
2026 7th International Conference
on Mechatronics Technology and
Intelligent Manufacturing
(ICMTIM 2026)

Guangzhou, China
17-19 April 2026

Pages 1–522

IEEE Catalog Number: CFP26FZ3-POD
ISBN: 979-8-3315-6179-6

1/2



Copyright © 2026, 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: CFP26FZ3-POD

ISBN (Print-On-Demand): 979-8-3315-6179-6

ISBN (Online): 979-8-3315-6178-9

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

Design of a Digital Twin Interactive System for a Radio Control Wheeled Vehicle ................................................... 1
Qi Li, Wen-kai Wu, Zhi-qi Lang, Hong-cheng Jiao, Tao Jing, Han-tao Zhao

Autonomous Sorting Via Human-Robot Grasp Mapping and Pca-Based Decoupling .............................................. 10
Tao Tao, YaHao Xu, XiangRong Xu, FuChun Sun, HuaiDong Zhou

Event-Structured LLM Planning for Continuous-Parameter Industrial Workflows ................................................... 15
Haishan Wei, Zheng Zhang

Vision-Energy Coupled Robotic Dry Ice Cleaning with Adaptive Trajectory Planning for Runway
Prism Lights ................................................................................................................................................................ 24

Kezheng Sun, Yongyong Sun, Wu Yan, Yangmin Ou, Zhaoyang Liao

Research on Intelligent Prediction and Design Method of Gear Modification Parameters Based on Fine
Tuning Large Model ................................................................................................................................................... 29

Xuemei Chen, Jungang Nie, Mengmeng Zhao, Chen He

Design of Split Glass Molding Heating Assembly and Construction of Neural Network Temperature
Control System ............................................................................................................................................................ 39

Machong Qu, Yingmeng He, Bo Su, Changqing Gao, Liqiang Cheng, Wendi Dong, Liping Ma, Jiaqing Xie

Trajectory Design of Angular Displacement for Centrifugal Actuator Based on Model Predictive
Control and Research on Vehicle Lateral Vibration Reduction ................................................................................. 49

Haiyan Xu, Bing Xu, Yu Zhang, Yizhe Song, Yijue Sun

Multi-Dimensional Monitoring of Line Loss Anomalies in Dedicated Transformer Users Under
Quantitative Perception Training ................................................................................................................................ 53

Zhongjing Zhang, Yu Zhang, Ying Lan

Research on Automatic Monitoring Algorithm for Frequency Modulation Fault Signals in
Electromechanical Integrated System Circuits ........................................................................................................... 57

Liexiong Li, Suqun Chen, Lingzhi Li

FedAPA-FD: Class-Sensitive Personalized Federated Learning for Non-IID Bearing Fault Diagnosis ................... 66
Shiyuan Yu, Jiaojie Li, Zijian Zhou

Design and Control of 5DOF Tiltrotor Quadcopter Aerial Operation Platform ......................................................... 71
Zhongyu Yao, Jin Yu, Wusheng Chou

A Reasoning-Based Robotic Bolt Fastening System with a Dexterous Hand ............................................................ 78
Tao Tao, ChunYun Zhang, HuaiDong Zhou, FuChun Sun

Design and Integration of an Embodied Cyber-Physical System for Autonomous Conversational
Interaction: A Healthcare Case Study ......................................................................................................................... 83

Chacharin Lertyosbordin, Puvasit Aphisinrungrot, Krittitee Iamruttanawong, Danainut Trekitwatanakul
Danaithep Trekitwatanakul

VLM as a Virtual Proprioception: Semantic Slip Detection for Sensorless Grippers Using Quantized
Small-Scale Models .................................................................................................................................................... 88

Chacharin Lertyosbordin, Boonyawat Chaithirasakul, Puvasit Aphisinrungrot, Sorathon Chungsawanant
Nontapat Prayoonthong



Design of a Robust Structural Optimization Framework for Industrial Robots Considering Kinematic
and Dynamic Uncertainties ......................................................................................................................................... 93

Xi Liu, Hongjuan Yang, Changping Liu, Quan Shi, Yaoxi Wen, Jinhua Liao

Robust Force Control for Omnidirectional Mobile Robots in Wall Grinding Tasks .................................................. 97
Junyu Fan

An Improved Path Planning Algorithm Based on Progressive Target Bias and Smoothing Strategy for
Mobile Robots ........................................................................................................................................................... 101

Chao Ding, Silei Han, Min Qu, Jiasen Tian, Xiao Tan

Research on High-Precision Indoor Navigation System Based on Improved Federated Filtering and
Tightly-Coupled Fusion ............................................................................................................................................ 108

Zhenyu Shi, Jianan Liu, Shiying Kou, Pengliang Song

Research Review on UAV-Based Air-Ground Small Target Detection and Tracking ............................................. 113
Shaoqiong Duan, Shixiao Wu, Xi Wang

An Improved Artificial Potential Field Algorithm for 3D Obstacle Avoidance Path Planning of Robotic
Manipulators ............................................................................................................................................................. 117

Mingzhe Xu

Graphene-Based High-Resolution Flexible Strain Sensor Array and Its Application in Robotic Hand
Control ...................................................................................................................................................................... 122

Yueran Ding, Jun Yang, Wengchao Luo, Yuan Jia

Adaptive Impedance Control of a Dexterous Hand for Ground Assembly of Large Space Truss
Structures .................................................................................................................................................................. 127

Wenqiang Xian, Yan Wang, Jianchao Han, Yun Li, Rongrong Yu

LLM/VLM-Driven Integrated Testing Framework for Autonomous Driving Assistance Systems: From
Requirements to Failure Attribution ......................................................................................................................... 132

Hao Chen, Feiyang Liu, Bin Li, Zhiyun Li, Yunfei Zhang

DisassemblyResearch on Disassembly Scheduling Optimization Based on Quantum Annealing in
Intelligent Manufacturing Environment .................................................................................................................... 139

Yupeng Zhang, Liang Cong

Human-Robot Collaborative Control and Simulation of Lower Limb Exoskeleton Robot Based on Gait
Online Learning and Prediction ................................................................................................................................ 144

Erbao Lu, Chong Xiao

Adaptive Fast Super-Twisting Sliding Mode Control Method for Lower Limb Exoskeleton Robots ..................... 149
Junqiang Li, Junpeng Wang, Juan Wang, Dong Yang

Detection of the Upper Surface Pose of Yarn Cones for Robot Gripping ................................................................ 154
Jian He, Yujie Chen

A Global Vision-Based Mobile Obstacle Perception and Global Path Optimization Method for
Unmanned Vehicles .................................................................................................................................................. 161

Shuang Yu, Liangxi Xie, Ming Xiao, Zihao Guo

A Study on Trajectory Tracking Control of USVs Based on an Improved Sliding Mode Control
Algorithm .................................................................................................................................................................. 166

Zonghe Ding, Ling Chen, Liming Chang, Qi Qu



Trajectory Tracking Control of a Quadrotor UAV Subject to Dryden Turbulence .................................................. 171
Kaiwen Gu, Shaojie Jing, Jun Liu

A Safety-Triggered Controller for Three-Wheeled Omnidirectional Mobile Robots .............................................. 175
Liming Chang, Zonghe Ding, Lu Zou, Qi Qu, Yang Ran, Mingtao Hu

Engineering Methodology and Optimization for Multimodal Sequential Perception Fusion in Complex
Traffic Scenarios ....................................................................................................................................................... 179

Run Yuan, Haonan Long, Xueli Wang

A Vision-Guided Bin-Picking Method for Asymmetric Metallic Tubes Based on Image Segmentation
and Convolutional Template Matching ..................................................................................................................... 185

Yuyang Gao, Xiaoran Zhang, Ligang Jin, Rui Song

A Hexagonal Soft Robot Driven by High-Frequency HASEL Actuators ................................................................ 189
Chao Cao, Shaonan Shi, Yao Li, Bing Li

An Efficient Deep Reinforcement Learning Framework with Hierarchical Modeling and Policy
Compression .............................................................................................................................................................. 193

XiaoLing Bai, XingHan Li, Xu Jiang, Li Sun

A Single-Motor Vibration-Driven Microrobot with Terrain Adaptability for Robust Cross-Material
Locomotion ............................................................................................................................................................... 199

Peng Liu, Chenghao Wang, Lingqi Tang, Yao Li, Bing Li

Learning a Kinodynamic Trajectory Manifold for Impact-Aware Compliant Catching of Fast-Moving
Objects ...................................................................................................................................................................... 203

Guorui Pei, Mengshi Zhang, Xi Chen, Jinsong Wu, Jiaming Qi, Peng Zhou

Robust Humanoid Reinforcement Learning via State Invariance Encoding for Diverse Initial Postures ................ 208
Weikang Dai, Huikai Fan, Manyi Xu, Meijun Chen

A Multi-Physics Coupled Continuous-Time Model for SOC and TTE Prediction in Quadruped Robots ............... 212
Tianhong Zhu, Xinnan Wang, Jianqi Lao

A Bio-Inspired Mapping Method for Cyborg Cockroaches Using Motion Pattern Recognition ............................. 216
Yang Chen, Jinchen Chang, Jingcheng Li, Yuanchao Huang, Yunhao Si, Yao Li

Soft-Magnetic-Elastomer-Based Shape Sensing of Continuum Robots Using Magnetic Imaging and
Convolutional Neural Network ................................................................................................................................. 221

Haichao Huang, Heng Wang

Deep Reinforcement Learning-Based Parameter Tuning for Backstepping Control of Autonomous
Reach Stackers in Container Alignment ................................................................................................................... 225

Zhicheng Bi, Kun Chen

Research on Optimal Selection Method of Cross-Alliance Manufacturing Resource Service
Composition Based on FAHP-TOPSIS .................................................................................................................... 231

Geng Zhang, Yi Hao, Yaqi Zhao, Pengcheng Wei, Yubin Wang

Comparison of HT and MT Intermittent Gait Patterns for a Self-Propelled Undulatory Hydrofoil ........................ 236
Shuihui Li, Ye Chen



Intelligent CNC Tool Management via RAG and LoRA: A Multi-Task Decision-Making Framework
for Real Manufacturing ............................................................................................................................................. 242

Xuhui Ma, Yongsheng Zhao, Yueze Zhang, Jiaxi Zhang

Digital Intelligent Management System for Concrete Smart Manufacturing Integrating Multi-Modal
Sensing and Video Analysis ..................................................................................................................................... 247

Jieming Li, Hang Chen, Kaihong Zhong, Zeyu Li, Xuan Wang, Yewen Huang

Concrete Intelligent Manufacturing Digital Intelligent Management System Based on Multi-Source
Perception and Weakly Supervised Video Learning ................................................................................................ 252

Jieming Li, Hang Chen, Kaihong Zhong, Zeyu Li, Bin He, Yewen Huang

Research on Dynamic Modeling and Control Strategy of a Novel Planar 2-DOF Parallel Robot ........................... 257
Chaohui Wang, Jianjia Liu, Dong Liang

Design and Locomotion Investigation of a Biomimetic Fish Based on PVC Gel Actuator ..................................... 261
Qian Yang, Yong Zhong, Xing Xie

Digital-Twin-Based Dynamic Bottleneck Identification and Prediction for Discrete Manufacturing
Workshops ................................................................................................................................................................ 268

Xiaoyu Zhang, Qiang Cheng, Jiayi Li, Yueze Zhang

Sim2Real Transfer for End-to-End Dynamic Robotic Grasping via Domain Randomization ................................. 273
Ziren Luo, Wenxuan Xie, Li Jiang, Junsong Luo, Jingxin Lin, Jianhua Tang

Stepwise Dynamic Parameter Identification of Serial Robots with a Nonlinear Friction Model ............................. 277
Haonan Ma, Kun Chen, Peng Xu, Bing Li

C-Follow: A Human-Following Mobile Robot for Assisting Customs Inspection .................................................. 282
Hao Li, Yihui Li, Yule Liang, Jianwen Wu, Jian Liu, Zhanrong Zhang, Bingfeng Li, Wei Jiang
Xinsheng Huang, Zikai Yao

A Cross-Mamba-Based Terrain Estimation Approach for Wheel-Legged Robots via Proprioceptive
Sensing ...................................................................................................................................................................... 287

Shouyan Chen, Haobin Zhu, Renyi Zhou, Guangcai Ma, Zeliang He, Zhijia Zhao, Tao Zou

Robotic Scanning Path Planning Based on K-Means Clustering and PSO .............................................................. 293
Sheng Gao, He Jiang, Peng Xu, Bing Li

A Real-Time Heuristic 3D Bin Packing Algorithm for Robotic Mixed Palletizing with Kinematic and
Stability Constraints .................................................................................................................................................. 298

Yongyong Sun, Kezheng Sun, Wu Yan, Yisong Cai, Zhaoyang Liao

A Vision-Guided Adaptive Robotic System for Fabric Gripping ............................................................................. 303
Longjia Sang, Jiang Liu, Tianyu Fu, Rui Song

Assembly-Constraint-Aware Task Sequencing and Collision-Free Bimanual Coordination for Robotic
Disassembly of EV Battery Packs ............................................................................................................................ 307

Shaohua Kong, Yawen Li, Junyang Wang, Rucheng Xiang, Zerong Su, Hongmin Wu

Multi-Scale Control for Safe and Compliant Robotic Machining: A Unified Framework Perspective ................... 311
Jiarui Chen, Zhihao Xu, Li Jiang, Yuming Li, Delong Zhao



An Experience Replay Enhanced Deep Reinforcement Learning Method for Sparse-Reward Robotic
Manipulation Tasks ................................................................................................................................................... 317

Zhenyong Chen, Li Jiang, Yangmin Ou

MedVision 3D: Transfer Learning–Enabled Automated Bolus Generation via Multi-Material 3D
Printing for Precision Radiotherapy .......................................................................................................................... 324

Guohua Wang, Penggang Bai, Rongqin Chen, Jihong Chen, Xingwu Huang, Kaiqiang Chen, Yang Yang
Jiafan Lin, Guopu Qu

Research on Real-Time Interference Checking Method for Serial-Parallel Mechanisms in Complex
Spatial Working Conditions ...................................................................................................................................... 330

Dejian Liu, Ying Ma, Jinhu Zhang, Yijie Liu, Duanzhi Ma

A Conditional Diffusion Inverse Kinematics Framework for Video-Driven Multi-Joint Robotic
Continuous Motion Generation ................................................................................................................................. 335

Zhongjun He, Yingyao Fan, Wu Yan, Hongmin Wu

Vision-Guided Magnetic End-Effector for Robotic Disassembly of Fasteners in Retired EV Batteries ................. 339
Jiangming Zhang, Xinyi Zhong, Hongmin Wu, Wu Yan, Rucheng Xiang

Probability Density Guidance for Manipulator Trajectory Planning Under Complex Spatial Constraints .............. 343
Yangmin Ou, Kezheng Sun, Wu Yan, Yisong Cai, Zhaoyang Liao

PPO-Based Dual-Layer Dual-Hole Pallet Insertion Without Inter-Layer Constraints Via Hierarchical
Reinforcement Learning ........................................................................................................................................... 349

Yinuo Wu, Lu Wang, Xinzhi Wei, Yuhang Li, Longjia Sang, Rui Song

Adaptive Variable Impedance Learning Method Based on Trial-to-Trial Iterative Learning .................................. 353
Yuhang Li, Ligang Jin, Xiaoran Zhang, Fengming Li, Rui Song

Low-Altitude Turbulence Intensity Prediction and Route Planning Method Based on Multi-Source
Meteorological Data .................................................................................................................................................. 357

Yanguo Huang, Chao Liu, Feng Zhang, Zihao Deng, En Chen, Ruiyang Zhu

An Intent-Driven Task Graph Framework for Safe Long-Horizon Execution in Embodied Agents ....................... 361
Zhengzheng Sun, Tianshi Xu, Yizheng Hu, Zicun Hong, Junyuan Shang, Si Wu

A Novel Verifiable Testing Framework for Evaluating Autonomous Vehicle Perception Systems Under
Adverse Weather Conditions .................................................................................................................................... 366

Zhiyun Li, Hao Chen, Jiangmin Zhang, Shihao Bai, Qian Cheng

Research on Discrete Intelligent Manufacturing System Based on Cyber-Physical Integration .............................. 374
Bin Wang, Yibo Ji, Zhou Chen, Yongtao Chen, Min Zhang, Yisong Zhang

High-Precision Prediction Model of Low-Altitude Wind Speed Based on CNN-LSTM-GRU Residual
Correction .................................................................................................................................................................. 382

Wenbo Shao, Qing Shi, Hongzhu Xi, Yugang Yin

Graph Matching Method for Complex Nesting Scenes Based on Multimodal Mask Features and
SplineCNN ................................................................................................................................................................ 387

Yulong Zhang, Juan Hao, Xinghua Wang, Jiajian He, Ziyan Han, Yihang Li, Jialei Zhao, Yiheng Wang

Circuit Board Positioning Method Based on Elliptic Fitting and Pose Calculation ................................................. 392
Kemin Wang, Xuanyu Chen



A Traffic Object Detection Algorithm Based on Imporved RT-DETR .................................................................... 397
Yuanjia Gu

Structure-Circuit Integrated Manufacturing of Conformal Conductive/Dielectric Electromagnetic
Metamaterials for Aircraft Skins ............................................................................................................................... 401

Hao Li, Kuan Lu, Baihong Chi, Wenhe Liao

Stacked Parcel Segmentation Method Based on Improved YOLOv8-Seg ............................................................... 405
Manqi Shen, Jile Huge, Zhengfa Wen, Dengfan Zhang

Dynamic Analysis and Control of a 4-DOF Legged System for Squatting Maneuvers ........................................... 411
Jiacheng Yang, Yongheng Hu, Hujiang Wang, Lei Luo, Wentao Feng, Minggang Du

Design of UAV Power System Controller Based on Nios II Processor ................................................................... 417
Liya Bao

Research on Laser Charging Technology for Aerial Networking of UAV Swarms ................................................. 422
Li-juan Kan, Ji-hui Xu, Lin Li

A Macro-Micro Integrated Architecture for Real-Time Traffic Simulation in Intelligent Freeways ....................... 428
Weifeng Gui, Mingze Xu, Yuhao Yang, Huiyue He, Ziyuan Gu

Mechatronics-AI Collaboration: A Flexible Automated Testing Framework for Smart Home Devices
Based on Multimodal Large Language Models ........................................................................................................ 433

Bizhi Yu, Chaoxia Zhang

Simulation Study of Laser Stealth Dicing Process Based on Multi-Time-Step Pulses ............................................ 438
Wei Zeng, Zhuoran Li, Ranyun Wu, Xuesong Deng, Yanlong Sun, Taotao Chen

Smart Sidewalks: Exploring Piezoelectric Energy Harvesting for Sustainable Urban Transport Systems .............. 444
Dominic Bien M. Aquino, Margareth S. Barber, Mervin Anthony S. Millamina, Dante L. Silva
Jocelyn S. Buluran, Christ John L. Marcos

Simulation Analysis of Impact and Random Vibration of an Antenna Array Structure .......................................... 450
Xumeng Li, Fuqing Luo, Qiyuan Mei, Yalong Cheng

Numerical Simulation of the Three-Phase Flow Characteristics of Solid-Liquid-Gas in the Filling Valve
Based on CFD-DEM ................................................................................................................................................. 456

JiYangYang Ding, Junfang Ni

Transformer Core Saturation T-Type Equivalent Model Based on Inrush Current Experiment .............................. 463
Yizhuo Li, Lin Li

Research on the Clearance Sealing of High-Pressure Flat Plate Valve Cores .......................................................... 468
Guozhi Wang, Youyi Zhou, Xianglin Zhu, Hai Jiang

A Fractal Model and Numerical Simulation of Contact Stiffness at Interfaces Considering Material
Yield Strength ........................................................................................................................................................... 476

Yongsheng Zhao, He Ma, Ying Li, Xuefeng Zhang, Qianyu Guo, Tengfei Bai

Development of Transient Electromagnetic Field Transmitter with No-Load Shutdown ........................................ 482
Boheng Zhao, Xuhong Wang, Ruiqi Li, Muhan Liu

Cavity and Strapping Design of an Ultra-High-Power Magnetron ........................................................................... 490
Haixing Yang, Erbo Wang, Sun An



Speed Regulation System of PMSM Based on GA-Fuzzy PI .................................................................................. 495
Linsheng Li, Haolong Yuan

Application and Analysis of the Adams-Simulink Co-Simulation Method for Space Vibration Isolation
Systems ..................................................................................................................................................................... 500

Shuai Zhang, Xin-Dong Liang

Analysis and Suppression of Three-Phase Unbalance in Motors with Three-Layer Unequal-Turn
Winding Base on Coil Position Optimization ........................................................................................................... 505

Zetao Xue, Meijie Han

Multi-Objective Optimization Design of Non-Uniform Stator Slots for Induction Motors Based on
NSGA-II .................................................................................................................................................................... 510

Xianguo Liu, Meijie Han

Research and Practice of Compensation Strategies for Efficiency Testing in EV Drive Motor System
Bench Tests ............................................................................................................................................................... 514

Zhongjie Zhang, Weijun Zheng, Weilin Li, Ting Liu, Ting Lin, Tianshu Zhao

Piecewise Hybrid Control of Pulse Frequency Modulation and Phase Shift Modulation for Bidirectional
CLLC Converters Over a Wide Output Voltage Range ........................................................................................... 519

Yukun Miao, Haiyan Zhang

Research on Noise Reduction Methods Based on the Main Structure of AC Filter Capacitors ............................... 523
Huaping Shan, Jingkai Nie, Shicheng Zhang, Xin Wang, Yu Han, Yi Tian, Daihong Liu, Yuhang Shi
Qiang He

Optimization of Power Allocation Strategy for Hybrid Power Supply of Pure Electric Vehicles Based
on Dual Fuzzy Control .............................................................................................................................................. 531

Xun Zhou, Jintang Zheng

A Modular Configuration Method for Tunnel Boring Machine Based on Improved Bayesian Inference
and Multi-Objective Optimization ............................................................................................................................ 536

Can Zhu, Hongwei Guo, Jiaxin Guo, Xiaobei Jiang, Wuhong Wang

Research on PFC Stage Control Strategy of PFC-LLC Converter ........................................................................... 542
Yongjian Zhang, Haiyan Zhang

A Novel Torque Distribution Strategy Balancing Energy Consumption and Stability for Four-Wheel
Independent Drive Electric Vehicles ........................................................................................................................ 546

Wei Xu, Yuan Zhou

Multi-Path Regulation of Regenerative Braking Energy for Electric Drive Tracked Vehicles ................................ 550
Zifan Song, Jiangtao Gai, Yaoheng Li

Research on Motor Vector Control System Based on Fuzzy Adaptive PID ............................................................ 555
Yuanziman Zhang

Effect of Wheel Tread Wear on the Dynamic Performance of High-Speed Trains .................................................. 561
Zhenkai Liu, Yuqiang Cai, Peng Wang, Xin Liu, Wang Li, Weijian Qian

A High-Precision Laser Marking Error Online Compensation Method Based on Visual Servoing ........................ 567
Shubin Si, Xinyu Bai, Jiaqi Ren, Jiaxin Yu, Xing Wang, Dawei Jia



Adaptive Fuzzy Control for Structual Uncertain Non-Strict Feedback Systems ...................................................... 571
Zhuoliang Yang, Chunli Zhang, Shihao Dong

Optimization and Simulation of a Broadband Vibration Energy Harvester for Self-Powered
Transmission Line Applications ............................................................................................................................... 576

Jie Yang, Lihan Wang, Qishuai Liang, Chuan Zhou, Hongxiao Yang

Torque Reallocation Strategy Considering Thermal Derating Constraints for in-Wheel Motor EVs
Under Extreme Conditions ........................................................................................................................................ 581

Ruihang Zhang, Huirong Hao, Xiaogang Wen, Ronghuang Chen

Discrete-Time Sliding Mode Control for Constrained Mechatronic Systems via an $r$-Order Difference
Observer .................................................................................................................................................................... 588

Shuyi Zhu, Yuhao Ji, Jiayi Mao, Jinliao Yan

Numerical Investigation of Flow–Acoustic Coupling in Splitter Silencers Based on the
Frequency-Domain Linearized Euler Equations ....................................................................................................... 594

Jinghao Gan, Cong Yue

Key Technologies of Energy Sharing and Ancillary Services in High-PV Parks .................................................... 598
Jiarong Hou

Multi-Objective Optimization Design of Vibration Isolation Performance for Pump Station Based on
Surrogate Model ........................................................................................................................................................ 603

Ziyong Li, Zhigang Fang

Electromagnetic Coupling Mechanism and Energy Transfer Efficiency of Smartphone Wireless
Charging Systems ..................................................................................................................................................... 610

Boyan Zhang

Torsional Vibration Analysis of a Dual-Pinion-Driven Heavy-Duty Mill and Identification of the
Critical Frequency Band ........................................................................................................................................... 615

Yuanhan Zhao, Long Liu, Chuancun Wang

A Multi-Field Coupled Cymbal Energy Harvester for Self-Powered NV-Center Quantum Sensors ...................... 620
Dong Feng, Ximing Gao, Zhaohui Zhang, Chun Li, Maoheng Jing, Gulin Xia, Wenhao Lu, Xiong Xiao

Research on Magneto-Thermal Characteristics of Motorized Spindle Based on Digital Twin ................................ 624
Peng Li, Hongye Li, Lixiu Zhang, He Wang

Research on the Oscillation Mechanism of Induction Motor V/f System ................................................................ 628
Min Wu

PLC Programming Design and Configuration Simulation Implementation of Multi-Elevator Group
Control System .......................................................................................................................................................... 633

Junnan Tian, Jing Liu, Ming Cai, Yuncai Yan

Modeling and Experiment of Horizontal Vibration Isolation for Series-Connected Inverted Pendulum
and Single-Chamber Pneumatic Spring .................................................................................................................... 639

Qiang Li, Dengfeng Xu, Baolong Yu, Gang Wang, Wenhui Zhang, Liekai Su, Guoting Huang

Modeling and Simulation Analysis of a Membrane Strip Output System Under Localized Resistance
Point Effects .............................................................................................................................................................. 644

Yingle He, Xueqi Pang, Siyuan Tao, Weidong Yun, Rong Xu



Sensorless Control of Permanent Magnet Synchronous Motor Based on Super-Twisting Sliding Mode
Observer .................................................................................................................................................................... 652

Ledi Zhang, Wenlan Fan, Zhixing Liu, Guixi Zhao

Mechanism Analysis of the Impact of Distributed Photovoltaic Integration on Distribution Network
Overcurrent Protection* ............................................................................................................................................ 656

Runze Yin, Feng Zhang, Junshui Hu, Jingxuan Zhang, Huahua Jiang, Kunlin Shu

Multi-Model Joint Optimization for Electric Vehicle Charging Pile Sharing Strategies ......................................... 660
Zhongan Yu, Zihao Deng, Feng Zhang, Chao Liu

A Study on the Manufacturing and Design of High-Power-Density Yokeless and Segmented Armature
PMSMs Based on Immersed Cooling Structure ....................................................................................................... 664

Peng Zhou, Jiyong Li, Yanan Lu, Yanliang Xu

Design and Performance Analysis of an Axial-Flux Permanent Magnet Motor Based on Halbach Array .............. 670
Lin Feng, Huanhuan Song, Xiaolong Xu, Yanliang Xu

Deep Reinforcement Learning-Based Active Thermal Routing for Energy Storage Converters Under
Renewable Uncertainty ............................................................................................................................................. 675

Jiawei Huang

A Study and Analysis of Permanent Magnet Biased Hybrid Excited Inductor Motors for Energy Storage
Flywheels .................................................................................................................................................................. 682

Changhu Wang, Xiaofeng Hua, Lu Sun, Yanliang Xu

Design, Modeling and High-Performance MTPA Control of an Oil-Submersible PMSM ...................................... 687
Yunlong Peng, Tingting An, Liangfang Zhang, Yanliang Xu

Short-Term Wind Power Forecasting Based on Joint Optimization of VMD and HHO-LSTM ............................. 693
Fan Guo, Xingchao Zhang, Shiji Yang, Xiaodong Yu

Design Strategy for Interior Permanent Magnet Synchronous Motors with a Specified Constant Power
Speed Range .............................................................................................................................................................. 700

Yong Zhou, Yafei Li, Yanliang Xu, Gensheng Li

Static Characteristic Analysis of Bump Foil Thrust Bearings Based on Contact Models ........................................ 705
Jiazheng He, Baofu Li

Enhancement of Reactive Power Support Capability in Grid-Forming Converters Under Circle
Limitation .................................................................................................................................................................. 711

Wenjie Song

A Control Method for Electronic Expansion Valves Based on Superheat Variations and its Application
in Cold Storage Temperature Control ....................................................................................................................... 716

Shuai Ye, Shan Jiang, Mingxue Sun, Yahong Li

Two-Stage Distributionally Robust Day-Ahead Scheduling of a Grid-Connected Pv-Storage Microgrid
Under Source-Load Uncertainty ............................................................................................................................... 720

Xiaoyan Bao

A Study on Self-Healing Control Methods for Power Systems Based on Deep Reinforcement Learning .............. 725
Chenxi Cui



Regulation of Hydraulic Actuators with Dead-Zone Compensation: Algorithm and Experiment ........................... 731
Kai Wan, Yuhang Zhou, Huaiwen He, Zhendong Sun, Guoliang Zhao, Dabo Xu

A Lightweight Instance Segmentation Network for Highly Clustered Ores Driven by Hybrid Priors .................... 736
Xintong Zhang, Yiran Wang, Guangpeng Zhu, Jun Wei

Integrated Digital Twin and Predictive Maintenance for Intelligent Automated Parking ........................................ 740
Xiaolin Feng, Binhao Li, Haijie Mao, Ping Zhang

A Study on Digital Twin-Driven Predictive Maintenance Methods for High-Speed Winding and Baling
Equipment ................................................................................................................................................................. 744

Rui Yang

Microwave Switch Bearing Reliability Simulation and Analysis ............................................................................ 749
Dan Li, Runfa Wu, Yun Bai, Zongtao Cui, Lintao Yang, Longlong Yuan

Equivalent Modeling Based on Maximum Principal Stress and Fatigue Validation ................................................ 754
Pan Wang, Jian Li

Design of a 3D Braiding Online Tension Monitoring Spindle Based on Multi-Sensor Fusion ............................... 759
Haowen Jiao, Keze Xu, Yujing Zhang, Zhuo Meng

Study on Evolution Mechanism and Statistical Characteristics of Short-Sequence Abnormal Wear of
Pantograph Carbon Strip Under Coupling of Multi-Source Environmental Stresses ............................................... 766

Feng Xu, Chong Du, Xiaoliang Wu

Safety Assessment of the APU Starter Generator System Based on the Universal Generating Function ................ 771
Chengnan Pu, Jiang Li, Xinyun Lu, Ying Ma

CWE Knowledge-Enhanced Vulnerability Detection for Renewable Energy Grid-Connected Terminal
Firmware ................................................................................................................................................................... 776

Gang Qu, Liang Zhang, Xin Xu

IKF-AC: Innovation-Based Adaptive Kalman Filtering with Adaptive Compensation Control for
High-Temperature Precision Detection and Real-Time Regulation in Electrical Control Cabinets ........................ 782

Yulin Yao, Yungui Luo

Fault Analysis and Improvement of the Load Reducer for Bolter Miner ................................................................. 786
Xiaoxia Liu

An Improved FMECA Method Based on Interval-Valued Intuitionistic Fuzzy Sets and VIKOR ........................... 791
Sizuo She, Fanlong Zhu, Shuhao Weng, Yingkui Gu

Low-Light Image Enhancement via MSRCR Optimized by Dynamic Synergistic Guidance
Strategy-based Differential Evolution (DSGS-DE) .................................................................................................. 797

Xuxiong Gong, Yaping Xiao, Youwei Zhou, Peng Xie

A Damage Diagnosis Method for High-Speed Train Bearings Based on Damage Mechanisms and
Transfer Learning ...................................................................................................................................................... 803

Zhao Jin, Zidi Shan

Fault Diagnosis of Rolling Bearings Based on 1D-CNN ......................................................................................... 807
Man Qiu, Kulevome Delanyo, Qian Wang, Wanzhen Wang



Prediction Algorithm of Remaining Service Life of Turbofan Engine Based on Temporal Context
Enhancement Transformer ........................................................................................................................................ 812

Wenxin Wei, Siying Guo, Tongfan Zhou, Wufan Zhang, Zhipeng Zhang, Bin Liu

A Morphology-Aware Spatial-Frequency Network for High-Precision Bearing Defect Detection ......................... 816
Qiang Chen

Economic Decision-Making for HVAC Maintenance Strategies: A Stochastic Decision Framework .................... 823
Hao Zhang, Lei Huo, Lei Han, Hui Xu, Weiya Chen, Qi Fang

Research on State-of-Health Assessment of Power Batteries Based on Lightweight CNN-LSTM ......................... 827
Dongliang Liu, Shunjie Lin, Jin Yu, Yuchong Lin

Robust Prediction of Tool Wear Based on Dual Attention and Physical Cumulative Feature ................................. 831
Dongliang Lin, Tian Chen

Research on Satellite Risk Assessment Method ....................................................................................................... 836
Zhibin Liu, Xiaoyao Kong, Zhe Liu, Qian Qian

Research on Measuring Method of Part Roundness Error Based on Machine Vision ............................................. 844
Jiaxun Zhang, Haoyu Guan

Topology-Based WGAN-GP for Fault Data Generation in Instrumentation and Control Systems ......................... 854
Jing Wang, Hao Peng, Luyi Li, Lei Yuan, Yu Zhang, Chenhao Zhang

Research on Rolling Bearing Fault Diagnosis Integrating Coordinate Attention Mechanism with
Time-Frequency Dual-Stream Network .................................................................................................................... 861

Kaiqu Liu, Yitong Xing, Yahui Zhou, Chang Tang

Research on Gear Deviation Patterns Based on Rolling Inspection Technology ..................................................... 868
Shitao Wang, Zhaoyao Shi, Bo Yu

U-Net Based Intelligent Recognition and Semantic Segmentation Method for Tunnel Lining Disease .................. 873
Guosheng Liu, Yidi Wang, Jiong Huang, Xitao Hu, Yiwen Cui, Shike Zhang

Research on Knowledge Mining and Intelligent Diagnostic Decision-Making for Electric Drive System
Failures in New Energy Vehicles .............................................................................................................................. 879

Fanbiao Bao, Rongfeng Deng, Shaoyong Cao, Zhihong Xiong

A Cross-Domain Fault Diagnosis Method for Bearings Based on Multi-Channel Attention and CORAL
Transfer Learning ...................................................................................................................................................... 884

Xinwei Lin, Wanli Gao, Lei Qi

Packaging Occlusion Detection for Intake Pipes Based on Stable Diffusion Models .............................................. 892
Jiahui Kong

Defect Detection of Photovoltaic Cells Based on Improved YOLO11n .................................................................. 897
Zijian Zhou, Jiaojie Li, Shiyuan Yu

Research on Household Load Identification Based on Deep Convolutional Neural Networks ............................... 901
Xinzhuo Zhang, Changchun Chi, Yijia Cui

Lithium-Ion Battery Capacity Degradation Prediction Based on Variational Mode Decomposition and
Cross-Modal Attention Network ............................................................................................................................... 905

Ruifeng An, Yuqian Fan, Shuangjun Zhou, Yawen Liang, Mingshen Hong, Quanxue Guan, Xiaojun Tan



Thermal Drift Correction of NV Current Sensors via Marine Predators Algorithm ................................................ 911
Ximing Gao, Dong Feng, Zhaohui Zhang, Maoheng Jing, Gulin Xia, Chun Li, Sijing He, Hongyuan Li

Rolling Bearing Domain Generalization Fault Diagnosis Method Based on CWT-MTNet .................................... 915
Peng Li, Chenyang Lu, Lixiu Zhang

Research on Remaining Useful Life Prediction Based on Relevance Vector Machine and Similarity
Interpolation .............................................................................................................................................................. 920

Guangjia Liu, Jiawen Xu, Rui Gu, Weigang He

Infrared Thermal Bushing Fault Diagnosis Based on Adaptive Roi Extraction and Deep Learning
Fusion Model ............................................................................................................................................................ 924

Xianfeng Zhu, Shaobo Liu, Changdong Zhu, Yi Du, Songlin Guo, Zihan Teng, Zixin Jiao, Zhixian Zhang

The YOLOv8 Industrial Small Target Detection Method Integrating Dual Attention Mechanisms ........................ 930
Zhengjie Qi, Qinghua Lu, Lufeng Luo, Weilin Chen

Aero-Engine Remaining Useful Life Prediction Based on CNN-BiLSTM Bidirectional Temporal
Modeling ................................................................................................................................................................... 935

Jingzhi Luo, Lu Yang

Research and Implementation of a Bearing Fault Diagnosis Large Model Based on Multi-Agent
Collaboration and Multi-RAG Fusion ...................................................................................................................... 940

Jingyi Jia, Mingjiu Chen, Luyao Zhang, Yuqi Zhang, Jianan Qiu, Hao Ji

Design of Industrial Motor Operation Monitoring and Fault Early Warning System .............................................. 944
Xiaoling Zeng, Jianping Zhang

LightPatchTST: A Lightweight Model for Accurate RUL Prediction of Lithium-Ion Batteries ............................. 948
Yuqian Zhao, Yongfang Guo

High-Precision Infrared Detection Method for Semiconductor Epitaxial Layer Thickness Based on
Multi-Beam Interference Theory .............................................................................................................................. 954

Bing Xu, Yizhe Song, Yu Zhang, Haiyan Xu, Xueqing Zheng

A Cross-Domain Fault Diagnosis Method Based on Continuous Wavelet Transform and a
Multidimensionally Enhanced Domain-Adversarial Network ................................................................................. 959

Jiahao Chen, Yu Xie, Donglin Yang, Zhiqiang Niu, Xinze Hu, Chenghan He, Yisong Wang, Jiali Xu

Identification of Position-Dependent Geometric Errors in Five-Axis Machine Tools Based on an
Attention-Mechanism CNN-LSTM .......................................................................................................................... 965

Biting Lei, Hanyue Bao, Simi Li, Huaijie Wang, Xiong Fu

An Improved DBN Model Based on Multi-Strategy Fusion IPSO for Electric Motor Fault Diagnosis .................. 972
Yangjing Chang, Huan Hu

Vital Sign Detection via Millimeter-Wave Radar Based on Improved VMD and Adaptive Threshold
Screening ................................................................................................................................................................... 977

Peizhan Yan, Zhonghua Liu

A Transformer-GAN Model for Tool Wear Prediction Based on Time-Series Data ............................................... 981
Jiaxi Zhang, Caixia Zhang, Yueze Zhang, Xuhui Ma



Weak Magnetic Detection Method of Steel Wire Rope Based on the Principle of Spatial Magnetic Field
Vector Synthesis ....................................................................................................................................................... 986

Longfei Wu, Tong Wu, Cunlong Zheng, Lei Yi, Dapeng Huang, Guan Wang

PCB Board Defect Sorting System Based on Improved Detection Algorithm ......................................................... 991
Mengqi Chen, Yu Yan

Research on Line-Scan Laser 3D Imaging System Based on Improved Gray Centroid Method ............................. 995
Jinshuo Guo, Yazhou Wu

Fault Diagnosis of Oil Well Working Conditions Based on Dual-Modal Feature Weighted Fusion ..................... 1000
Junchuan Xu, Ying Wang, Junhe Zhang, Tong Wang

Error Suppression and High-Precision Inversion Model for Infrared Measurement of Semiconductor
Epitaxial Layer Thickness under Multi-Beam Interference Disturbance ............................................................... 1006

Ganggang Lian, Yizhe Song, Bing Xu, Yu Zhang, Haiyan Xu, Xueqing Zheng

Research on Traffic Sign Obstruction Detection and Localization Method for Smart Transportation .................. 1011
Jieming Li, Litu Yin, Hesong Hu, Ren Guan, Hang Chen, Bin He, Yewen Huang

Research on the Estimation of SOC and SOH of Lithium-Ion Battery Packs Based on Online Update of
OCV-SOC Curve .................................................................................................................................................... 1016

Hang Cao

Research on Intelligent Diagnosis of Crop Leaf Diseases and Interpretable Report Generation Based on
Multi-Task Collaborative Learning ........................................................................................................................ 1022

Yuze Li, Bing Xu, Yu Zhang, Yizhe Song, Xueqing Zheng

Synergizing Zero-Reference Illumination Enhancement and Attention Mechanisms for Robust FOD
Detection ................................................................................................................................................................. 1027

Yin Zhang, Hang Zhao, Yuanlong Deng

Interference-Resistant Micro-Photoacoustic Cell for Trace Acetylene Detection in High-Voltage
Bushings .................................................................................................................................................................. 1031

Shaobo Liu, Xinqi Zhou, Yaming Wang, Songlin Guo, Changdong Zhu, Yi Du, Zhihang Chen, Zhixian Zhang

BFA-YOLO: Steel Surface Defect Detection with Bi-Level Routing Attention and Frequency-Aware
Feature Fusion ......................................................................................................................................................... 1036

Anpeng Jin, Zhaoming Xu

An IoT-Based Online Detection and Diagnosis System for Water Ingress Risks in Elbow-Type Cables ............. 1040
Xinyu Luo

Fault Detection in Mechatronic Systems Using Deep Learning-Based Sensor Fusion .......................................... 1047
Ligang Xiu, Lianxiang Xu, Chenglin Wang




