
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

IEEE Catalog Number: 

ISBN: 

CFP25VF0-POD 

979-8-3315-2453-1 

2025 4th International Symposium 

on Robotics, Artificial Intelligence 

and Information Engineering 

(RAIIE 2025) 

Zhenjiang, China 

6-8 June 2025 
 



 

 

 

 

 

 

 

Copyright © 2025 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:   CFP25VF0-POD 

ISBN (Print-On-Demand):  979-8-3315-2453-1 

ISBN (Online):   979-8-3315-2452-4 

 

           

 

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 
 

Efficient Detection of Grab Based on Improved Lightweight MC-YOLOv5s 
Xiang Bian, Cong Zhou, Rongji Cui, Peng Ji 1 

Weld seam detection and extraction method based on S-YOLO 
Caidong Wang, Hengyuan Hu, Li Xiao, Huadong Zheng 8 

High-Quality SAR Ship Image Generation via Physically-Guided Diffusion Models 
Ziyi Chen, Xuezi Bi, Mingcheng Dai, Yulai Cong 12 

BHF-YOLO: Efficient Detection Network for Steel Surface Defects Based on Lightweight 
Multi-Scale Feature Fusion 
Jianqing Xiao, Lin Ma 

17 

Multimodal Liver Tumor Image Segmentation Model Based on Improved YOLO 
Ting Ma, Caiping Xi 24 

L-YOLO: A Small Object Detection Algorithm for Autonomous Driving Using Multiple 
Attention Mechanisms 
Runzhe Li, Zhifu Wang 

29 

Land type classification based on U-net Using multispectral images of Gaofen-2 satellite 
Xiang Ding, Xiaopeng Wang, Gang Guo, Zhiguo Pu, Zhaoyang Li, Huibin Liu, Qiang Wang 42 

The YOLOv11 Lightweight Algorithm Based on Improved Pipeline Corrosion Detection 
Jian Tang, Qiuping Zhang, Xiangran Zhang, Yubo Pan, Jilong Jiang, Zihao Li 47 

Enhanced YOLOv8-Based Instance Segmentation for Stacked Object Detection in Industrial 
Automation 
Yunfei Li, Lu Ma, Yongfei Xiao, Luyao Qu 

51 

YOLO-ACNet: A Lightweight Multiscale Object Detection Network for Autonomous Driving 
Haitao Xin, Linjie Deng 55 

Research on Self Inspection Algorithm of Field Operation Based on Improved YOLOV8n 
Yan Jiang, Suyang Guo, Lu Li, Zhiqiang Sheng, Xueying Song, Yining Wei 60 

Method for detecting surface defects on dielectric boxes based on an improved Faster R-CNN 
Hua Zhu, Yatao Zhao, Lu Chen, Qi Zhang 67 

Research on Classification of Chinese Herbal Medicine Pieces Based on Fusion of YOLOv8n 
and HSV 
Zhen Wang, Fanzhao Meng, Guoqing Wang, Xuan Li, Shenghan Zhang 

72 

ES-YOLOv11n: Improved YOLOv11n Method for Remote Sensing Image Object Detection 
Chao Yin, Xu Guo 78 

Enhancing YOLOv8 with Global Attention Mechanism for Bolt-Missing Detection in 
Industrial Environments 
Weiping Kan, Tangren Niu 

84 

Small Target Detection Algorithm Based on Improved RT-DETR Model 
Mingke Zhang, Xiamin Guo, Junjie Hou, Wei Zhang 88 



MSE-FFM: An Enhanced Multi-modal Person Re-identification Framework with Multi-scale 
Feature Extraction and Adaptive Fusion 
Kai Yuan, Jing Zhang 

93 

DFC-YOLO: A Real-Time Product Label Detection Algorithm Based on YOLOv11 with 
Dual-Domain Selection and Chromaticity Pyramid 
Xinglan Wang, Guozhong Wang, Lanxin Yang 

99 

A U-Net Based Image Dehazing Network with Parallel Multi-Scale CNN and Vision 
Transformer 
Ying Yuan, Yuming Xue 

105 

Optimization of U-Net Network and Attention Mechanism in Football Robot Image 
Segmentation 
Tianyi Xu 

109 

Research on optimization method of YOLO target detection model integrating Transformer 
structure 
Xinyan Chen, Bo Li, Dongjin Li, Jie Jia 

114 

Crowd detection from the perspective of UAV Based on YOLOv8n 
Jun Wang, Yiqun Zhu 120 

Semi-supervised 3D Target Detection Method Based On Comprehensive Confidence 
Threshold 
Xuxin Sun, Pengpeng Zhang 

126 

ASPPF-YOLO: A Pedestrian and Vehicle Detection Algorithm Based on Attention 
Mechanism 
Feixiang Jing, Jinwei Li 

131 

A High-Precision Laser Point Cloud Segmentation Algorithm For Substations Based On 
Improved Pointnet++ 
Zheng Chen, Bo Yang, Yifan Yan, Mingqi Deng, Shengwei Zhou 

135 

Improved YOLOv8-OBB Model for Ship Wakes Detection in SAR Imagery 
Demao Niu, Xixuan Zhou, Fengjie Zheng 140 

Deep Learning-based Key Equipment Recognition Method for Substation Inspection Robots 
Zheng Chen, Shengwei Zhou, Xin Zheng, Yifan Yan, Xuan Zeng, Bo Yang, Mingqi Deng, 
Shengbing Wei  

148 

Research on Rail Surface Crack Detection Based on Improved YOLOv5 
Zhonghao Zhang, Xiaoliang Wu, Muchen Ye, Zhongyang Shi, Haoran Xin, Ying Luo 153 

Optimizing Trajectory Prediction for Autonomous Vehicles: A Comparative Study of 
Kalman Filtering and Machine Learning Approaches 
Weize Chen 

161 

Multi-Agent Collaborative Navigation Based on Cross-View Matching 
Tao Qiao, Fangfang Hu, Zichen Jin, Zebo Zhou  166 

Leveraging Large Language Models for Modular Robot Navigation 
Anlong Zhang, Jianmin Ji 175 



Optimized Multi-Robot Task Allocation for Efficient Raw Material Supply in Smart 
Factories 
Chenxi Lyu, Yanlin Zhuang, Qiancheng Xiong, Jingsong Lin, Kaiwen Chen, Sabirjan·Kurban, 
Qian Weng, Chen Dong 

182 

A Bidirectional search MB-IHCA* Multi-Robot Path Planning Algorithm Based on Search 
Node Collaboration Mechanism 
Minbo Chen, Likun Hu, Xiao Huang 

187 

A Dual-Strategy Optimized JP - RRT Algorithm Based on Jump Point Sampling Exploring 
Efficiency and Stability Enhancement in Robotic Path Planning 
Yidan Hu 

194 

Research on End Attitude Optimization of Hybrid Robot Based on Improved NSGA-III 
Algorithm 
Ziqi Zhao, Nanyan Shen, Jing Li, Ninghe Lu, Hao Wang 

198 

Research on Time Resources of Radar Based on Multi-target Detection Task 
Xiaodong Wang, Danhao Wen, Chunyu Li, Wenbo Wei 202 

PER-MADDPG: Multi-Agent Reinforcement Learning for Coordinated UAV Swarm 
Performance under Rhythmic Constraints 
XiaoJing Li, Congna Lv, Yueming Yang 

206 

Research on Intelligent Grasping of Flexible Manipulator Combined with Visual Perception 
Bin Fu, Jie Jin, Yuanyuan Shao, Meng Wang, Yangjian Yang 211 

A Reasoning Method for Micro Assembly Sequence Based on Knowledge Graph and Large 
Language Model 
Qichang Han, Juan Zhang, Lie Bi, Xi Lu 

216 

Force Feedback Strategy Design for Teleoperation Systems Based on Virtual Simulation 
Cong Xu, Jiayong Cao, Wei Jia, Lei Xie 225 

Backtracking-Aware Path Planning for Mobile Robots via an Improved Q-Learning 
Approach 
Xing Liu 

229 

Deep Reinforcement Learning for Path Optimization of Industrial Robots 
Qiulin Li, Xiangjun Lai 234 

Design and Experimental Study of a Parallel RHCR Algorithm for Real-Time Multi-Agent 
Scheduling 
Wenxuan Li, Jianning Gong 

238 

Embodied AI: Bridging Simulation and Reality in Robotics 
Peng Xu 244 

Prediction of AC Swing Head Dynamic Performance Based on TCN and SegRNN 
Yifei Xiao, Yongchao Yuan, Yunpeng Li, Zhongjie Yan 249 

Earthworm-like robot based on thermoelectric pneumatic-driven cell 
Zihao Feng, Yue Liu, Qiang Cao, Hui Chen 255 

AI Agent-Based Smart O&M for Centrifugal Pumps 
Junjiang Zhu, Zixiao Li, Zihan Yu, Zhaojie Zhang, Can Lin, Anda Han 259 



Mobile Robot Path Planning Based on Improved RRT Algorithm 
Xiaowen Wu, Ajian Hu, Haizhu Zhang, Mengying Guo 266 

FPGA Implementation of Infrared Small Target Detection Using the Global Contrast Method 
Genlong Li, Shuxian Liu, Askar Hamdulla, Hankiz Yilahun 270 

A Numerical Study on the Locomotion of Spheroidal Microrobots Near Periodic Trapezoidal 
Walls 
Yuhan Shao 

276 

Static analysis and modal analysis of 6-dof parallel manipulator 
Teng Zhang 282 

Research on Electric Vehicle Routing for Bulky Waste Collection Based on Improved 
Adaptive Large Neighborhood Search Algorithm 
Xu Wang, Huimin Ma 

288 

Integration and Performance Analysis of Fiber Jamming in a Omnidirectional Actuator 
Lisheng Gu, Tao Wen, Junfeng Hu, Xiaoyan Xue  294 

UWB-Enhanced BundleFusion System for Improvements and Applications in Indoor 
Environments 
Feng Zhu, Zhou Zeng 

299 

Blockchain and Edge Computing for Dynamic Regulation in Aquatic Feeding Systems 
Zibo Wang, Yifeng Liu, Zemin Qiu, Jinhuang Chen, Haojie Zhong  307 

Prediction of Indoor Environmental Data for Aging Based on LSTM-GRU 
Jingdong Liu, Zixuan Wang 312 

Document-level Relationship Extraction Based on Evidence Enhancement 
Wei Wei, Lei Yin, Jiabao Wu, Jincheng Wang 316 

An End-to-End Intelligent Decision-Making Method for Air-Sea Collaborative Assault 
Operations 
Chen Li, Pin Zhang 

320 

A Semi-Supervised Learning Method for Event Extraction in Radiotelephony 
Communication Content 
Xinxin Li, Guimin Jia 

326 

Semi-Supervised Learning-Driven New Strategy for YOLO Sample Less Target Detection 
Shiyiyang Zhang 331 

GAN-Based Encoder-Decoder Method for Image Deblurring  
Qingdian Meng, Hong Zhang 335 

Secure Repair Techniques for Embedded Operating Systems Based on Trusted Cloud 
Environments 
Yunhua Liu, Shaohui Du, Jian Chen, Wei Zhang, Xianzhi Yang, Shijie Li 

339 

Master-Device-Coordinated Optimization for Distributed CNN Inference at the Edge 
Hui Guo, Xiaogang Wang 345 



Intelligent Scheduling and Management of Arithmetic Network Brains in Arithmetic 
Networks 
Wenpeng Wu, Kequan Lin, Zhida Lin, Jia Li, Chaoyu Mei 

349 

FL-Transformer: A Privacy-Preserving Approach for Predictive Maintenance of Distributed 
Industrial Equipment Using Multi-Sensor Edge Intelligence 
Zeshang Li, Shuoyang Zhang, Xinli Zhou 

354 

CrossPlatformStack: Enabling High Availability and Safe Deployment for Products Across 
Meta Services 
Yuhan Zhang 

360 

A Study on Enhancing the Reasoning Efficiency of Generative Recommender Systems Using 
Deep Model Compression  
Hong Peng, Xiaoliang Jin, Qiao Huang, Supeng Liu 

364 

A Method for BDS Clock Bias Processing Based on TCN-Inception Model 
Jiaxiang Wen, Feng Liu 368 

Intelligent Optimization of Process Quality for Complex Industrial Manufacturing Processes 
Quanzhou Li, Jieyu Chen, Ning Hu, Baihong Zhong  373 

LWViT-Lightweight Vision Transformer for Edge Deployment via Adaptive Multi-
Dimensional Pruning 
Wenkai Wan, Jingxiang He, Yumeng Li, Yue Chen, Panbo He, Guihai Yan 

379 

Argument Mining Based on Dynamic Perception of Contextual Information 
Yanliang Zhang, Mingyang Qiao 383 

GAConF: A Multimodal Fake News Detection Framework Fusing Gated Attention and 
Category Perception Losses 
Lanxin Yang, Jing Zhang, Xinglan Wang 

389 

A PID Controller Approach for Stochastic Optimization of Reinforcement Learning Network 
Shixi Tang, Yu Wang, Qingtong Shao, Yuanyuan Yang 394 

Weighted Oversampling Algorithm for Imbalanced Data Security Domain 
Mingrui Dong, Yunbin He 400 

Research on Prediction Method of Material Removal by Robot Grinding and Polishing on 
Workpiece Surface Based on Laser Cladding Strengthening 
Zaiming Geng, Hao Zhang, Jie Yang, Xiaolong Yang 

404 

Air Quality Prediction Based on the LR-GEP Algorithm 
Sicong Huo, Siti Norbaya Binti Daud, Tao Lu, Pengying Deng 409 

Sound source localization based on Res2Net and dynamic convolution 
Rong Wang, Zhihui Li, Bingbing Zhang, Weiwei Zhang 415 

Hot Spot Localization Method for Photovoltaic Panels Based on Deep Learning Techniques 
Zhongxing Zhang, Tian Xu, Shaotong Pei, Zhijun Pei, Yunpeng Liu 420 

Development of a Multi-Objective Cleaning Decision Model for Photovoltaic Rooftops Based 
on MARS–NSGA-II 
Xingfeng Han, Jiangling Pan, Lei Zhang 

425 



Prediction Model of Laser Cutting Quality Based on Deep Learning Algorithm 
Ma Sen 429 

Design of Hospital Bed Call System Based on Embedded Platform and NRF24L01 Wireless 
Communication 
Junnan Tian, Yan Pang, Shaoqun Lu, Zhangke Chen 

434 

Transistor arc Model of DC Contactor and Its Application in Remaining Electric Life 
Prediction 
Xingjia Li, Yinfang Huang, Zuoyong Gong, Peiyue Sun, Zhenglin Yu, Liang Qiu 

440 

Interpretability of Power System Transient Stability Assessment by Deep Learning 
Jie zhang, Zhuohang Liang, Yihua Zhu, Qinfeng Ma, Qingqing Zhang, Gang Yao, Mingshun Liu, 
Su An, Qingxin Pu, Lingzi Zhu, Guosong Wang, Jiang Dai, Junquan Chen 

444 

Author Index 450 

 




