRID BEAMFORMING DESIGN FOR SECURING LARGE-SCALE ANTENNA ARRAY
EMPOWERED UAV COMMUNICATION SYSTEM.....occiiiiiiiieirieietieienietteieteit ettt 156
Runze Dong, Buhong Wang, Kunrui Cao, Tianhao Cheng, Danyu Diao

ANALYZING UPLINK OUTAGE PROBABILITY OF GRANT-FREE ACCESS AND
RETRANSMISSION FOR URLLC ...ttt ettt 161
Nana Zhang, Hua Zhang, Jun-Bo Wang

ENERGY-AGE TRADEOFF IN STATUS UPDATE COMMUNICATION SYSTEMS BASED
ON HARQ .ttt ettt et e a et et e b e bbbt bt et et e s bt s h e e bt sbeea s et et e nbe st e e besaeeaee 167
Jiajie Huang, Jie Gong, Wen Zhan

AN EFFICIENT GRIDLESS VEHICLE POSITIONING METHOD VIA ANGLE ESTIMATION.............. 172
Zhilei Chen, Kai Chen, Ruofan Xu, Xiaohuan Wu

INTEGRATED INTERFERENCE SOLUTIONS BETWEEN 5G AND SATELLITE SYSTEMS................ 177
Cheng Tangbai, Zhou Fang

A 3GPP-BASED HEIGHT-DEPENDENT LOS PROBABILITY MODEL FOR A2G

COMMUNICATIONS ...ttt ettt ettt ettt st te st stestesestesese et esseseesasseseesessesessessesessanseseesasseseesanseseasans 182
Fei Bai, Minghui Pang, Qiuming Zhu, Hanpeng Li, Xiaomin Chen, Weizhi Zhong, Naeem
Ahmed

LOCATION AWARE MULTI-CELL MIMO COMMUNICATIONS ASSISTED BY OPTICAL
POSITIONING .. ...ttt ettt ettt ettt ea bt b es bt s bttt e bt b et e bt e st eb et e st bt nbeneenenen 187
Haibo Wang, Zaichen Zhang, Huiping Shi, Jian Dang, Liang Wu, Wei Zheng, Liangyuan
Zhao

AN ADAPTIVE DISTRIBUTED SOURCE CODING DESIGN FOR DISTRIBUTED
LEARNING. ...ttt ettt ettt ettt a ekt b e st a s e sttt ses et b e st es e b en e e st benees e b entes e benteseasensenenen 192
Naifu Zhang, Meixia Tao

JOINT USER GROUPING AND RESOURCE ALLOCATION FOR MULTI-BEAM SATELLITE
SYSTEM WITH NON-ORTHOGONAL MULTIPLE ACCESS.....cccoioiininineineneeeeneeeeseeeee e 197
Yonghong Xia, Deyi Peng, Yun Li, Yongju Xian, Bensi Zhang

FLICKER-FREE ADAPTIVE ENHANCEMENT FOR INFRARED VIDEO ......ccccccooiiiiiieiieieieieieee, 203
Caixia Wei, Zongliang Gan

THE POLARIZATION ROTATOR BASED ON ADIABATIC WAVEGUIDE.........ccccoevniniininccneen. 208
Aiping Liu, Rui Zhuang, Peng Wei, Jiawei Liu, Jingjing Hong, Xingping Zhou, Qin Wang

MACHINE LEARNING BASED ANGLE ESTIMATION FOR AIR-TO-GROUND CHANNEL

MEASUREMENTS ...ttt ettt b et b ettt bbb et eb et et b b et s naen 212
Benzhe Ning, Kai Mao, Manxi Wang, Hanpeng Li, Xiaomin Chen, Taotao Zhang, Qiuming
Zhu

WAVEFORM SHAPING FOR PAPR REDUCTION IN OFDM SYSTEMS .....cccccoiiniininincnenecnenen 217

Leixin Han, Jiaheng Wang, Jianjun Zhang, Yongming Huang, Kang Zheng
DESIGN OF A BROADBAND MICROWAVE SAMPLER BASED ON STEP RECOVERY

Tianyi Ge, Peng Chen, Xutao Yu, Rong Zeng, Zaichen Zhang



IMPLEMENTATION AND ACCELERATION OF IMAGE RECOGNITION ALGORITHM
UNDER LIMITED RESOURCES ..ottt ettt e ettt e e e e e eenaaaeeeeeesssnnnaaeeeeeesennns 225
Bin Jiang, Jiaxin Xu, Jiaqi Zhang, Jian Xiao

AVERAGE PEAK AGE OF INFORMATION IN THE COGNITIVE IOT SYSTEMS WITH
PREDICTION ...ttt ettt ettt ettt sttt st e et e et e e ese et et e st et et ese et eseseetenseseesenseseesenseneeseseneesensenensens 230
Baoquan Yu, Yueming Cai, Yulong Zou, Bin Li, Yong Chen

COGNITIVE RADIO PRIMARY NETWORK SECURE COMMUNICATION STRATEGY
BASED ON ENERGY HARVESTING AND DESTINATION ASSISTANCE........ccooooviiiiiiiiicieeeee e 236
Xiaorong Xu, Jianrong Bao, Yujun Wang, Andi Hu, Bin Zhao

A BIDIRECTIONAL Q-LEARNING ROUTING PROTOCOL FOR UAV NETWORKS........cccoceneirinnee 241
Junyu Zhou, Jing Liu, Wudong Shi, Bin Xia

BLOCK DIAGONAL SPARSE SUBSPACE CLUSTERING .......oooutiiiiiie ettt 246
Lili Fan, Guifu Lu, Yong Wang, Tao Liu

SELECTIVE FEDERATED LEARNING FOR MOBILE EDGE INTELLIGENCE ..........cccooooviiiiiieiennns 252
Xin Yuan, Ke Zhang, Yan Zhang

DEEP LEARNING-AIDED RECEIVER AGAINST NONLINEAR DISTORTION OF HPA IN
OFDM SYSTEMS ..ottt ettt sttt sttt ettt et b et et b ettt be st e bt b et ebe st seebentene 258
Shuntian Zheng, Sheng Wu, Haihan Li, Chunxiao Jiang, Xiaojun Jing

AN ENERGY-EFFICIENT HIERARCHICAL TOPOLOGY CONTROL ALGORITHM IN
SOFTWARE-DEFINED WIRELESS SENSOR NETWORK ........ccceottiriiiriieierieeeseeese e 264
Zhiyuan Geng, Weiwei Xia, Weikun Cao, Tao Wu, Feng Yan, Lianfeng Shen, Jingming Pang

EFFICIENT CAPSULE NETWORK WITH MULTI-SUBSPACE LEARNING.........cccoooiieeeiieeeeeee e 270
Zhenzhou Jin, Ning Xu, Yunhao Shang, Xiao Yao

GATED BI-RECURRENT SEPARATE NETWORK FOR VIDEO SUPER-RESOLUTION........................ 275
Lihang Gao, Jiajia Qian, Fan Xu, Jigiang Yan, Tianqi Yu, Fanwei Shi, Jianling Hu

CLOCK SYNCHRONIZATION BASED ON PHYSICAL-LAYER PULSE AND TIMESTAMP
FREE MECHANISM IN SGi...ocuiitiieiiiiiieiieieiett ettt ettt sttt st et s et ettt ste s eseetesesesteseseesenseneesensesessens 281
Zichao Chai, Wei Liu, Ke Lai, Jing Lei

TWO USER CLUSTERING SCHEMES FOR CELL-FREE MASSIVE MIMO-NOMA SYSTEM ............. 286
Wei Zhao, Hong Wang, Rongfang Song

A NOVEL CONVOLUTIONAL NEURAL NETWORK ARCHITECTURE OF DEEP JOINT
SOURCE-CHANNEL CODING FOR WIRELESS IMAGE TRANSMISSION .......cccceccevirerieinieicierieenne 291
Xin Huang, Xiaohui Chen, Li Chen, Huarui Yin, Weidong Wang

NEAR-FIELD BEAM MANAGEMENT IN LIS-ASSISTED MMWAVE SYSTEMS......cccccveinineinenne 296
Tao Wang, Kai Zhang, Yanbin Zhang, Haonan Tong, Changchuan Yin

PERFORMANCE ANALYSIS OF MIXED THZ/FSO RELAYING SYSTEMS........ccooiieiieiieeeeeeeee, 302
Sai Li, Liang Yang, Yanbin Hu

AN ENERGY EFFECTIVE OPPORTUNISTIC ROUTING MECHANISM FOR BLE MESH.................... 307
Weikun Cao, Yinong Zhang, Weiwei Xia, Da Sun, Feng Yan, Lianfeng Shen, Yingbin Gao

JOINT TRANSCEIVER AND IRS DESIGN IN MIMO PS-SWIPT SYSTEM ......cceceoiviieiniieerieieeeienes 313
Xie Xie, Yangrui Dong, Chen He, Feifei Gao, Z. Jane Wang



COLLABORATIVE SPATIAL-TEMPORAL INTERACTION FOR LANGUAGE-BASED
MOMENT RETRIEVAL ....ooiiiitiieiiiiestee ettt ettt bttt ettt b e nen 318
Shanshan Qi, Luxi Yang, Chunguo Li, Yongming Huang

DMVO: A MULTI-MOTION VISUAL ODOMETRY FOR DYNAMIC ENVIRONMENTS....................... 323
Jinlong Zhao, Zhiyu Xiang, Lei Liu, Zhike Zhang

A LEARNING APPROACH TOWARDS SECURE COGNITIVE NETWORKS WITH UAV
RELAYING AND ACTIVE JAMMING ......ccccoiiiiiininintetetetente sttt ettt ettt e eae 328
Na Liu, Xiao Tang, Dongyang Xu, Dawei Wang, Daosen Zhai, Ruonan Zhang

RESEARCH ON RESOURCE ALLOCATION ALGORITHM FOR NOMA SYSTEM BASED
ON FAIRNESS AND OPTIMAL ENERGY EFFICIENCY ....ccciiiiiiiiiiniiniiiieiteteiere et 334
Linna Hu, Qingzi Wu, Yawen Fan, Rui Shi, Siyu Huang

5G RADIO RESOURCE SLICING BASED ON EQUIVALENT BANDWIDTH FOR IOT OF
THE POWER GRID.....c..coiiiiiiiiniiinec ettt ettt sttt sttt sttt st et sttt st nnene 339
Dongxu Zhou, Hong Zhu, Wendi Wang, Lisha Gao, Linging Yang

PREVENTING IOT DDOS ATTACKS USING BLOCKCHAIN AND IP ADDRESS
OBFUSCATION ...ttt ettt ettt ettt b et et e st e et e st st et es e et e e ebe st et es e et e tene st entese et e teneesesenentens 344
Gaofeng He, Yongrui Si, Xiancai Xiao, Qianfeng Wei, Haiting Zhu, Bingfeng Xu

RESOURCE ALLOCATION IN DISTRIBUTED MASSIVE MIMO SYSTEMS FOR SLICING
EMBB AND URLLC SERVICES ..ottt sttt sttt ese st st seste s sestesseneesenseneesens 349
Bo Liu, Zhen Zhang, Pengcheng Zhu, Jiamin Li, Dongming Wang

A FREQUENCY DOMAIN DIRECTION OF ARRIVAL ESTIMATION ALGORITHM FOR
UAYV REMOTE-CONTROL SIGNAL ...ooutiiiitiieirtiieieeetettt ettt ettt 354
Beizuo Zhu, Kazunori Hayashi, Baobao Li, Jianfeng Li, Xiaofei Zhang

SINGLE IMAGE DEHAZING METHOD BASED ON GRADIENT MATRIX AND TERNARY
PARAMETER SEARCH ..ottt sttt sttt ettt st s et st e st st e s e st et e teneesenseneesens 359
Chuheng Chen, Juping Liu, Kai Chen, Mingye Ju

DOWNLINK PERFORMANCE ANALYSIS OF THE MULTI-BEAM GEO SATELLITE
COMMUNICATION SYSTEMS ...ttt ettt e et e s et e e sttt e e s e aaeeseaeeeesenaeeesenaaeessnneeas 364
Meng Yuan, Yixiao Gu, Bin Xia

CONTRAST RESTORATION OF HAZY IMAGE IN HSV SPACE .......ccceoiiieieireeeeeeeseeee e 369
Kai Chen, Juping Liu, Chuheng Chen, Zhe Wang, Mingye Ju

DEEP REINFORCEMENT LEARNING BASED WIRELESS RESOURCE ALLOCATION FOR
V2X COMMUNICATIONS ...ttt e et e e e et e s ettt e e sttt e e saaaaeesentaeeesaaeeessneseesaaaeessnreeeesnnnns 374
Jiahang Li, Junhui Zhao, Xiaoke Sun

AN IMPROVED SUPPORT VECTOR MACHINE BASED ELECTRIC POWER GRID
TERMINAL SECURITY ACCESS ...ttt ettt ettt ettt sttt sttt st ettt es st nae st nnens 379
Hong Zhu, Wendi Wang, Dongxu Zhou, Honghua Xu, Shaojun Liu

DECENTRALIZED MULTI-ROBOT COLLISION AVOIDANCE ALGORITHM BASED ON
Na Fan, Nan Bao, Jiakuo Zuo, Xixia Sun

A REAL-TIME UAV CROWD COUNTING SYSTEM BASED ON EDGE COMPUTING.........cccoc........ 389
Zilin Hu, Wenxing Cao, Feiyu Wu, Zaichuan Zhang, Chao Dong, Yuben Qu



QOE- DRIVEN TACTILE INTERNET: SCENARIO, ARCHITECTURE AND ANALYSIS.....ccccovvevenenee. 394
Jianlong Li, Lindong Zhao, Ang Li, Bin Kang, Mingkai Chen

FAST SMALL OBJECT DETECTION ALGORITHM BASED ON FEATURE ENHANCEMENT
AND RECONSTRUCTION ...couttiiiitiitintenitenieete ettt sttt ettt sttt ettt ettt sbeesae ettt st sanesbeenaeenees 400
Zhiyong Huo, Tianwen Yan, Weiye Cao

WEB UI LAYOUT ISSUE DETECTION IN INTERNATIONALIZATION AUTOMATION
TESTING ...ttt ettt bt h et b e bt b e s bt e bttt e bt et et e bt et et eb e st et ese et et e st st et enesbeneenentens 405
Yu Xin, Qiong Wang

ADAPTIVE SIGNAL DETECTION METHOD BASED ON MODEL-DRIVEN FOR MASSIVE
IMIMO SYSTEMS ...ttt sttt h et ea et s bt bt e bt hees s et en e nbesh e e bt e bt es b et e benbenbeebeeaeenee 410
Qian Cao, Fei Li, Ting Li, Wei Ji, Yan Liang

UAV-AIDED ANTI-JAMMING MARITIME COMMUNICATIONS: A DEEP
REINFORCEMENT LEARNING APPROACH ......coviiiiieie ettt esenveesennes 415
Kexin Liu, Pengmin Li, Chuhuan Liu, Liang Xiao, Luliang Jia

FAST BEAM-TRAINING BASED ON HUFFMAN-LIKE HIERARCHICAL CODEBOOK FOR
MM-WAVE MASSIVE MIMO .....c.ootitiiriiieiietiieietitetet ettt ettt ettt ettt se sttt benees e seneeseaseneeneanen 421
Ximing Chen, Fasheng Zhou, Ning Wang, Jie Tang

ROBUST MMSE-BASED BEAMFORMING FOR MASSIVE MIMO MULTI-PAIR TWO-WAY
RELAY SYSTEMS WITH LOW-RESOLUTION ADCS/DACS ..ottt 426
Zhigiang Wang, Yi Wu, Yunlong Cai, Jun Wang, Guangrong Yue

PREDICTING THE SIZE OF THE PRE-EXPANDED BALLOON FOR CORONARY DENOVE
LESION BY DEEP LEARNING ..ottt nen 432
Jinjia Wang, Haopan Guo, Wanli Chang, Ying Zhou, Jiarui Song, Yan Chen

JOINT SENSING, COMMUNICATION, AND COMPUTATION RESOURCE ALLOCATION
FOR COOPERATIVE PERCEPTION IN FOG-BASED VEHICULAR NETWORKS ........ccccccoveinieinne 437
Xinran Zhang, Zhimin He, Yaohua Sun, Shuo Yuan, Mugen Peng

A DEEP LEARNING BASED MUTUAL COUPLING CORRECTION AND DOA
ESTIMATION ALGORITHM ....c..coiiiiiiieiiriiicitneteertetet ettt ettt ettt ettt sttt et sttt nne 443
Wenwei Fang, Dingke Yu, Xin Wang, Yuzhang Xi, Zhihui Cao, Chunyi Song, Zhiwei Xu

DYNAMIC TASK OFFLOADING FOR MOBILE EDGE COMPUTING IN URBAN RAIL
TRANSIT ...tttk b ket b skt e st e b et e bt st et e st e b et es e et et ese et et es e et e s ene et et ene et e teneetensenestens 448
Lin He, Junhui Zhao, Xiaoke Sun, Danyang Zhang

GENERATIVE ADVERSARIAL NETWORK-BASED CHANNEL ESTIMATION IN HIGH-
SPEED MOBILE SCENARIOS .......ociitiieiieiett sttt sttt sttt sttt sttt sttt s te e esesse e esesbeneesesseneenenes 453
Danyang Zhang, Junhui Zhao, Lihua Yang, Yiwen Nie, Xiangcheng Lin

IMPROVED BM3D FOR REAL IMAGE DENOISING .......uuuiiiiiiiieeiee et eaeee s 458
Tianhui Lin, Hui Hong, Linhuang Wu

5G MULTI-SERVICE-ORIENTED USER ASSOCIATION AND ROUTING ALGORITHM FOR
INTEGRATED TERRESTRIAL-SATELLITE NETWORKS ..ottt 463
Miling Chen, Jinhong Li, Rong Chai

SPACE-BORNE GNSS RECEIVER AUTONOMOUS INTEGRITY MONITORING BY
DEVIATIONS OF SEMI-MAJOR AXIS .. .ottt et eet e et e et e e e eaaeeseeaaeeeseeeeesennes 468
Xiao-Wei Wang, Xi Chen, Qi-Hui Wei, Ya-Feng Zhan



EXPRESSION RECOGNITION BASED ON ATTENTION MECHANISM AND LENGTH
FEATURE OF FACIAL LANDMARK ......ooitittiieiinieinteeteeet ettt
Qian Yang, Feng Liu, Zhenglai Zhao

A PREAMBLE BASED MAC MECHANISM IN AD-HOC NETWORK .........cocoviiiiiiiiiieeeeeeeeee e
Chenchao Shi, Bigian Feng, Yongpeng Wu, Wenjun Zhang

CHANNEL ESTIMATION FOR IRS-ASSISTED MULTI-USER MILLIMETER WAVE MIMO
SYSTEMS ...t ettt b ettt b et b e st et b e st et e bt st et e bttt e b e st et eb e st e e b et be e
Zheng Huang, Chen Liu, Yunchao Song, Hong Wang

ADJUSTABLE ORDERED STATISTIC DECODER FOR SHORT BLOCK LENGTH CODE
TOWARDS URLLC ...ttt ettt ettt sttt st ese st ettt st et e st et essesestensesessensesessesesesseseseesensesessens
Fei Wang, Jian Jiao, Ke Zhang, Shaohua Wu, Qinyu Zhang

SERVING THE MOBILE USER IN MASSIVE MIMO SYSTEM ......oooiiiiiiiiiiiie e
Xiaotao Wang, Yunbo Hu, Sudhan Majhi, Kai Kang, Hua Qian

SUBJECTIVE RATE DISTORTION OPTIMIZATION FOR SCREEN CONTENT CODING
BASED ON SVR .ttt ettt ettt a e bbbt ettt et bbbt et eae
Haiying Peng, Shun Hu, Tong Tang

IMPACTS OF ANGLES-OF-ARRIVAL ON THE PERFORMANCE OF SPACE-
CONSTRAINED MIMO ANTENNA ARRAY ..ottt sttt
Chang Liu, Sheng Wu, Chunxiao Jiang, Hongwen Yang

DFT BASED COMPRESSION ALGORITHM FOR CONFIGURATION COEFFICIENTS OF
RECONFIGURABLE INTELLIGENT SURFACE ......oooieiiiieie ettt e e e e
Shouheng Xia, Xiaohui Chen, Huarui Yin

IMPLEMENTATION OF KDML-BASED CHANNEL ESTIMATOR ON GNU RADIO
PLATFORM.....cuoitiiitiitiiettetetett ettt ettt ettt et ettt st et e st st et e st et e s e st st et es e et et ese et et esessensese et enseseesenseneesesesessens
Yi Ding, Weipeng Lai, Zhaoni Liu, Ming Zhao, Sihai Zhang, Shengli Zhou

A CASCADED ADABOOST-BP DIABETES PREDICTION MODEL .......c.oooiiiiiiiiiee e
Pengtao Liu, Jin Qi, Bin Xun, Yanfei Sun

A NOVEL CONSTELLATION SELECTION STRATEGY OF MULTI-SATELLITE JOINT
POSITIONING ..ottt ettt ettt ettt ste et e et et ese st e te st et et et e et ensesessenseseesensesessenseseesenseneesensesensens
Chengjun Duan, Bowen Feng, Ke Zhang, Jiayin Xue, Qinyu Zhang

FEDERATED LEARNING IN SWIPT-ENABLED MICRO-UAV SWARM NETWORKS: A
JOINT DESIGN OF SCHEDULING AND RESOURCE ALLOCATION ......oooiiiiiiiiiiie et
Wanli Wen, Yunjian Jia, Wenchao Xia

MOBILE SINK LEACH PROTOCOL FOR UNDERWATER ACOUSTIC SENSOR
NETWORKS ...ttt et b e et b et s b e et b et e st e b e e st e b et e st e b e b ene e b e aeneebeseneeneee
Chenxi Zhao, Bowen Feng, Qinyu Zhang

NOVEL LSTM-GAN BASED MUSIC GENERATION ......c.cccoriiiiieiriinieinienteieieneeteieseee et
Guangwei Li, Shuxue Ding, Yujie Li

AN ENHANCED Q-LEARNING ROUTING ALGORITHM BASED ON TRAJECTORY
PREDICTION FOR UAV NETWORKS ... .ottt ettt et s e e e e e e seeaaeeesenaeeesennes
Haokeke Ye, Jing Liu



PILOT ASSIGNMENT IN CELL-FREE MASSIVE MIMO BASED ON QUANTUM
BACTERIAL FORAGING OPTIMIZATION......ooiiiiiiieeeeie ettt e et e et e eaeeeeenaeeesennes 556
Caiyun Zhu, Yan Liang, Ting Li, Fei Li

OPTIMIZED INCREMENTAL SELECTION HYBRID DECODE-AMPLIFY-FORWARD
RELAYING COOPERATION FOR AVERAGE TRANSMISSION POWER REDUCTION............cc....... 561
Xiaoyao Guo, Jianrong Bao, Xiaorong Xu, Chao Liu, Bin Jiang

A COMPRESSIVE SENSING BASED CHANNEL PREDICTION SCHEME WITH UNEVEN
PILOT DESIGN IN MOBILE MASSIVE MIMO SYSTEMS ..ottt 566
Yi Shi, Zhiyuan Jiang, Yan Liu, Ying Wang, Shugong Xu

COMMUNICATION-EFFICIENT DECENTRALIZED ZEROTH-ORDER METHOD ON
HETEROGENEOUS DATA . ...ttt e e e et e et e e et eeeeareeeeenareeseenneeeentreeeennnes 572
Zan Li, Li Chen

VISUAL INFORMATION ORIENTED KNOWLEDGE GRAPH.......ccocooiiiniiiininicinccnccenceeeniee 578
Jinglei Lou, Ang Li, Yu Cao, Mingkai Chen, Mingzi Chen, Xuguang Zhang, Bin Kang

ON CHANNEL ESTIMATION AND PAPR REDUCTION OF AN OFDM SIGNAL USING
PARTIAL TRANSMIT SEQUENCES ..ottt ettt sttt be e st s neeneanen 583
Bin Sheng

INTERFERENCE AVOIDANCE BASED MULTIPLEX CHANNEL SCHEME IN HIGH-
DENSITY C-V2X .ottt ettt ettt sttt et ettt st tes e st et e st st et e st et et ese et ensese et ensesestesesessenseseesenseneesesesensans 588
Jiao Wang, Shibing Zhang, Gongan Qiu, Zhihua Bao

ELECTROMAGNETICALLY INDUCED TRANSPARENCY IN A COUPLED NV SPIN-
MECHANICAL RESONATOR SYSTEM  ......oiiiiiiiiiiiieinenetsttee ettt 592
Liao Qing-Hong, Wang Xiao-Qian, He Gao-Qian

IMPACT OF MOBILE ACCESS POINTS ON INDOOR WI-FI LOCALIZATION ERROR
Yaohua Li, Mu Zhou, Qiaolin Pu, Qing Jiang

JOINT TRANSCEIVER AND PASSIVE BEAMFORMING OPTIMIZATION FOR RIS-
ASSISTED MIMO SYSTEMS ...ttt ettt sttt ettt nbe b 603
Yagiong Zhao, Wei Xu, Yongming Huang, Xiaohu You, Derrick Wing Kwan Ng, Zhaohua Lu

SPARSE VS. DENSE SIGNATURES FOR GRANT-FREE NOMA WITH DEEP LEARNING
BASED ACTIVITY DETECTION.....c.cciiiiiiiitiieiieteteetttet ettt bttt b e sbeneenennen 608
Chunxiang Li, Xiaofu Wu, Renxiang Zhang, Suofei Zhang, Jun Yan

BIG DATA BASED AGRICULTURAL INTELLIGENT COMPREHENSIVE SERVICE
PLATFORM.....otititiiietinieette ettt ettt ettt skt b et skt b et bbb bt snebenen 612
Feng Tian, Tao Shan

MULTIPLE STREAM ORIENTED SIAMESE NETWORK FOR RGB-T TRACKING .......ccccceoerereerennas 617
Yimo Wang, Songlin Du, Quan Zhou, Bin Kang

ERROR PROPAGATION REDUCED CHANNEL ESTIMATION FOR IRS-AIDED
MULTIUSER COMMUNICATIONS ..ottt sttt st st ste sttt stesaesestessesestansesessesseseesensesessens 622
Yi Wei, Ming-Min Zhao, Min-Jian Zhao, Yunlong Cai

POWER ALLOCATION FOR MINIMIZING OUTAGE PROBABILITY OF COGNITIVE
MULTI-HOP RELAY NETWORKS ...ttt ettt et ettt e et e e e et e e e e st e e e eaaeeseaaeeeseneeeesannes 627
Fei Xie, Yulong Zou, Jia Zhu, Kerun Chen



ROBUST MMSE BEAMFORMING OF DOWNLINK MULTI-USER MISO SYSTEMS IN THE
PRESENCE OF BEAM POINTING ERROR .......ccoiuiiiiiiiiiiriiieinireetee ettt
Xiaoyu Cao, Yuan Zhang, Peng Du

LOCATION-AIDED DEEP LEARNING-BASED CHANNEL ESTIMATION FOR HYBRID
MASSIVE MIMO SYSTEMS ...ttt ettt ettt sttt ettt st sttt stessesestensesessesesessenseneesesesessens
Jiabao Gao, Caijun Zhong, Zhaoyang Zhang

UPLINK ERGODIC CAPACITY OF RECONFIGURABLE INTELLIGENT SURFACE-AIDED
MULTI-USER MISO COMMUNICATIONS WITH STATISTICAL CSI ....ooiiiiiriiieinieinerieeseeecsienes
Xu Gan, Caijun Zhong, Chongwen Huang, Zhaoyang Zhang

LOCATION-ASSISTED BEAM TRACKING AND SELECTION FOR DOWNLINK MISO VIA
UNSUPERVISED LEARNING .......couiiiiiiiiiiiititeinieeetetee ettt
Fengqing Huang, Shiwen He, Wei Huang, Liang Yang

DYNAMIC SPECTRUM AGGREGATION AND ACCESS SCHEME BASED ON MULTI-
AGENT ACTOR-CRITIC REINFORCEMENT LEARNING ......ccoectrtiirinieininicintneieieneteienieeeieseeeeie e
Wenjiao Ding, Wensheng Zhang, Deqiang Wang, Jian Sun, Cheng-Xiang Wang

OUTAGE PERFORMANCE OF AMBIENT BACKSCATTER COMMUNICATION SYSTEM
WITH DISTRIBUTED ANTENNAS ..ottt ettt sttt aen
Lei Rao, Qin Tao, Caijun Zhong

MULTI-AGENT RESOURCE ALLOCATION FOR NOMA-BASED BROADCASTING
VEHICULAR NETWORKS ...ttt ettt sttt ettt bt ene
Wei Jiang, Tiecheng Song, Cong Wang, Jing Hu

CELL-FREE MASSIVE MIMO WITH NORMALIZED CONJUGATE BEAMFORMING AND
CHANNEL NON-RECIPROCITIES ..ottt ettt e et et e e e et e e e eaaaeeseaeeessaaeeesenaeeas
Yao Zhang, Wenchao Xia, Yongxu Zhu, Gan Zheng, Feifei Gao

MULTI-EDGE COMPUTING OFFLOADING FOR ULTRA-RELIABLE AND LOW-LATENCY
COMMUNICATION ...ttt ettt ettt st et b et b st et e bt st et e st et e tese st e s eseste s ese st esese st eseneetesenestens
Jiayu Chen, Chenyuan Feng, Daquan Feng, Shan Meng

CONSTRUCTION SCHEME OF VIRTUAL POWER PLANT CENTRALIZED CONTROL
PLATFORM BASED ON INFORMATION INTERACTION .....ccoeimiiiriiniiiiinicininieeeienieteienieeeieseeeenenees
Jie Song, Mingxing Guo, Huijie Lin, Ran Lv

L;-NORM DISTANCE METRIC LEARNING FOR GAIT RECOGNITION........ccccceviriieiniiieerierierenienes
Dong Liu, Junlin Hu

AN IMPROVED OPTICAL POSITIONING SYSTEM WITH LED SELECTION .......ccccocecvinieinineenienes
Lang Cao, Bingcheng Zhu, Zaichen Zhang, Lei Wang, Liang Wu, Jian Dang

MODULATION RECOGNITION METHOD OF MAPSK SIGNAL....c.cccceovtririiieienienenieneeeeeeteneeneee e
Liu Yingwen, Xu Jing

FREQUENCY DOMAIN ANALYSIS AND CONVOLUTIONAL NEURAL NETWORK BASED
MODULATION SIGNAL CLASSIFICATION METHOD IN OFDM SYSTEM .....cccccovvvininiiniinceicenene
Yue Hao, Xianpeng Wang, Xiang Lan

MACHINE-LEARNING-BASED AORTIC STENOSIS DETECTION FOR ELECTRONIC
STETHOSCOPE ...ttt sttt sttt b e st b e st b e bt b e st b e st et e b st et ebesee e ebeee
Zhen Shi, Neng Dai, Renyu Liu, Jaijun Wang, Shengsheng Cai, Nan Hu



ROBUST STEGANOGRAPHY BASED ON POLAR CODES........cocceotiiieiriiieireieeseeiesteierese e 711
Jinsheng Li, Ling Liu

A RANDOM MULTI-CHANNEL SPECTRAL GRAPH CONVOLUTIONAL NETWORK ........ccccoe.n..e. 716
Xin Li, Wei Xu, Hui Yan, Yuhan Zhang, Weichang Chen

CONTRACT-BASED RESOURCE ALLOCATION APPROACH IN COOPERATIVE PARKED
VEHICULAR COMPUTING NETWORKS ..ottt 721
Zhixu Cheng, Tiecheng Song, Jing Hu, Xu Bao

AOA-AND-AMPLITUDE FINGERPRINT BASED INDOOR INTELLIGENT LOCALIZATION
SCHEME FOR 5G WIRELESS COMMUNICATIONS ..ottt sttt ene e 727
Zhaohan Zhang, Liang Wu, Zaichen Zhang, Jian Dang, Bingcheng Zhu, Lei Wang

PYRAMID DILATED ATTENTION NETWORK FOR ACTION SEGMENTATION ......ccoceveirinieenienes 732
Zexing Du, Feng Mei, Xiaohan Lai, Qing Wang

DIVERSITY SLOTTED ALOHA WITH POWER ACCUMULATION FOR SATELLITE IOT
NETWORKS ...ttt e h b et b et s bt ee b e e st e b e e st e b e b e st e b e b ene e b e teneebeseneenenee 737
Tiantian Zhu, Jiaying Li, Ziwei Liu, Gengxin Zhang

SECURE PRECODED ORTHOGONAL TIME FREQUENCY SPACE MODULATION ........cccoceoveenuennne 742
Jinjing Sun, Zulin Wang, Qin Huang

COLLABORATIVE AND DISTRIBUTED AUTONOMOUS DRIVING: A GAME THEORETIC
APPROACH. ...ttt ettt ettt e sttt e st et b e st e st b e st et e bentes e b eneeseabeneenesen 747
Yilong Hui, Xiaoqing Ma, Zhisheng Yin, Nan Cheng, Tom H. Luan

A THREE-STREAM CNN-LSTM NETWORK FOR AUTOMATIC MODULATION
CLASSIFICATION....ctitittititeitnt ettt ettt sttt sttt st ettt et b e bbbt b e sb et ebesb et be st et ebesteneenentens 752
Ruijie Liang, Liang Yang, Sheng Wu, Haihan Li, Chunxiao Jiang

INTEGRATED LOCALIZATION AND COMMUNICATION AIDED MULTI-USV NETWORK ............ 757
Hongming Zhang, Mugen Peng

TASK DELAY MINIMIZATION IN WIRELESS POWERED MOBILE EDGE COMPUTING
NETWORKS: A DEEP REINFORCEMENT LEARNING APPROACH ........ccoooiiiiiiiieeee e 763
Yaling Yu, Yao Yan, Songnong Li, Zhidu Li, Dapeng Wu

ENERGY CONSUMPTION MINIMIZATION FOR WIRELESS POWERED NOMA-MEC
WITH USER COOPERATION ...ttt ettt ettt e e e e et e s e e e e st eeseaseeseeaaeeeseneeeesennes 769
Rui Wang, Jian Chen, Bingtao He, Lu Lv, Yuchen Zhou, Long Yang

DENOISING DEEP SPARSE LEARNING BASED CHANNEL ESTIMATION FOR MU-MIMO
SYSTEMS ...ttt sttt sttt st b e st b e st s a et et et a e st ee 774
Danping Su, Longjie Gao, Sicong Liu

CONCATENATED RS-LDPC CODING FOR WATER-TO-AIR VISIBLE LIGHT
COMMUNICATION THROUGH WAVY WATER SURFACE.........cccccooimiininiinincneeeenceesieeeeniene 779
Chunfang Fu, Chen Gong, Nuo Huang, Jianghua Luo, Zhengyuan Xu

ACHIEVABLE HARVESTED ENERGY REGION OF IRS-ASSISTED WIRELESS POWER
TRANSFER SYSTEM ...ttt sttt sttt st et b st b st et es e be st e st st et e st st et eneeseeenentens 784
Haibo Dai, Wei Huang, Haiyang Zhang, Jiajun Luo, Chunguo Li, Baoyun Wang



ACTIVE USER DETECTION AND DATA RECOVERY FOR QUASI-ASYNCHRONOUS
GRANT-FREE RANDOM ACCESS ...ttt ettt sttt ettt ettt ebe st e s snen 789
Renxiang Zhang, Xiaofu Wu, Chunxiang Li, Jun Yan, Suofei Zhang

A METHOD FOR AUTOMATIC DETECTION OF TEACHER'S GAZE AREA BASED ON
SMART CLASSROOM SYSTEM ...ttt ettt ettt ettt ettt et ettt st st e 794
Wenjin Pan, Peng Han, Jian Qiu, Dongmei Liu, Li Peng, Kaiging Luo

ROBUST RESOURCE ALLOCATION FOR ENERGY HARVESTING-POWERED UAV-
ASSISTED D2D NETWORKS ..ottt ettt ettt nen 799
Hongrui Hu, Yongjun Xu, Qianzhu Wang, Dong Huang

RESOURCE OPTIMIZATION FOR SIGNAL RECOGNITION IN SATELLITE MEC WITH
FEDERATED LEARNING .....oouttiiitiieieiieetete ettt ettt ettt b ettt b et es b et seabeneeneanen 804
Yi Jing, Chunxiao Jiang, Ning Ge, Linling Kuang

DEEP-REINFORCEMENT-LEARNING-BASED RESOURCE ALLOCATION IN ULTRA-
DENSE NETWORK ...ttt ettt ettt ete e e ettt e e eaae e e s ettt e e enaeeeesansseesanaaeessnsaeeessneseesaaseessnseeeesnnnns 809
Rui Huangi, Jiangbo Si, Jia Shi, Zan Li

MONCODE: A MULTISCALE NETWORK CODING SOFTWARE IMPLEMENTATION
I 023 LN 2 RSN 814
Jun Yin, Jiaxin Wen, Xian Ling, Yukun Yao, Lei Wang, Yuwang Yang

A STUDY OF MULTI-USER COOPERATIVE SPECTRUM SENSING BASED ON BOMP
ALGORITHM ..ottt ettt ettt es et bes et e s e st et e b e st e s e s e st es e b eneese s eneeseaseneenesan 819
Yin Lu, Mingwa Fu, Hongbo Zhu

SUBCARRIER MULTIPLEXING OFDM-BASED RADAR COMMUNICATION
INTEGRATION ...ttt et e e et e e e e e e s et e e e et e e eeaaeeeseaaeeeeseaeeeeseasteesanaeeesenaaeeessnaeeas 824
Biao Yang, Shanshan Zhao, Minju Yi

THE MAXIMAL COIN-WALKER ENTANGLEMENT IN QUANTUM WALKS WITH
BALLISTIC TRANSPORTS ..ottt ettt ettt ettt ettt ettt b et e st b et seabeneeneanen 829
Rong Zhang, Dan-Dan Yang, Bin Chen

A BLE INDOOR POSITIONING ALGORITHM BASED ON WEIGHTED FINGERPRINT
FEATURE MATCHING USING AOA AND RSSI...citiiiiiiiineiniineieteneteeete ettt 834
Da Sun, Yinong Zhang, Weiwei Xia, Zhiyuan Geng, Feng Yan, Lianfeng Shen, Yingbin Gao

MASSIVE MU-MIMO RELAYING IIOT NETWORKS WITH SHORT-PACKET: TIMELY
STATUS UPDATES ..ottt et e e et e e e et e e et e e e et e e eeaeeeeseaaeeeseneteeseaneeseaaeeeaas 840
Tian Yu, Baoquan Yu, Shengwei Liu, Xizhi Wang, Yueming Cai, Zeyuan Zhu, Zongwei Li

LOWERING THE ERROR FLOOR OF QUANTIZED NR LDPC DECODERS BY A POST-
PROCESSING ON TRAPPING SETS ..ottt sttt sttt sttt st st es st sesae s sestesseseesensesessens 845
Hai He, Ming Jiang, Mingyang Zhu, Chunming Zhao

SPECTRUM SITUATION COMPLETION BASED ON MODEL-ENHANCED GENERATIVE
LEARNING. ...ttt ettt ettt ettt b e st b et s bt e st b et et e b et et eb et en bt abeneenennen 850
Dong Liu, Yang Huang, Zhen Gao

A CO-EVOLUTIONARY ALGORITHM FOR UNCERTAIN SCHEDULING IN CLOUD
MANUFACTURING ....c.coutiiieiiiiceietettetee ettt ettt ettt sttt b et a et s st snenenens 855
Ning Liu, Ming Zhu, Na Wu



TOPOLOGICAL MULTIBAND PHOTONIC CHAIN WITH ONE PAIR OF LOSS AND GAIN
DEFECTS .ottt ettt ekttt h e st b e st bt s bt s e bt e st e bt e st b et et b e bt enenaen 860
Xingping Zhou, Aiping Liu, Xingyu Zhou, Qin Wang

A NOVEL CIRCUIT-BASED MIMO CHANNEL MODEL CONSIDERING ANTENNA SIZE
AND MUTUAL COUPLING ..ottt sttt ettt ettt st sbe et ettt e st e e e besbesbeebesaeenee 866
Jiajun Gao, Cheng-Xiang Wang, Jie Huang, Yue Yang

OPTIMIZED CONSTRUCTION OF SHORT AND HIGH RATE PROTOGRAPH QC-LDPC

Jianrong Bao, Xiaorong Xu, Chao Liu, Jun Wu, Bin Jiang

A 3D NON-STATIONARY GEOMETRY-BASED STOCHASTIC MODEL FOR 6G UAV AIR-
TO-AIR CHANNELS ...ttt sttt sttt ettt st b st et b et et e bt st e e eb e st et e st st et ese st e teneeteeenestens 876
Xichen Mao, Cheng-Xiang Wang, Hengtai Chang

MINIMIZING AGE OF INFORMATION BASED ON PREDICTIONS AND SHORT PACKET
COMMUNICATIONS IN UAV RELAY SYSTEMS ...ttt 881
Yangyi Zhang, Yong Chen, Baoquan Yu, Xianbang Diao, Yueming Cai

COVERT COMMUNICATION FOR MULTI-CHANNEL TRANSMISSION WITH A FULL-
DUPLEX RECEIVER ......oooi ittt ettt e e et e e et e e e et e s et e e senteeeseaaeeseeaaeeesareeeesannes 886
Bohan Che, Weiwei Yang, Xingbo Lu

A Q-LEARNING BASED DYNAMIC POWER CONTROL ALGORITHM FOR D2D
COMMUNICATION UNDERLAYING CELLULAR NETWORKS........ccooeiiiieirieieieeeeeeeie e 891
Shurui Jiang, Jun Zheng

A LIGHTWEIGHT PEOPLE COUNTING APPROACH FOR SMART BUILDINGS .......cccoceveirineinienes 896
Hongfei Wang, Yanzhou Zhang, Zhanyuan Ye, Hengfa Liu, Xin Wei, Juemin Tang

STOCHASTIC DELAY PERFORMANCE GUARANTEE IN A TERMINAL-EDGE
COLLABORATION SYSTEM ...ttt sttt sttt ettt sttt stessesestensesessesesessenseneesensesessens 901
Wenying Zhou, Zhihao Yang, Zhidu Li, Dapeng Wu

EFFICIENT PERSON RE-IDENTIFICATION WITH MULTI-SCALE FEATURE FUSION.........cccccco..... 906
Jia Lin, Suofei Zhang, Jiangping Chen, Xiaofu Wu, Quan Zhou

REVIEW OF VESSEL SEGMENTATION AND STENOSIS CLASSIFICATION IN X-RAY
CORONARY ANGIOGRAPHY ..ottt sttt ettt sttt st st eae 911
Ying Zhou, Haopan Guo, Jiarui Song, Yan Chen, Jinjia Wang

LOW-RESOLUTION IR SENSOR-BASED OCCUPANCY DETECTION SCHEME FOR
SMART BUILDINGS ...ttt e ettt e et e e et e e s e ettt e e seaaaeeseaaeesssaeessanaseesasaaeesssneeessssaneesanseeeeans 916
Yaxin Kuang, Xiaojun Gu, Zhanyuan Ye, Yun Gao, Xin Wei, Juemin Tang

INTEGRATED RADAR-AIDED LOCALIZATION AND QOS-AWARE COMMUNICATIONS
FOR UAV-UGV COOPERATIVE SYSTEMS ...ttt sttt sttt sttt 921
Xiangqian Xu, Yingjing Qian, Renmin Zhang, Xi Yang

A LOW COMPLEXITY IMPROVED TONE RESERVATION METHOD BASED ON ADMM
FOR OFDM SYSTEMS' PAPR REDUCTION ......c.ooiiiiniiieiininieininieenieietneeieesteieesteteeseenevesreteeseenesesaenenens 927
Zhixiang Liu, Wang Liu, Lingna Hu, Li Zhang, Feng Yang

RIS-AIDED WIRELESS POWER TRANSFER FOR UNMANNED AERIAL VEHICLES.........c.ccccccevunee. 932
Yajun Cheng, Wei Peng, Chongwen Huang, Yongjun Xu, Chau Yuen



DISTRIBUTED DEEP REINFORCEMENT LEARNING-BASED CONTENT CACHING IN
EDGE COMPUTING-ENABLED BLOCKCHAIN NETWORKS........ccoiiiiininieiniieineecseeeseeee e 937
Mengqi Chen, Guangming Wu, Yuhuang Zhang, Yan Lin, Yijin Zhang, Jun Li

LONG SHORT-TERM MEMORY-BASED HYBRID V2V/V2I TRANSMISSION LATENCY
IMETHOD ..ottt ettt ettt st bt e bt et et e et e s at e s bt e bt e bt entesatesbeesbeenbeenbeeanens 942
Haitao Zhao, Xiaoqing Li, Jie Yang, Yiyang Ni, Wenchao Xia, Guan Gui

A CYBERTWIN-DRIVEN TASK OFFLOADING SCHEME BASED ON DEEP
REINFORCEMENT LEARNING AND GRAPH ATTENTION NETWORKS.......ccccecviniiniiiniecniees 948
Xiaoxu Zhong, Yejun He

A LOCATION-AWARE HYBRID BEAMFORMING SYSTEM FOR HIGH SPEED TRAINS................... 954
Xiaowen Shi, Yuxin Ma, Luohui Liu, Yi Han

ROBUST LOCALIZATION BASED ON RSS AND TDOA COMBINATION IN COMPLEX
ENVIRONMENT ..ottt ettt ettt e e et e e et et e s et e e e ettt e s eaaeeesasaeeesanseeessasaeesasaeeessneseessnaneeas 959
Pengwu Wan, Jian Wei, Chaowen Liu, Yuanyuan Yao, Guangyue Lu

EXPERIMENTAL VERIFICATION OF NP-COMPLETE PROBLEMS VIA LINEAR OPTICS................. 965
Jian Li, Tongjun Liu, Tianlei Hou, Xiaorun Wang, Chenxi Liu, Pan Dai, Qin Wang

JOINT ESTIMATION OF DOA AND CHANNEL RESPONSE AIDED BY MAGNITUDE
MEASUREMENTS ...ttt ettt ettt ettt b et b et b e na et ebe e 971
Ke Nie, Shengchu Wang

IMPACT OF SCATTERING ON COMMUNICATION AND SECRECY PERFORMANCE
OVER UNDERWATER QUANTUM LINKS ..ottt ettt 976
Qingqing Hu, Chen Gong, Nuo Huang, Jianghua Luo, Zhengyuan Xu

LONG-TIME CHARACTERIZATION OF OPTICAL SIGNAL TRANSMISSION THROUGH
DRONE-TO-GROUND LINK ......cctttrtiietirtiiettsteiettstetetestestesestestesestesesestessesessessesessensesessenssesessessesessensesessens 981
Xiao-Hui Tian, Changsheng Gu, Pengfei Fan, Mingzhe Hu, Hua-Ying Liu, Xin Ni, Ran Yang,
Ji-Ning Zhang, Jian Guo, Yan-Xiao Gong, Zhenda Xie, Shi-Ning Zhu

A 3D NON-STATIONARY GBSM FOR UNDERWATER ACOUSTIC MIMO
COMMUNICATION SYSTEMS ...ttt sttt sttt sttt sttt sttt st ettt sae e saene 985
Yilin Ma, Cheng-Xiang Wang, Xiuming Zhu, Ruofei Ma, Jie Huang

MULTI-OBJECTIVE SATELLITE SELECTION STRATEGY BASED ON ENTROPY .......cccccevverieirnee. 990
Shaofeng Zhang, Lantu Guo, Weiging Mu, Jie Wang, Yanan Liu

DEEP REINFORCEMENT LEARNING-BASED SATELLITE HANDOVER SCHEME FOR
SATELLITE COMMUNICATIONS ...ttt ettt sttt ettt st sttt s 995
Jie Wang, Weiqing Mu, Yanan Liu, Lantu Guo, Shaofeng Zhang, Guan Gui

OPTICAL MAXWELL'S DEMON PHASE SPACE THEORY AND ITS EFFICIENCY

IMPROVEMENT TO 90 % WITH LOCAL ONLINE SQUEEZING.......cccccectrvteieiinininineeeereenene e 1001
Shengli Zhang
ENERGY-HARVESTING RELAYING IN TWO-WAY AF BEAMFORMING NETWORK ...........c........ 1006

Hui Sun, Fengxia Han, Hao Deng

ADAPTIVE MODULATION FOR HIGH-SPEED MOBILE VISIBLE LIGHT
COMMUNICATIONS ...ttt sttt sttt st b e st b e st b e st et e bt st e st bt st et eb e st et ebeneeneebe e 1011
Feng Liu, Huiping Shi, Liang Wu, Zheng Wei, Liangyuan Zhao, Zaichen Zhang, Jian Dang



JOINT TRAJECTORY AND BEAMFORMING OPTIMIZATION FOR SECURE UAV
TRANSMISSION AIDED BY IRS ..ottt et e e e e e et aae e e e e e e sesnnaaaeeeeeeseanes 1017
Xiaowei Pang, Nan Zhao, Jie Tang, Dusit Niyato, Kai-Kit Wong

DESIGN OF HIGH SCHOOL DORMITORY MANAGEMENT SYSTEM BASED ON IOT
TECHNOLOGY ..ottt sttt sttt sttt sttt s te st ese st et ese st eseesesse st esesseneesesbeneesesseneesessentesesseneesesseneesenes 1023
Chu-Ying Yang, Yin Lu, Xuan Li, Qi Zhang

A FAST-WMMSE APPROACH TO DISTRIBUTED SUM-RATE MAXIMIZATION FOR A
MIMO-BC CHANNEL ......ooiiiiieeeeee ettt ettt et e e e e e e et e e e e e s sensaaaeeeeeesssnaaseeeeessesnnnsaaeeeeeeas 1028
Kaixuan Bao, Yin Lu

A TRUSTED DISTRIBUTION MECHANISM OF TASKS FOR THE INTERNET OF
VEHICLES BASED ON BLOCKCHAIN .....cuiiiiiitiirietet ettt ettt 1033
Yuan Xu, Xujie Li, Mengran Jin, Yong Lu

AN OPTIMIZATION METHOD TO MAXIMIZE THE SERVICE QUALITY OF SCMA
GRANT-FREE ACCESS WITH MPR ....c.ooiiiiiiiiiiiiinceecee ettt 1038
Lei Wang, Jing Xu, Ting Qi, Xue Jiang, Jingwu Cui, Baoyu Zheng

SECURE ENERGY EFFICIENCY RESOURCE ALLOCATION FOR D2D COMMUNICATION
WITH FULL-DUPLEX RADIO ......oiiiiiiiieiiienieeie ettt sttt sttt st sttt s 1043
Cun Wei, Teng Zhang, Jun Wang, Lei Wang, Jingwu Cui, Baoyu Zheng

JOINT PRECODING IN POWER-EFFICIENT SYSTEM WITH LOW-PRECISION
INTELLIGENT REFLECTING SURFACES AND PHASE SHIFTERS ........cooooiiiiie e 1049
Linghui Ge, Hua Zhang, Jun-Bo Wang, Xiaohu You

COMPUTING THE RATE-DISTORTION FUNCTION OF BIVARIATE GAUSSIAN GRAY-
WYNER NETWORKS ..ottt sttt ettt b st eb et na et ne b beseesenaene 1054
Guojun Chen, Yinfei Xu, Xi Li, Tiecheng Song

TRANSMIT POWER MINIMIZATION FOR IRS-ASSISTED COOPERATIVE NOMA
NETWORKS WITH SWIPT ..ottt ettt sttt s et be sttt beneeneanen 1059
Lu Xia, Zheng Yang, Jingjing Cui, Yi Wu, Zhicheng Dong, Zhiguo Ding

AI-ENABLED QUALITY PREDICTION OF 5G WIRELESS NETWORK IN SMART GRID................. 1065
Xi Song, Wenhui Li, Chao Liu, Kemin Wang, Yuting Hou, Zhengrui Bao, Yaling Yuan

AN EFFICIENT PRECODING ALGORITHM FOR RECONFIGURABLE INTELLIGENT
SURFACE-BASED MIMO COMMUNICATIONS.......cceiiiitiieiinteieitsteteeste ettt ee 1071
Yimeng Feng, Yi Jiang, Shi Jin

COVERT COMMUNICATION USING INTERFERENCE WITH TRUNCATED NORMAL
DISTRIBUTION IN POWER .......cciriiiiiiiiiiinieiienteic ettt ettt ettt sttt sttt 1077
Liyu Zhi, Gui Fang, Jiawei Li, Bohan Che

FULL-DUPLEX INTEGRATED SENSING AND COMMUNICATION: WAVEFORM DESIGN
AND PERFORMANCE ANALYSIS ...ttt sttt sttt st ettt saene 1082
Zhigiang Xiao, Yong Zeng

DEFECT DETECTION FROM POWER LINE IMAGES USING ADVANCED DEEP

DETECTORS ...ttt ettt ettt st a e st e et e st e st ebesbe st ese s b eneese s b e st esesbeneesesbentesesseneesesseneesenes 1087
Hongxing Wang, Zheng Huang, Yuquan Chen, Xin Zhang, Jie Shen, Weiping Mao, Zhenyang
Hao



MODE SELECTION AND POWER ALLOCATION FOR UAV-ASSISTED CELLULAR
NETWORKS ...ttt bttt b bbb st b et e st b et et b et e st s et en s e bt b et esenen 1092
Dagquan Feng, Wei Jiang, Gongbin Qian, Litai Long, Sa Xiao, Xiang-Gen Xia

OFDMA BASED MASSIVE GRANT-FREE TRANSMISSION IN THE PRESENCE OF
TIMING OFFSET ...ttt b ettt b e bbbt e st et et e bt sb e e bt esees b et e benbesbeebeenean 1097
Gangle Sun, Yining Li, Xinping Yi, Wenjin Wang, Xiqi Gao, Lei Wang

EDGE COMPUTING EMPOWERED INDOOR POSITIONING: A BRIEF INTRODUCTION................ 1103
Zhonglin Ding, Wei Cao, Zheng Zhang, Zhikun Wang, Yi Zhang, Shuang Yang

A MOBILITY AWARE TASK OFFLOADING SCHEME FOR VEHICLE EDGE COMPUTING ........... 1107
Jing Tang, Xujie Li, Mengran Jin, Yong Lu

OPTIMAL TRANSMISSION STRATEGY FOR SOLAR HARVESTING COMMUNICATION ............. 1112
Xiaoying Liu, Haifeng Zheng, Kechen Zheng, Ping Hu

SERIALLY CONCATENATED POLAR CODED CPM SYSTEM WITH ITERATIVE
DECODING ..ottt ettt ettt et be st et s et e s es e st et es e et e te st et e sese st et ese et e tese et entese st eseseesenseneatens 1118
Weilong Dou, Ming-Min Zhao, Ming Lei, Min-Jian Zhao

PEAK AOI VS. DELAY: CLOSED-FORM ANALYSIS IN THE FINITE BLOCK LENGTH
REGIME ...ttt ettt et b bt h et bt bbbt s h et ebesb et bt st et bt stenaebentene 1123
Jie Cao, Xu Zhu, Yufei Jiang, Zhongxiang Wei, Sumei Sun, Yuanchen Wang

MOBILITY AND TRAFFIC PREDICTION-BASED RESOURCE ALLOCATION WITH EDGE
INTELLIGENCE IN WIRELESS NETWORK ......ccciiiiiiiiiiiiireett ettt 1129
Yukun Sun, Xing Zhang, Yongdong Zhu

STUDY ON MICROMETER SIZED LEAKAGE IN AN ELECTROMAGNETIC SHIELDING
FILM BASED ON QUANTUM NEAR FIELD PROBE.........ccootiiiiieiiireiee e 1135
Xinyu Liu, Xiaohan Yin, Tianran Gao, Wenhao He, Wenhao Ma, Guanxiang Du

SET RECONCILIATION FOR BLOCKCHAINS WITH SLEPIAN-WOLF CODING:
DELETION POLAR CODES .....c.ooiiiiiiitiietneet ettt ettt sttt st et b sttt ettt saese st seesenaens 1139
Ling Liu, Shengli Zhang, Cong Ling

A SECURE DATA TRANSMISSION METHOD FOR POWER 5G EDGE COMPUTING
SCENARIOS ...ttt ettt ettt ettt ettt be st es e e b e st es e e b e st eseeb e st eseebenbeseebensentebeseneesenseneesenseneenenes 1144
Jiming Yao, Wei Wang, Peng Wu, Ningzhe Xing, Chun Yang

COMPARISON STUDY OF LASER VIBRATION MEASUREMENT AND QUANTUM
VIBRATION MEASUREMENT .....oooiiiiiiiitnetenteteentete sttt ettt ettt sttt saene 1149
Chi Zhang, Zi-Xiang Yang, Shun Wang, Rui-Bo Jin

RESOURCE OPTIMIZATION FOR NONCOHERENT SHORT-PACKET COMMUNICATIONS
WITH IR-HARQ ...ttt sttt b st b st e e e bt st et e bt st et es e st et eseste e esesbeneesentens 1153
Na Li, Deli Qiao

OFF-POLICY: SOFT ACTOR-CRITIC-BASED ADAPTIVE STREAMING FOR 360-DEGREE
VIDEO IN HETEROGENEOUS WIRELESS NETWORKS.........ccooiiiiiiiieiieieteeseieseiee e 1158
Chen Jiang, Feng Chen, Pingping Chen

MULTI-UAV DEPLOYMENT AND RESOURCE ALLOCATION FOR ENERGY EFFICIENCY
IN NOMA NETWORKS ...ttt ettt ettt e et e e et e e e et e e e eaaeeseeaaeeeeeneteeseaseesssaseessaaeeesanns 1164
Mohamed Basher, Rong Chai



PRECODING DESIGN FOR IRS-ASSISTED FULL-DUPLEX SELF-BACKHAULED
COMMUNICATIONS ...ttt sttt ettt sttt ettt ae et be st eat et et e bt sa e ebesaeeas et etenbesaesneenees 1169
Baiping Xu, Fan Yang, Jun-Bo Wang, Hua Zhang

CESIUM FARADAY OPTICAL FILTER FOR WIRELESS OPTICAL COMMUNICATION

SYSTEM ...tttk ettt et ettt e s e st e b en e st eben b e st e b et e st e b et e st e b e st ene e b et e st s et e st esenbeneenenee 1175
Pengyuan Chang, Hangbo Shi, Zhiyang Wang, Jianxiang Miao, Tiantian Shi, Hong Guo,
Jingbiao Chen

LEFT VENTRICLE SEGMENTATION BASED ON A SEGMENTATION-ADVERSARIAL
NETWORK WITH COMPLEMENTARY LABELS ..ottt 1178
Xijing Zou, Qian Wang, Hao Zhang

META-LEARNING FOR MMWAVE BEAM PREDICTION USING SUB-6 GHZ CHANNELS............. 1185
Ruming Yang, Zhengming Zhang, Luxi Yang

TRANSFER LEARNING-BASED INTELLIGENT DIAGNOSIS FOR SKIN LESION IN
CLOUD-EDGE COMPUTING NETWORKS ..ottt 1190
Minjie Gu, Xue Li, Siguang Chen

RELIABILITY AND LATENCY OF MMWAVE COMMUNICATIONS BASED ON
BLOCKAGE AVOIDANCE IN INTERNET OF VEHICLES......c.ccccooiitiiiiniieineesereeeseeeieseeeie e 1196
Yongxu Cao, Xinxin He, Congqing Yu, Changchuan Yin

SPECTRUM ANALYSIS OF 2.4 GHZ BAND BASED ON SUCCESSIVE SIGNAL
DETECTION.......oitttetiiteieit ettt sttt sttt ettt sttt s te ettt et esesteneeseste st esesteneesesbeneesesseneesesseneesesbeneesesseneesenes 1201
Yiping Pu, Fengyuan Zhu, Mingqi Xie, Meng Jin, Xiaohua Tian

DEEP REINFORCEMENT LEARNING-EMPOWERED BEAMFORMING DESIGN FOR IRS-
ASSISTED MISO INTERFERENCE CHANNELS ......cooiiiiiiiiiineeneeetsietei ettt 1207
Jing Zhang, Haiyang Zhang, Zhengming Zhang, Haibo Dai, Wei Wu, Baoyun Wang

JOINT CHANNEL, POWER AND BANDWIDTH OPTIMIZATION FOR ANTI-JAMMING
COMMUNICATIONS: A MULTI-AGENT Q-LEARNING APPROACH .......ccccceiniirieeeeeeeeene 1212
Xiaobo Zhang, Hai Wang, Lang Ruan, Yifan Xu, Zhibin Feng

FREE-SPACE PHASE-MATCHING QUANTUM KEY DISTRIBUTION ......cccecovivininiininecneneceieene 1218
Yang Yu, Le Wang, Shengmei Zhao, Qianping Mao

LRPBFT-ALGORITHM-BASED CONSORTIUM BLOCKCHAIN TRACEABILITY SCHEME
OF DANGEROUS GOODS IN COMMERCIAL PORTS .....cciiiieiieieiirieiee ettt 1222
Bin Lin, Fei Xu, Shipeng Xu, Nan Wu, Zhengiu Liu

OFFSHORE CONTAINER DATA TRANSMISSION BASED ON UAV-ASSISTED RELAY ................. 1228
Yudi Che, Bin Lin, Lin Liu

COMPUTATION OFFLOADING MANAGEMENT FOR MEC ASSISTED UAV NETWORKS:
A MULTI-LEADER MULTI-FOLLOWER GAME APPROACH ......cccooceoiiiniiiiinenieeeeeeeeeie e 1233
Wenjing Xu, Zuguang Li, Wei Wang, Qihui Wu

CHAOTIC FREQUENCY HOPPING PREDICTION BASED ON TEMPORAL
CONVOLUTIONAL NETWORK ..ottt sttt ettt ettt bbbt sbe e b enean 1238
Gao Li, Wei Wang, Guoru Ding

JOINT UAV-BS DEPLOYMENT AND POWER ALLOCATION FOR MARITIME
EMERGENCY COMMUNICATION SYSTEM ..ottt ettt ettt e et e e et seeaaeesseaeeeens 1243
Lin Liu, Bin Lin, Yudi Che



MULTI-AGENT REINFORCEMENT LEARNING FOR COOPERATIVE EDGE CACHING IN
HETEROGENEOUS NETWORKS. ... .ottt ettt ettt e e e e et e e s et e e e eeaaeesseaaneesenaeeeaas 1248
Yuan Zhi, Jie Tian, Qianqgian Liu, Haixia Zhang, Dalei Wu

INTELLIGENT REFLECTING SURFACE AIDED ENVIRONMENT SENSING WITH CNN-
BASED CORRECTION ....coiiiiiiiiieitiieiett ettt sttt sttt st et ettt s te st esesbestesesseneesesseneesesbeneesesseneesenes 1254
Ziging Xing, Fandong Kong, Zhaoyang Zhang

SPECTRAL EFFICIENT RESOURCE ALLOCATION ALGORITHM IN INDOOR
TERAHERTZ DOWNLINK NETWORKS ... .ottt ettt eeee e e eeteeseaeeeeeaneeesenaeeesenns 1259
Fanshu Zhu, Feng Yan, Fei Shen, Weiwei Xia, Jin Hu, Lianfeng Shen

A VIRTUAL NETWORK MAPPING METHOD BASED ON POWER SERVICE DELAY
SENSITIVITY AND SERVICE RELIABILITY ....ooveiiiiitiiriirieieiesteteeeteeeie sttt 1264
Weijun Zheng, Hong Xu, Zheng Wang, Jinjiang Tang, Jingbo Hu, Chongxi Zhu, Jiming Yao

EXPERIMENTAL INVESTIGATION OF POLARIZATION SHIFT KEYING IN
UNDERWATER OPTICAL WIRELESS COMMUNICATION UNDER TURBULENCE ..........ccccccee. 1269
Zhangwei Ye, Weijie Liu, Wenli Jiang, Shangbin Li, Zhengyuan Xu

LPI RADAR SIGNAL MODULATION RECOGNITION WITH FEATURE FUSION BASED
ON TIME- FREQUENCY TRANSFORMS ..ottt ettt 1274
Shitong Li, Daying Quan, Xiaofeng Wang, Xiaoping Jin

TPF-MAC: TRAFFIC PREDICTION BASED MAC PROTOCOL FOR FANETS ........cocoiiiiiiieeieee e 1280
Ting Tao, Chao Dong, Xiaojun Zhu, Rong He

DUAL ATTENTION FUSION NETWORK FOR SINGLE IMAGE DEHAZING........cccccceoenevininecnrenne. 1285
Hong Zhu, Dengyin Zhang, Yingjie Kou

QOE- DRIVEN RESOURCE ALLOCATION FOR SECURE URLLC IN 6G-ENABLED IOT
INETWORKS ..ottt ettt sttt ettt et s et et ettt et e st et e s e st etesese et et eseesensese et enseseesenseseesensesensans 1290
Haibo Dai, Chenyu Zhang, Jiajun Luo, Chunguo Li, Baoyun Wang

ROBUST LOW-TUBAL-RANK TENSOR COMPLETION FOR NETWORK LATENCY
ESTIMATION AND ANOMALY DETECTION ......cciiiiiiiinieieieneeeereeie ettt 1295
Lingzhen Wang, Lei Deng, Xinxin Feng, Haifeng Zheng

LORA PERFORMANCE ANALYSIS FOR LEO SATELLITE IOT NETWORKS. .........cccoevieviiriiiinenen. 1300
Wendong Zhou, Tao Hong, Xiaojin Ding, Gengxin Zhang

PACNET: A HIGH-PRECISION POINT CLOUD REGISTRATION NETWORK BASED ON
DEEP LEARNING.......coetititiiintetettntetet sttt ettt ettt ettt sttt sttt sttt s h et eb e sttt st et ebesaesaenentens 1305
Qing Mei, Fuxiang Wang, Cheng Tong, Jiaqi Zhang, Bin Jiang, Jian Xiao

A NOVEL SPARSE RECONSTRUCTION BASED DOA ESTIMATION METHOD UNDER
GRID MISMATCH.....c.oiiitiitiiettsteett ettt sttt sttt st b e st b e st e e bt st et ebe st et ebesbe st ebesbeneeseseeneenenes 1310
Dingke Yu, Xin Wang, Wenwei Fang, Yuzhang Xi, Min Li, Chunyi Song, Zhiwei Xu

COMMUNICATION-EFFICIENT TASK SCHEDULING FOR REAL-TIME DISTRIBUTED
COMPUTING ..ottt sttt ettt ettt st e e bt st et e st st eseesesbe st eseste st esesbenteseeseneesesbentesesbeneesesseneesenes 1315
Jiannan Pang, Wei Wang, Zhaoyang Zhang

NEURAL NETWORK APPROACH TO THE ESTIMATION OF RADIATED EMISSIONS
FROM PRINTED CIRCUIT BOARDS ...ttt ettt ettt e e e e seaaae e e e e e ssennsaaneeeeeas 1320
Yin Lu, En Feng



ACHIEVABLE RATE ANALYSIS FOR DISTRIBUTED INTELLIGENT REFLECTING
SURFACE-AIDED MIMO COMMUNICATIONS ....c.ooiiiiiiiiienineneetetetetentestesie et sae e 1325
Xuan Wang, Fan Yang, Jun-Bo Wang, Hua Zhang

REALIZE ULTRA-RELIABILITY AND LOW-LATENCY IN HAPTIC COMMUNICATION
THROUGH PREDICTION ...ttt sttt ettt sttt ettt be bt bt et e s e ne e besbesbeebeenean 1331
Song Wang, Meng Wang, Yan Wu, Gui Fang

DESIGN OF PROTOGRAPH LDPC CODES FOR THE UNEQUAL POWER TWO-USER
DOWNLINK SYSTEM ...ttt sttt ettt sttt b st be et be st et se st ne bt sbeseesestens 1336
Wei Zhang, Pingping Chen, Zhaopeng Xie, Feng Chen

DYNAMIC RESOURCE SCHEDULING STRATEGY WITH QOE-AWARE FOR THE
COEXISTENCE OF EMBB AND URLLC TRAFFIC ......ccciiiiiiiiiiniiniinieeeeieeteie et 1341
Lei Wang, Jie Yuan, Xue Jiang, Jingwu Cui, Baoyu Zheng

OPTIMAL TASK ALLOCATION POLICY FOR ENERGY EFFICIENT D2D-ENABLED
MOBILE EDGE COMPUTING .....oooiiiiiieiieieeeeeeee ettt e et s eat e e e eta e e s eaaaeesemaaeeseseneessnaneeesanseeeeans 1346
Yan Cai, Jiacheng Shi, Liang Ran, Jun Zhang, Hongbo Zhu

MOBILE EDGE COMPUTING BASED TASK OFFLOADING AND RESOURCE
ALLOCATION IN SMART GRID ...ttt ettt et e et e e e e s et e e e et e e seaneesenaeaeeas 1352
Haie Dou, Zhichen Xu, Xue Jiang, Jingwu Cui, Baoyu Zheng

TWO-MODE THERMAL-NOISE SQUEEZING IN COUPLED GRAPHENE RESONATORS................ 1357
Zifan Zhao, Hui Chen, Weijie Li, Zedi Cheng, Haizhi Song, You Wang, Qiang Zhou, Xiaobin
Niu, Guangwei Deng

JOINT OPTIMIZATION OF TRAJECTORY AND POWER ALLOCATION FOR USV-
ASSISTED MARITIME WIRELESS NETWORK ....c.coiiiiiiiniiiiireienee et 1360
Cheng Zeng, Chuanwen Chang, Jun-Bo Wang, Changfeng Ding, Hua Zhang, Julian Cheng

HYBRID DECODING OF CRC-POLAR CODES.........ceoitiiieiiteieeeieieteieiet ettt 1365
Wenxin Liu, Li Chen, Xingcheng Liu

REINFORCEMENT LEARNING ROUTING IN SPACE-AIR-GROUND INTEGRATED
NETWORKS ...ttt ettt ettt b et b et b bt b et et b bbbt esenaen 1370
Xiaojing Shi, Pinyi Ren, Qinghe Du

RESEARCH ON LTE-V2X KEY TECHNOLOGY AND PERFORMANCE TEST ......cccccecvvvveieieieenne. 1376
Jiaying Feng, Xiaobo Lin, Jiahui Qiu, Yi Feng, Chao Cai, Xiangyun Zhang

AERIAL COMPUTING OFFLOADING BY DISTRIBUTED DEEP LEARNING IN
COLLABORATIVE SATELLITE-TERRESTRIAL NETWORKS.......oooiiiiiiiiiieeeeeee e 1381
Haofei Li, Chen Chen, Cong Li, Lei Liu, Guan Gui

ENERGY-EFFICIENT DESIGN FOR IRS-ASSISTED MEC NETWORKS WITH NOMA ...................... 1387
Qun Wang, Fuhui Zhou, Han Hu, Rose Qingyang Hu

A DEEP LEARNING DETECTOR FOR 3D MASSIVE MIMO SYSTEMS WITH IMPULSIVE
Shuchen Wang, Fei Li, Ting Li, Wei Ji, Yan Liang

OUTAGE PROBABILITY ANALYSIS OF RIS-ASSISTED WIRELESS POWERED MULTI-
USER COMMUNICATIONS ...ttt et e e e et e e s et e e e s aa e e e e eaaeeeseaaaeeeeeaaeeesenaneeseneeeeans 1399
Shuying Lin, Yulong Zou, Jia Zhu, Haiyan Guo, Bin Li, Fei Xie



MULTI-AGENT LEARNING APPROACH FOR UAVS ENABLED WIRELESS NETWORKS.............. 1404
Lorenzo De Simone, Yongxu Zhu, Wenchao Xia, Tasos Dagiuklas, Kai Kit Wong

JOINT RECEPTION AND PARALLEL BASE STATIONS SELECTION IN UPLINK FULLY-
DECOUPLED RAN FOR 6G ....c.coieiiiiiieiieieieit ettt sttt sttt sttt st ettt seste st esesteneesesbeneesesseneesenes 1410
Jiwei Zhao, Haibo Zhou, Bo Qian, Yunting Xu, Kai Yu, Xuemin Sherman Shen

UAYV POSITION OPTIMIZATION BASED ON INFORMATION FRESHNESS: A MEAN
FIELD GAME APPROACH ... ettt e et e e e e s et e e e et e e s eaeeeseaaeeeeas 1415
Meng Wang, Lixin Li, Wensheng Lin, Baoguo Wei, Wei Chen, Zhu Han

REFLECTION COEFFICIENTS OPTIMIZATION IN IRS-ASSISTED COMMUNICATION: AN
EVOLUTIONARY GAME APPROACH.........cci ottt sttt 1420
Haixin Hu, Lixin Li, Wensheng Lin, Xu Li, Zhu Hant

L-VDA: A LIGHTWEIGHT DEEP LEARNING ALGORITHM FOR VEHICLE DETECTION................ 1425
Zifan Sha, Xuelian Cai, Wenwei Yue, Peiang Zuo, Yuchuan Fu, Changle Li

A NEW LOCATION ALGORITHM BASED ON MACHINE LEARNING WITH
FINGERPRINTING IN C-V2X ..ottt ettt ettt ettt st se sttt st tese st esae st stensesestenaenesnens 1430
Xiaohan Xia, Jiaying Feng, Yi Feng, Jiahui Qiu, Chao Cai, Xiangyun Zhang

SOCIAL AWARENESS-BASED COLLABORATION INTERFERES WITH PHYSICAL
LAYER SECURE COMMUNICATION ......ccoiimiiiriiniititenteteie ettt sttt sttt sttt 1435
Teng Zhang, Cun Wei, Jun Wang, Lei Wang

Author Index





