2025 International Conference on

Electrical, Control and Artificial
Intelligence (ICOECALI 2025)

Guangzhou, China
24-26 October 20235

.O I E E E IEEE Catalog Number: CFP250AU-POD
° ISBN: 979-8-3315-4873-5



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: CFP250AU-POD
ISBN (Print-On-Demand): 979-8-3315-4873-5
ISBN (Online): 979-8-3315-4872-8

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

proceedings

com



Table of Contents

® Chapter 1- Power and Energy Systems

Research on new energy load forecasting strategy with machine learning

Jiangtao Guo, Rui Yin, Longjun Zhang, Yuan Cao

High Power Quality Control Strategy of Flexibly Interconnected Distribution Areas
Yangyang Zhao, Guoqing Pan, Xingyang Zhu, Yong Zhou

Optimization Analysis of Radiation Emission Performance for New Energy Vehicles

Yanan Sun, Chong Wang, Jiajia Guo, Ruiya Shi, Yunlei Zhang, Dongsheng Wang, Zilong Wang

A Low-Carbon Autonomous Operation Method for Energy-Intensive Industrial Parks Based
on Dynamic Games Among Multiple Subjects

Qingzhi Zhang, Jianghui Tang, Ge Liu, Yaqi Ding, Yifeng Gao, Xiaolei Bai, Liming Yin, Wei Yan

Structural Design and Optimization of a Tool Transfer Device for Overhead Transmission
Lines

Long Li, Pengfei Ren, Qiyu Zheng, Tao Song, Xin Jin, Xuguang Li, Zhao Wang, Yuxuan Song
Numerical Study of Conductor Icing and Its Arodynamic Load Characteristics
Yuzhi Shi, Jialun Yang, Zepeng Sun, Kunpeng Ji, Peng Li, Jingshan Han, Huixue Dang

Application Study of Integrated Transmission and Transformation Monitoring and Analysis
Technology in Multi-Scenario Collaborative Design

Jingkui Jiang, Cuiyun Luo, Yuefei Deng, Jue Zhang

Development of an Intelligent and Visualized Substation Operation and Maintenance System
Based on a 3D Digital Platform

Cheng Chen, Hua Tan, Hong Li

Research on Fault Diagnosis of Photovoltaic Power Plants Based on Image Recognition
Technology

Feng Xu, Weikang Wang, Xiaowei Yang, Yingying Kong, Yichen Fang

Utilizing Seasonal Hydropower for Optimal Operation in Hydro-Solar-Thermal Multi-Plant
Systems: A Game-Theoretic Approach

Ruanming Huang, Yaoliang Zhu, Wei Xie

Short term Forecast of transformer error based on variational modal decomposition and
gated cyclic element encoder decoder model

Chen Hu, Liang Zhu, Aichao Yang, Haohan Zhen
Near limit boundary selection of power system operation mode based on GMM
Hao Wang, Dabo Zhang, Weichao Xu, Pengjie Yu, Mengbo Yan

Optimisation of Electromagnetic Interference Sensor Fusion Based on a Multimodal
Framework

Binbin Qi, Hongshun Xu, Zhanrong Wang, Jiaqi Peng, Yongliang Mao
A Restoration Strategy Integrating Main-Distribution Network Coordination with
Emergency Power Vehicle Dispatch and Network Reconfiguration

Yulu Yang, Rui Ou, Wei Liu, Diwen Zheng, Chenkai Huang, Jingzhe Wang, Chenghuang Wu,
Kaiwen Hou, Yannan Tuo, Qihui Chen

An Economic Benefit Maximization Method for Industrial Introduction and Scale
Calculation Based on Power -Carbon Emission-Storage Constraints

Yanlong Qi, Junshu Chen, Yuquan Zhu, Zhen Chen, Ying Huang

18

24

30

36

40

44

49

53

58

63

68

76



A Macroscopic Resilience Assessment Framework for Integrated Transmission-Distribution
Networks Based on Percolation Theory

Wei Liu, Liangyi Wang, Yulu Yang, Yannan Tuo, Kaiwen Hou, Chenghuang Wu, Jingzhe Wang,
Jiyuan Tang

Analysis of the Third Factor in Lightning-Induced Tripping: The Mechanism of Insulator
Micro-Current Flashover Triggered by High-frequency Induced Voltage during Lightning
Strikes on Overhead Ground Wires

Ke Li, Bo Lu, Jian Zhang, Wenguang Ma, Jianggao Hong

Research Analysis of a Bidirectional AC-DC Converter for the Front-End of an On-Board
Charger

Haomiao Zhao

Research On Line Loss Characteristics and Reduction Strategies in Distribution Networks
with Distributed Generation Integration

Xia Pan, Zhi Nie, Weibo Chen
Continuous-time Based Optimal Dispatch Method for Distribution Systems with DERs
Xuguang Wu, Kejian Ye, Dongliang Liu, Lisen Lin, Yunhao Hu

® Chapter 2- Control and Autonomous Systems

Composite Non-Singular Fast Terminal Sliding-Mode Control of PMSM Based on a
Nonlinear Extended State Observer

Cheng Tan, Jiaqi Leng, Yingwei An, Aijun Zhang, Xueyan Dou, Yuxin Qi

Autonomous Vehicle Cooperation: Privacy and Fairness

Abdulrahman Alamer, Sultan Basudan

An Optimized Kinematic and Dynamic Modeling Framework for Rehabilitation Robots
Considering Human Biomechanics

Yuanbo Yang, Hiu Hong Teo, Yeong Jin King, Yao Zhang
A Beamforming-Based Array Shape Estimation Method for Towed Linear Arrays
Ruohan Li

Vision-based Navigation Method for UAV Autonomous Imitation Flight and Obstacle
Avoidance Path Planning

Hanjie Yuan, Yong He, Liang Chen, Haiao Tan, Longjie Wu, Donghui Nei, Kaixuan Chen, Shifeng
Lin

Research on Unmanned Aircraft Imitation Line Inspection Method for Overhead
Transmission Lines Based on Multi-source Data Fusion

Yong He, Lin Lu, Hanjie Yuan, Liang Chen, Haiao Tan, Longjie Wu, Kaixuan Chen, Shifeng Lin

The Application of New Air-cooled Fiber Lasers in Tree Obstacle Removal of Transmission
Lines and Remote Operation and Maintenance of Power Systems

Yijiang Wu, Hui Wu, Zhicong Dong, Huibin Zhou

Research on Key Technologies of Autonomous Operation and Optimal Control of Rural
Independent Micro-Energy Grid

Yongxiang Cai, Song Zhang, Ke Fan, Mingjun He, Xinyu You

Comparative Analysis of GNSS and INS Loose and Tight Integration Navigation Accuracy
in Complex Urban Environments

Xiaoqing Wang, Junli Wu

85

93

101

106

111

118

126

130

134

139

145

150

155

163



FLUENT-Based Electro-Thermo-Fluid Coupled Analysis of Oil-Immersed Transformer
Temperature Fields

Dekai Chen, Wuguang Tan, Cunjie Ma, Fei Yan, Jiaan Chen
A Study on the Correlation of Lightning Activity Trajectories Based on Doppler Radar Data

Junbo Liu, Shouxue Li, Yufeng Tai, Wei Wang, Tiancheng Zhao, Saipeng Zhang, Feilong Yi,
Yeqiang Deng, Haotian Chen

Modeling and MATLAB Solution of FSI Vibration Equations for CO:-Compressible Tubing
Xiangyang Wu, Jianxun Li, Dong Chen, Yinping Cao, Yihua Dou

Quantitative Study on the Impact of Unexpected Events on Electricity Demand Based on the
Synthetic Control Method

Pin Wang, Youxia Cao, Shikang Zhang, Lu Zhao, Xinyu Peng, Chen Yao

Research on the Applicability of the Objective Function for Parameter Identification of Load
Model Based on Sensitivity Analysis

Hanzhe Li, Xing Qu, Jintao Zhou, Juan Wen

Intelligent Assessment and Optimization Method for Power Supply Capability Under Multi-
Constraint Coupling in Power Systems

Yu Liu, Weidong Xiao, Fangming Niu, Fanlin Meng, Fengjiao Xu, Feng Liu

Study on the coupling of gas electric magnetic multiphysics fields in SFs arc extinguishing
chamber and its influence on the transient breaking of arc in DC conversion switch

Zhijie Ge, Fei Zhang, Zhaoguang Du, Xiquan Wang, Xinyu Zhang

Conductive Characteristics of Carbon Film Resistors and the Application to Displacement
Measurement

Junjie Huang, Jia Lu, Mingtao Li, Ruyu Huang, Xiaojun Chen, Yu Zeng, Weici Liu

A Hierarchical Optimization Framework for AUV Coverage Path Planning with Endurance
Constraints

Yang Zhao
Automating Target Description Processing for Efficient Compiler Backend Development
Xin Sun, Ming Zhong, Lulin Wang, Fang Lv, Xianbo He

Dynamic Multi-objective Evolutionary Algorithm Based on Decision Variable Centroid
Prediction and Diversity Enhancement

Shijie Wang, Zhen Yang, Zhongmei Li
® Chapter 3- Artificial Intelligence Applications

A Deep Neural Ensemble Architecture for Securing IoT Systems Against Adversarial Inputs
Hui Zeng, Massudi Mahmuddin

Research on the Optimization of Grassroots Resource Coordination and Collaboration
Mechanism in Power Enterprises Driven by Al

Guorui Wang

A Generalizable Method for Extreme Operating Conditions Search Based on Dual Decision
Graph Neural Network and Transfer Learning

Yan Li, Xiaoyu Han, Jingyu Wang, Dongyuan Shi

Inference-Decoupled Garment Texture Generation via Controlled Overfitting and LoRA
Fine-Tuning
Chuan Zhang, Hui Wei, Jihuan Wang, Wei Liu, Jian Zhou, Hailin Chen

168

173

178

183

188

197

208

213

217

222

230

234

240

247

253



Radiation Source Localization Algorithm Based on Improved SGBM
Yang Liu, Xuhu Ren, Changda Guo, Chenyang Xu

Real Time AI Segmentation Technology for Wire Target Unmanned Aerial Vehicles Based
on Improved YOLO Algorithm

Longjie Wu, Yong He, Hanjie Yuan, Liang Chen, Haiao Tan, Lin Lu, Yu Deng, Shifeng Lin

NL2SQL Method in the Power Domain Based on the Multi-Layer Collaborative Optimization
Strategy

Binhao Huang, Jinhui Zhang, Yayun Sun, Wang Luo, Yuan Guo, Shijie Hu, Kang Wang, Yuxuan
Zhao

Defect Identification in Photovoltaic Modules Using Infrared Thermal Imaging and Deep
Convolutional Neural Networks

Qiansheng Qiu, Long Tian, Honghou Zhang, Zhenhao Zhang

Wind-Photovoltaic Power Generation Scenario Generation Based on VAE-DCGAN
Rong Jiang, Ling Zhuo, Wenjuan Wang, Shaotang Cai, Yunzhu Peng, Kexin Zheng

An ice coverage detection algorithm for power transmission lines based on SSD-YOLOvVS
Zongtao Qin, Xiong Zhou, Bin Feng, Wei Zhang, Bo Feng

A Deep Learning-Based Method for Detecting Foreign Objects Attached to Electric Poles
Luo Zhang, Cheng Zhang, Jianzhao Qu, Leilei Xu, Yu Luo, Chaowen Xie

Research on line topology model based on graph convolutional neural network

Jiahong Xu, Jiheng Song, Yilun Li, Yi Xin, Zhenxuan Li

Cost Prediction Model of Power Transmission and Transformation Project Based on
Improved PSO and LSSVM

Hailing Jia, Song Guo, Xiaobo Huo, Xiuying Zhao
Wind speed missing value imputation model for high-altitude regions based on wind vertical
distribution characteristics

Lin Li, Yuhan Wang, Jin Wang, Xiaobei Li, Yuzhe Yang, Yonggian Liu

An Improved YOLOvVS8-seg Model for Fish Disease Recognition and Lesion Segmentation
Zewei Wu, Heng Zhang, Yihang Xu, Lanrui Li, Ziyang Wan, Haitao Li, Zhengbao Li

Fault Diagnosis Method for Air Data System Based on UPF and LSTM-ResNet Hybrid Model
Zhaoqi Song, Yuehua Cheng, Bin Jiang

A privacy-preserving ciphertext detection scheme for fog-based IoT environments

Sultan Basudan, Abdulrahman Alamer

Vision-Aided Reinforcement Learning for Humanoid Stair Climbing

Wenxing Sun, Duanjiao Li, Ziran Jia, Guangsheng Qin, Yun Chen, Junwen Yao, Gang Xu, Jianguo
Zhang

Eco-YOLO: Garbage Detection via Dynamic Feature Refinement and a Shared Decoupled
Head

Xiaoxi Zhang, Lan Bai, Zhen Wang

A Data-Driven Method with Known Physical Information Based on Dual-Layer Iterative
Extended Kalman Filter

Xinyu Gao, Rui Cao, Kelin Lu

Author Index

264

268

274

281

286

292

297

301

305

309

318

329

334

339

344

352

358





