
2025 International Conference on
Signal Processing and
Communication Technology
(SPCT 2025)

Guangzhou, China
5-7 December 2025

IEEE Catalog Number: CFP253BR-POD
ISBN: 979-8-3315-6176-5



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: CFP253BR-POD

ISBN (Print-On-Demand): 979-8-3315-6176-5

ISBN (Online): 979-8-3315-6175-8

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

SFP-YOLO: A Slim and Fast YOLO Algorithm for PCB Defect Detections .............................................................. 1
Congduan Li, Jianbo Liang, Lei Chenv, Nanfeng Zhang, Jingfeng Yang

Design and implementation of digital automatic gain control with secondary meteorological radar on
FPGA ............................................................................................................................................................................ 6

Qingyuan Guo, Hongbing Fang, Qian Liu

UB-PPG: An U-net and BiLSTM Paralleled Network for PPG Based Fatigue Detection ......................................... 11
Xingyu Luo

An INN-Mamba Fusion Framework with Two-Stage Training for SAR and Visible Images ................................... 15
Yunzhong Yan, Jun Li, Zhen Liu, La Jiang, Chen Wang

Outperforming 2D Entropy for Image Segmentation Using Multi-Level Average Grayscale of
Neighborhood Corners ................................................................................................................................................ 20

Shuheng Zhang, Ri Xv, Yan Zhai, Yunfei Zhang

STAP Algorithm Based on Subspace Sparse Bayesian Learning ............................................................................... 24
Huihan Wang, Bosen Jiang, Bin Liu, Pan Wu

EE-YOLO: Improved YOLOv8n for Small Tobacco-Plant Detection ....................................................................... 32
Zhike Wang, Guowei Li, An Zhao

Deep learning-based Covariance Matrix Reconstruction for Root-MUSIC Algorithm ............................................. 37
Zhengshan Wang, Jie Li, Yide Wang

Hybrid-Norm Constrained Beamforming for Robust Target Detection in Millimeter-Wave Radar .......................... 43
Ruize Xu, Haoran Lan, Zhenshuo Liu, Wenhao Xiang, Hongbin Zhang, Bojian Liu, Ting Yang

Radar Clutter Suppression Technique Based on Multi-Scale Feature Pyramid and Adaptive Threshold
Segmentation ............................................................................................................................................................... 50

Zhou Liu

A Continuous-Wave Wind Lidar System based on an Adaptive Threshold Peak Retrieval Algorithm .................... 54
Haixin Qu, Haifeng Qi, Shujuan Li, Pengbo Jiang, Jian Guo, Li Min, Jiasheng Ni, Zhiqiang Song
Shujie Tan

RAMDN-Based Denoising and Signal Reconstruction for DAS VSP Data .............................................................. 58
Lingling Li, Ying Shang, Sheng Huang, Xiaohan Qiao, Chen Wang, Weitao Wang, Wenan Zhao, Shujuan Li

Research on high-precision target location algorithm based on Loran-C system ....................................................... 62
Youming Zhao, Baixiao Chen, Gan Li, Jintao Yan

Design and Verification of a Lightweight Rotating Object Detection Method Based on Attention
Enhancement ............................................................................................................................................................... 66

Shuoyan Qi, Baixiao Chen, Gan Li, Youming Zhao

Segformer-Based Post-Disaster Change Detection in Remote Sensing Images ......................................................... 70
Ruixing Lin, Yan Gao, Wanqiao Lv, Shunmei Piao, Guangxiu Fang

MBS-Net: A Mamba-based Network for Efficient Remote Sensing Building Segmentation .................................... 75
Xianyi Wang, Libo Wang, Xiaoliang Meng



Research on Online Interactive Technology of Digital Twin of Small-Caliber Electromagnetic Railgun ................ 80
Fan Yang

Edge-Aware Adaptive Masking for Enhanced Panoramic Gaussian Splatting .......................................................... 84
Yunbiao Liu, Chunyi Chen

Signal Simulation on Eddy Current Testing for Defects and Combination Quality of Hot-dip Galvanized
Angle Steel in Power Transmission Tower ................................................................................................................. 88

Huafei Zhang, Chenyu Yang, Yan Zhang, Haoyang Du

Microscopic Target Recognition of Pine Wood Nematodes Based on Attention-Driven Saliency ........................... 94
Xiaofeng An, Mengmeng Wei, Yufei Wang, Xu Yang

A Multi-Channel Transceiver Consistency Calibration Technique for Phased Array Radar Based on
CORDIC Algorithm .................................................................................................................................................... 98

Jing Zhang, Huan Yu, Chao Feng, Qingyang Yuan, Lin Tang, Qingbo Liu

A Frequency-Shift Real-Time Slow-Transient Compensation Method Based on Parallel Digital
Frequency Conversion Processing ............................................................................................................................ 102

Jia Zheng, Linyu Guo, Zhengguo Wu, Yin Kuang, Xun Han, Xin Feng

Research on Memory Access Mode Optimization of Reduction Class Operators Based on Triton ........................ 107
Yashu Chen, Jinlong Xu, Jingming Xie, Yiheng Zhao

Text-to-SQL Generation for Medical Databases via Large Language Models and SQL Decomposition ................ 114
Yuanchen Ding, Fangjie Wan

MacBERT-based Multi-granularity Fusion Text Semantic Matching ...................................................................... 119
Yike Wang, Wei Pan, Jiaxun Jiang

Research on Integrated Radar-Communication Signal Technology Using Pseudo-random Sequence
Spread Spectrum for OTFS ....................................................................................................................................... 125

Wenbo Zhao, Wei Cheng, Xiaobai Li, Kaijun Zhang

An Ethernet-APL-Based Cloud–Edge Collaborative Architecture for Industrial Automation Systems .................. 130
Zixuan Tang, Bingjun Yan, Aidong Xu, Bo Hu, Mingxu Gang

A Rapid Assessment Method for Satellite Communication Capability Based on an Estimation Model ................. 137
Ping Jiang, Lei Wang, Mingqi Yang

Research on Multidimensional Application of Machine Learning in Software Engineering ................................... 143
Haoxuan Zou, Laichao Qu

A Subtree Revocation Mechanism for Inter-Domain Authorization: Design and Realization ................................. 147
Sheng Wang, Duowei Shi, Xin Liu

Dynamic Data Encryption Based on Endogenous Security for Mimic Defense ...................................................... 151
Bo Zhang, Chuan He, Fuzhong Hao, Yufan Wang, Zhuo Lv, Jinghong Lan

Parameter-Efficient Fine-Tuning with Zero-Order Optimization for Scalable AI Models in Signal and
Network Processing .................................................................................................................................................. 157

Junming Zhang

Dual-Domain Parameter Optimization for Serially Concatenated Continuous Phase Modulation Systems ............ 161
Jiajun Wang, Jinghong Sun, Wenbin Guo



Differential Privacy Method with Dynamic Privacy Budget Allocation for Deep Learning ................................... 167
Jiacai Liang, Huawei Song

Fuzzy Multi-Keyword Searchable Encryption Method Using Counting Bloom Filter ............................................ 172
Zhipeng Zhang, Fangjie Wan

Network Traffic Classification Model Based on Multi-scale Feature Fusion and Attention Mechanism
(MSF-AttNet) ............................................................................................................................................................ 177

Zhibin Zhang, FangJie Wan

An ADC-Based Interoperability Evaluation Framework for Unmanned Systems with Combined
Weighting Method .................................................................................................................................................... 182

Jirong Ren, Weiqi Zhao, Wei Guo, Zhaoxuan Guo, Borui Li, Hao Zhang

FedMeta-DWA: Federated Meta-Learning with Distance-Weighted Aggregation for Wireless Traffic
Prediction .................................................................................................................................................................. 190

Ziqian Di

Bayesian Optimization-Based Far-Field Modeling of Flexible Antennas with Limited Samples ........................... 196
Huajie Yan, Jinxin Du

Research on D2D Communication Power Control Algorithm Based on Multi-Strategy Fusion ............................. 201
Xingyu Chen

Design and Governance of a Minor Information Protection System Based on Wavelet-Based Digital
Watermarking ............................................................................................................................................................ 209

Jiwen Zhang

Reliability and Efficiency: Differentiated Data Transmission in Unreliable Links .................................................. 214
Wendong Zhu, Fuyou Miao

Multi-modal Collaboration-based 5G-UWB Fusion Method for High-Precision Industrial Positioning ................. 225
Zhirun Deng

Efficiently Pilot Design for Compressed Sensing based Channel Estimation in MIMO-OFDM systems ............... 232
Shenyang Xiao, Weili Yue, Chao Sun, Liang Ma, Li Li, Depin Lv, Zihao Zhao, Shihao Wang

Enumerative Sphere Shaping-PAS Architecture for Reliable Transmission in 64QAM-OFDM 400 GHz
Photonic THz Communication System ..................................................................................................................... 237

Tong Li, Jianguo Yu, Shenao Cai, Shuhui Zhou

Low Earth Orbit Satellite Channel Modeling Based on Latent Diffusion Models and Physics-Informed
Neural Networks ....................................................................................................................................................... 242

Tongtong Xia

A Probabilistic Fusion Method for Channel Estimation and Signal Detection over Rayleigh Fading
Channels .................................................................................................................................................................... 246

Jie Gu, Dazhuan Xu, Huan Xu

TSN-based Multi-service Traffic Scheduling Algorithm ......................................................................................... 250
Weijian Zhang, Li Di, Mengxue Zhou, Haibin Zhao, Shuqi Wang, Rui Gong, Xuanzhong Wang

E-DiffBand: A Recommendation Method Combining Diffusion Models and Multi-Armed Bandit in
Embodied AI Environments ...................................................................................................................................... 254

Xi Yan



An Improved Artificial Lemming Algorithm for Feature Selection in Intrusion Detection Systems ...................... 259
Anlei Wei, Guang Cheng, Weimin Zeng


