
2025 5th International Conference
on High Performance Computing,
Big Data and Communication
Engineering (ICHBC 2025)

Guangzhou, China
19-21 December 2025

IEEE Catalog Number: CFP250BH-POD
ISBN: 979-8-3315-8106-0



Copyright © 2025, IEEE

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: CFP250BH-POD

ISBN (Print-On-Demand): 979-8-3315-8106-0

ISBN (Online): 979-8-3315-7335-5

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



TABLE OF CONTENTS

UAV-RIS-Aided Intelligent Physical-Layer Secure Communications in Urban Networks ......................................... 1
Ying Ju, Jing Yu, Haoyu Wang, Zhenghao Li, Lei Liu, Jianbo Du, Mian Ahmad Jan

BPRET: A Blockchain-Based Framework for Decentralized, Secure, and Privacy-Preserving Real-Time
Electricity Trading ........................................................................................................................................................ 7

Youshui Lu, Haitao Xu, Yaohui Li, Rui Li, Jie Feng, Jianbo Du

Efficient DDoS Detection and Mitigation in Decentralized SDN Environments via Zero-Training Large
Language Model and Port-Level Features .................................................................................................................. 11

Mohammed N. Swileh, Shengli Zhang

Parametric Solution of Forward Error Correction Codes Based on Submatrix Elimination ...................................... 17
Jiyuan Tan, Xingxuan Liu, Shihong Xing, Jiachen Cui

Fairness-Aware Resource Allocation in Relay-Aided ISAC Networks via Adaptive Differential
Evolution ..................................................................................................................................................................... 22

Ruitong Liang, Jiantao Yuan, Rui Yin, Simin Weng, Jieyu Du, Fambirai Takawira

2D MUSIC algorithm based on fast dimensionality reduction ................................................................................... 27
Mingli Zhu, Quan Li

Research on tamper-proof and privacy protection scheme of industrial MQTT data based on AES key
dynamic derivation ...................................................................................................................................................... 31

Huixin Jin, Xiangri Qu, Lu Lin, Xiaotong Yuan, Yuan Jin

Research on Intelligent UAV Inspection and Early Warning System for Gas Pipelines in Urban
Scenarios ..................................................................................................................................................................... 36

Lu Wang, Zihan Zhou, Hao Mo

Research on Intelligent Metro Guidance Technology Based on Communication Data and Neural
Network ....................................................................................................................................................................... 40

Rui Cao, Yan Liu, Zhiming Zhang

Angle-of-Arrival Estimation Based on Spatiotemporal Attention Network and MUSIC .......................................... 45
Zhibin Li, Jin Cai, Zhiyu Zhu, Jianbin Li

Decoding Algorithms for Polar Codes in Evaporation Duct Channel Environments ................................................. 50
Lin Liu, Yongjun Li, Guanbao Yang, Long Chen, Xiaomin Liu

Key Node Identification for Complex Networks Based on Topological Potential ..................................................... 56
Lidong Fu, Wenyang Xue

Research on Anti-Fading Mechanism and Communication Capacity Optimisation of Frequency
Diversity in Sea Surface Evaporation Duct Channels ................................................................................................ 60

Zhufang Yu, Long Chen, Yu Zhang, Long Zhang, Mi Lin

Microwave Propagation Characteristics and AntiMultipath Fading Techniques in Sea Surface
Evaporative Waveguide Environments ....................................................................................................................... 66

Yu Zhang, Peigong Xie, Miao Zhu, Faqun Wang, Shuyi He

Adaptive Multi-Diversity Techniques for Evaporation Duct Channels ...................................................................... 72
Mi Lin, Mingliang Chen, Xiaoyu Li, Zhilong Chen, Wenbin Cai



Three-Dimensional Physics-Based Channel Modeling for Air-Sea Communications Assisted by Fluid
Antenna Systems and Reconfigurable Intelligent Surfaces ........................................................................................ 78

Mingliang Chen, Mi Lin, Wenbin Cai, Jiao Zhu, Huanyu Zhang

Dynamic Scheduling Decoding Algorithms for LDPC Codes in Evaporation Duct Environments .......................... 84
Long Chen, Peng Yu, Longzhi Chen, Daokui Wang, Jie Hong

Multi-QoS Constrained Hierarchical Routing Algorithm for LEO Satellite Communication Networks ................... 90
Xiaohong Zhu, Xinrong Zheng, Wei Liu

SSINA: An In-Network Aggregation Architecture with Pattern-Adaptive Congestion Control ................................ 94
Zhi Li, Fan Yang

Prediction of the OODA Heterogeneous Network’s Tipping Point Strike Intensity Based on GIN-GRU
Architecture ............................................................................................................................................................... 100

Qihang Sun, Jian Pan, Xue Zheng, Kebin Chen

Research on the Dynamic Characteristics of OODA Heterogeneous Networks Based on the TWIA
Algorithm .................................................................................................................................................................. 103

Ruixin Huang, Guangjun Zeng, Kebin Chen, Xue Zheng

Application Process of Intelligent Target Detection Algorithm in Complex Background for Skywave
Over-the-Horizon Radar ........................................................................................................................................... 108

Dawei Wang, Wei Jiang, Zhiyuan Shi, Yu Fang, Kun Lu

Near Field Synthetic Aperture Imaging Based on MIMO Millimeter Wave Radar ................................................. 115
Liuyang Tian, Penghui Chen, Yuanhao Wang, Yujing Bai, Jun Wang

A Proactive and Hierarchical Workflow Scheduling Scheme for Cloud-Edge-End Collaboration ......................... 120
Chenlu Wang, Yuhuai Peng, Yi Gong

Improvement of Massive-Data Storage and Retrieval Performance Based on the Hadoop Ecosystem ................... 125
Shengzhe Xu

Digital-Twin-driven multi-hop collaborative offloading for industrial monitoring ................................................. 129
Lingling Liao, Ming Tao, Junkang Cai, Renping Xie, Xiaokai Cao, Qunjian Chen, Ke Mu

FPGA Implementation of Open-Set Specific Emitter Identification with Power-of-Two Quantization
and Channel Reuse Acceleration .............................................................................................................................. 133

Qihang Yan, Huamin Tao, Shanzhu Xiao, Qingjiang Li

Multi-Objective Alpha Evolution for Hardware and Software Co-Design of Heterogeneous Multicore
Systems ..................................................................................................................................................................... 138

Hai Yi, Shanzhu Xiao, Huamin Tao, Shao Deng

Uncertainty, Consistency, and Applicability Analysis of Server Energy Efficiency Measurement via
BenchSEE ................................................................................................................................................................. 144

Wenguang Wang, Wenwu Zheng

Smart Farm Productivity Monitoring Model Based on Task Offloading in Edge-Cloud Architecture .................... 150
Wenmei Zhang, Wenquan Jin, Ziyuan Lu, Yujing Wu, Yihu Xu, Yingxin Qi

Fine-Grained Asynchronous CPU-GPU Optimization for Efficient Large-Model Training ................................... 154
Decheng Tang, Wanfeng Zhang, Shan Zhou, Jinbo Wang, Min Zhu



Reliability Analysis Method of Avionics System Based on Dynamic Bayesian Network ....................................... 160
Yukai Hao, Yueyao Niu, Jiao Wu, Tao Wang, Yujie Liang, Yuanhao Wang

Implementation and Optimization of Multi-Level Decomposition Parallel SAR Echo Simulation
Algorithm on FT-M7032 DSP .................................................................................................................................. 165

Shaowei Su, Pu Gu, Yiqian Shen, Qingsong Wang, Tao Lai, Haifeng Huang

Fast calculation of locally modified structures via the domain decomposition method and generalized
transfer matrix method .............................................................................................................................................. 172

Jinyuan Ao, Xiaofeng Que, Ying Liu, Yixin Huang

Adaptive Multi-objective Particle Swarm Optimization based on Signal-to-Noise Ratio Distance ........................ 178
Junhui Yang, Wei Liu

Research on a Lightweight Manhole Cover Defect Detection Method Based on an Improved YOLOv5
Approach ................................................................................................................................................................... 182

Bei Xie, Kairu Peng

Research on CUDA Acceleration for two-dimensional DGTD on Hybrid Meshes ................................................. 187
Heping Liu, Jiarong Dong, Linqian Li, Bing Wei

Predicting Influenza Trends in Urban Communities Using Heterogeneous Spatio-Temporal Graph
Models ....................................................................................................................................................................... 192

Xiaoyu Chen, Junbo Wang, Qiuying Lv, Honglin Wang, Kang Liu, Zhigao Chen

Research on Web System Anomaly Detection and Intelligent Operations Based on Log Modeling and
Self-Supervised Learning .......................................................................................................................................... 199

Yu Mao, Xiangjun Ma, Jiawen Li

Research on CAD Front-End and Back-End Interaction Methods and Systems Based on
ServiceOriented Message Passing Mechanisms ....................................................................................................... 203

Zhining Wang, Zhen Xu, Liguo Yang, Kangcheng Luo, Xin Chen

Optimization of Quality Inspection Strategy for Multi-stage Manufacturing Systems Based on
Recursive Modeling and Simulated Annealing Algorithm ....................................................................................... 208

Jingyi Bai, RuiHe Zhao, Jiawei Zhang

Hierarchical Aggregation for Straggler Mitigation in In-Network Aggregated Distributed Training ...................... 213
Wenlingxiao Li, Ruihan Zhang

A Pipeline Defect Size Inversion Method Based on Cascade Network of Stacked Autoencoders with
Multi-Level Information Extraction .......................................................................................................................... 217

Haoze Du

Machine Learning–Based Cooling Energy Prediction and Intelligent Control in Data Centers .............................. 222
Hongwei Wang

An Optimization Method for Point Cloud Object Classification Networks Based on PointNet .............................. 227
Yi Zhou

Multiple linear regression and random forest fusion model-based multi-objective prediction research .................. 231
Dayu Tong, Wan Xuan, Yubo Shen, Lin Li, Zhehao Zhu

A Joint Optimization Approach for Low-ISL Binary Sequence Design .................................................................. 235
Jiali Chen, Jiahui Cao, Yuxi Zhang



DGA: Direction-Geometric-Aware selection strategy for NoC ................................................................................ 240
Zhao-Jun Suo, Xin Xi, Yamin Li, Tuo Li, Changhong Wang, Fen Guo, Kang Su

A Resolution-Reconfigurable SAR-ADC for Computing-in-Memory to Break Power Bottleneck ........................ 245
Tianyu Liu, Qingtao Zhang, Chenxu Li, Bo Liu

Research on Multi-modal Fusion Human Action Recognition Based on Branch Attention .................................... 249
Tianyi Xu, Yuanpeng Zhao, Jing Gao, Dianxing Sun, Gaowu Wang, Ruiheng Sun

Image Restoration by Reweighted �₁/�₂-Minimization Under Analysis Model ..................................................... 253
Junhui Wang, Biaotong Kuang, Tao Zhu

Operator Learning for Delay Differential and PDE Systems through Structured Temporal Memory
Kernels ...................................................................................................................................................................... 258

Dongni Jia, Shuai Li, Haibo Shi, Xiaofeng Zhou

Research on a Dual-Model Framework for Hierarchical Probability and Quantitative Prediction based
on Logistic Regression Algorithm ............................................................................................................................ 262

Yihuang Peng, Ren Huang, Jingbo Fu

Time-series prediction based on a random forest ..................................................................................................... 266
Yi Zhang, Xuhang Liu, Kehong Gao

Deep Learning-Based Nonlinear Time Series Statistical Modeling and Trend Forecasting .................................... 270
Yaning Zhang




