2025 I nter national Conference on
|ntelligent Robotics and Automatic
Control (IRAC 2025)

Jishou, China
28-30 November 2025

|EEE Catalog Number:  CFP252AC-POD @lEEE
ISBN: 979-8-3315-9245-5 A My,



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 |EEE Copyrights Manager, |EEE Service Center, 445 Hoes Lane,
Piscataway, NJ 08854. All rights reserved.

*** Thisisaprint representation of what appearsin the IEEE Digital Library. Some format issues inherent in the
e-mediaversion may also appear in this print version.

|EEE Catalog Number: CFP252AC-POD
ISBN (Print-On-Demand): 979-8-3315-9245-5
ISBN (Online): 979-8-3315-9244-8

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



TABLE OF CONTENTS

The pose control algorithm of bionic robotic fish based on fuzzy adaptive cascade PID .........ccccooeieiiinininicnenee, 1
Gang Wang, Yaohui Pan, Smin Ding, Jun Yu

Theoretical Research on Steering Characteristics of Multi-legged Wheel ROBOLS .........ccooveviecicevecceeecece e, 8
Dongmei Cai, Jianning Pang, Pengchao Zheng, Dong Zhao

A Pseudo-Hip Dual-Rotor-Motor Design for Quadruped Robots: Integrating Wheel Propulsioninto Leg

Joints toward Lightweight and Efficient Wheeled-Legged LOCOMOLION ........coocerieirieinieeneesieese s 12
Lei Qiao
Learning Manipulation Skills from Videos via Piecewise Differentiable Physics Optimization ...........c.ccccceeeveenenee. 21

Xinxin Li, Zhen He

Optimized Tricriteria Maotion Planning Scheme for Mobile Derusting Manipulator Synthesized by
NEUral DYNAMIC NEIWOIKS ......cviieieeeiciee ettt st e te st et e e e e e e s e eae e e e ae et e saesaestesbesae st e tessessansensenseneenensenneanens 27
Yuguo Li, Zhijun Zhang, Mei Zhang

Experimental study on automatic path planning and system of soft tissue puncture surgery based on six
S0 oo 31
Jigjie Fu, Yingchun Zhang, Yue Gao, Xinxian Ji, Jianjun Yi

Electromagnetic Protection Design for Overhead Ground Wire Strand Break Repair RODOL ..........cccoceveiineieneennn. 39
Zhen Chen, Gengyu Li, Lingle Song, Shishun Xiao

An Improved Approach to UAV Path Planning ..ottt sttt s 46
Jing Zhou, Jianguo Qian, Yi Sui, Jinzhao Mi

Design and simulation analysis of smart home storage robot system based on STM32 ... 54
Yao Wang, Dengshuai Li, Qianjun Ma, Gang Wang

A Switching Localization and Coverage Path Planning Method Based on BDS and Visual-Inertial
Odometry for Farmland INformation COHECHION ...........ciiiiiiieeeeeeeeeeeee et e e e e ae e snen 59
Fangyi Zhu, Yang Liu, Fan Li, Qingli Zeng

Research on an Autonomous UAV Line-Tracking and Obstacle-Avoidance System Based on LiDAR
=00 IR Lo g U o] o PSPPSR 65
Fuyang Li, Yuanyuan Yang, Qiang Peng, Yang Liu, Yaofeng Liu

Design of Industrial Robot Automation Production Unit Integrating Machine Vision .........ccccveveveenennicneicnenens 70
Ruxia Di, Haige Li, Zhenhua Xu, Ping Tang, Lili Wang, Xiaohong Li, Gang Wen, Ruqi Yang

Path Planning for Inspection Robots Based on an Improved Particle Swarm Optimization Algorithm .................... 78
Xu Yan, Chao Wang

Appointed-Time Prescribed Performance Attitude Tracking Control for Spacecraft with Input
L@ 0 =10\ . (o o PP 82
Zhenkai Sun, Lidong Wang, Xuan Peng

Research on Current-Based Torque Estimation for Robot Joint Parameter |dentification Based on
RECUISIVE LEBSE SQUAIES ...ttt sttt sttt st st s b e bt s e bt et s bbbt s bt b et b et e b st b e e e b e st b e b e bt st be bt 87
Zepei Jiang, Guorong Zhu, Yihong Zheng, Jun Fan, Kui Xiang



Neural Network Augmented PID Control for Variable Center of Mass Autonomous Underwater Vehicle
LI L= w00 A I = e oo [P USSR 94
Shreya Baronia, Aadi Dahake, Kevin He

Distance-Sensitive Angle-Dominant Reward Function for Maneuver Decision-Making of UCAV's
Based 0N REINFOrCEMENT LEAIMING .....ccveiviieiiiicie sttt sa e e s sessessesbesaesaestesteseessensesse s ensenseneeneenennes 103
Pengpeng Jiao, Zhenghui Gu

Fixed-time convergence-based robustness-enhanced ZNN model for online solving of time-varying
quadratic programming PrODIEIMS ..o bbbttt bt bbb 107
Bingxin Jin, Jinsha Xu, Hao Li, Cheng Hua, Dongxing Jing, Hui Jia

Quaternion-Based Backstepping Sliding Mode Control for Singularity-Free Operation of
Fully-Actuated UNerWater VENICIES ........c.oiiiieieeee ettt sttt b e sb e bbb b e et e e e e e e 112
Shanhong Chen, Wu Wei

From Cayley Transpose for Symmetry to Zhang Transpose Proposed for Approximate Inverse Used in
[0l aTo LT ex=Y= oo [ e g 11 (o) SRR 116
Yunong Zhang, Jielong Chen, Zuoren Song, Fan Zhang, Dongging Wu

Performance Analyses of Discrete-Time ZNN for Solving Pseudoinversion of Time-Variant Matrices
WIth DIffErent ParaMELENS .......coveiiiie sttt e te e st e tene e e e s e e eseeseesesseesessenseseenteneennens 122
Khaled M. Alamrani, Zhihan Xu, Liang Feng, Yueyang Ma, Chao Jiang, Yang Shi

An Improved Extreme Learning Machine Based on Bagging Ensemble Strategy and Its Applications.................. 126
Liang Luo, Chang Liu, Yan Ma, Yaohui Liu

Prescribed-Performance Visual Servo Control of a Mobile Manipulator Under Safety Constraints...........cccceeee.. 131
Weibing Li, Qinyun Liao, Chengzhu Li, Zhichao Huang, Mingyue Cui, Yehui Li

E&| (Equality and Inequality) Higher-Order ZE (Zhang Equivalency) Formulas of Zero-Timesto
Thrice Integral Types Aided by Different Parameters ..o 135
Mingzhi Mao, Meichun Huang, Yunong Zhang, Yiyang Zhang, Zhiguo Tan, Jiale Zhang

Simulation Comparison Between Nonlinear GNN and ZNN for Online Complex Sylvester Equation
0] VT oo TR PR 142
Zhiguo Tan, Yunong Zhang, Yilin Wu, Qian Zhang

Innovative Application of IMU-GPS Multi-Sensor Fusion Method Based on Extended Kalman Filter in

Vehicle MOtion State ESHIMELION .......cvcviiiiiiieieisesete sttt 146
Chi Xu
Adaptive-Weighted EKF and LiDAR-IMU Tight-Coupling Enabled GPS-Denied UAV Navigation ................... 150

Fan Li, Luyurui Wang, Wei Qing, Yating Li, Yang Liu, Yibo Niu

Research on Fire Inspection and Auto-Patrol Robot for Fire Detection Based on ROS2 ..o vevenevecnecieeene 155
Haoyu Lin, Xuece Tian, Gen Peng, Wentao Zhao

VGGT-Mapping: A Mapping System for Robot Navigation based on Visual Geometry Grounded
QLIS 0 111 OSSOSO 160
Shaofeng Tan, Xiaoguang Ma, Zixi Jia

Research on Fault Diagnosis Model of Gas Turbine Under Variable Operating Conditions ............cocccvenrennenens 166
Chengdong Cui



SIRAG: Towards Stable and Interpretable RAG with A Process-Supervised Multi-Agent Framework ................. 170
Junlin Wang, Zehao Wu, Shaowei Lu, Yanlan Li, Xinghao Huang

LiDAR-Guided Adaptive RSSI Filtering: An Approach for Coordination Target Selection in
MUILE-RODOE SYSEEMS ....cvveieeceieee ettt st e e e e e e s e aesaeeaeebesbesseebestesae s ensensenseseeseeseeaeetessesneatesteseessensenes 175
Haoyu Wen, Zexi Hua, Yongchuan Tang, Bin Wen

Fusion Positioning Method for Robotsin Long and Narrow EnVIronmMENES ..........coeeveerieeriernieneeseseeeseeeseenes 180
Hongxiang Chen, Guo Chen, Meigi Wu, He Luo

LRC-YOLO: Remote Sensing Image Object Detection Algorithm Model Integrating Lightweight
Enhancement and Re-Calibrated FEAIUIES ...........ccoiiiiiiiiiie e 187
Jiping Tong, Yu Xie, Yongfei Wu, Lixuan Shao, Jian Guan, Kegiong Chen, Zhong Chu

Multi-Robot Map Fusion Using an N-Mutation Particle Swarm Optimization Algorithm .........ccccceveeevecececnnnene, 193
Lingjie Gan, Yongchuan Tang, Zexi Hua

Research on Small Wildlife Target Detection in Drone Imagery Using EGSOD-YOLOVS .........ccococeveienieienieennnne 201
Yating Li, Yang Liu, Lin Gan, Fan Li

Heterogeneous Graph Attention Networks for Multi-Robot Task AHOCEHON .........ccccoveiinine e 207
Yixiang Hu, Daxue Liu, Jinhong Li, Tao Wu

Research on Unknown Exception Detection Method Integrating Metric Learning for Smart Campuses
2 F S <o o] o o YOO 214
Xiangben Hu, Xing Hu, Yu Luo, Zhi Jun He, Yue Xin Li, Jianan Bao, Jie Wu, Yi Yu

SFCF-YOLO: An Improved Y OLO Architecture with Spatial-Focus Cross-Fusion Mechanism for
RIS T T = o I 1 (<o o S 218
Guyu Zhang, Xiwen Jiang, Xiaohang Wen, Xiaopeng Wei, Yujue Wang

Stochastic Consensus of Heterogeneous Multi-Agent Systems with Directed Topology and
IMEASUIEIMENT INDISE ...ttt e bbbt £ bR st R et b et b e b e bt e e bR st b e st b et b et b e b 225
Kewel Zhang, Xiaorui Wang, Lisen Wei, Yongji Guan

Finite-Time Multi-Robot Formation Control Using Double-Integral Enhanced ZNN in the Presence of
Xin Zhou, Yongxing Xiao, Cheng Hua, Bolin Liao

VQ-Gait: Codebook-based reconstruction for Occluded Gait RECOGNITION .........cccvvireriiririririneireeseere s 236
Kun Liu, Ning Ma, Jicheng Huang, Jiajun Wu, Wenxiong Kang, Weijie Sun, M. Saad Shakeel

Real-Time Formation Control for Arbitrary Pattern Generation in Multi-Robot SysStems ..........ccocevevinereneieeene. 242
Xiao Xiao, Qingbo Zhang, Jinsha Xu, Dongxing Jing, Qingxiang Ma, Hao Li

HV S-Patroller: A Frank—Wolfe Guided Multi-Robot Patrolling Learning Framework ...........cccoeveeeveevecieniennenens 247
Ningwel Chu, Hongliang Guo

Enhanced Small Object Detection in Aerial Imagery: Integrating Pyramid Pooling Attention and
Space-to-Depth ConVOIULION IN YOLOVS ...ttt ettt st st see et ne e e enaeneeneens 255
Chandan Chakma, Bin He, Aba Agi Kader Aba Agi, Amrul Kayes

Robust AprilTag Recognition, Tracking and Angle Estimation for Complex Illumination Scenarios..................... 261
Zhang Haipeng, Yang Jiajian, Zhou Rongxi, Feng Peizhe, Hou Yanging



Lightweight and Acceleration Optimization of YOLOv12 for Efficient Object Detection ............coceeerereieeeenne 267
Yan Liu, Guosen Lyu, Shaopeng Wei, Guan Yue, Renyuan Qi, Lean Weng, Yajing Tong, Wenlong Zhao

Real-Time Polytope Distance Computation for Multi-Robot Systems via Zeroing Neural Networks..................... 271
Wei Tian, Xiao Xiao, Qingbo Zhang, Dongxing Jing, Qingxiang Ma, Hao Li

HDSeg3D: An Adaptive Hypergraph Differential Framework for Efficient Multi-Scan Point Cloud
SEMANTIC SEOMENTALTON ...ttt b b e bbbt e bt bbb st e st b e st e b et e b e s e b e s e bt b e bt st e b et e s e st e e benes 276
Libo Zhang, Fel Wang, Weijie Li





