2025 5th International Conference
on Robotics, Automation and
Intelligent Control (ICRAIC 2025)

Chengdu, China
31 October - 2 November 2025

.O I E E E IEEE Catalog Number: CFP25VA1-POD
° ISBN: 979-8-3315-6745-3



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: CFP25VA1-POD
ISBN (Print-On-Demand): 979-8-3315-6745-3
ISBN (Online): 979-8-3315-6744-6

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



2025 5th International
Conference on Robotics,
Automation and Intelligent

Control (ICRAIC)

ICRAIC 2025

Table of Contents

Conference Committee
Preface

ICRAIC 2025

The Secondary Development of an Operation Record Management System Based on 3GL...1
Bin Zhang, Duo Wu, Zhaoyuan Zhou

An Anti-Jamming Control Method for Anti-Punching Drilling Robot Based on LQR and SMC
Controller...6
Yang Liu, Lei Si, Jinheng Gui, Dong Weii, Jianbo Daii, Xin Lii

Development of a Digital-Twin Interaction Control System for Fusion Hyperredundant Manipulator...13
Shijie Liu, Yong Cheng, Hongtao Pan, Lei Zheng, Guodong Qin

Motion Control of Cable-Driven Snake-like Robotic Arms in Confined Spaces...19
Donghui Wang, Ruixiong Zhang, Yongqgiang Liu

Model Reference Adaptive Control for Boric Acid Flow...25
Yi Zhang, Longhao Xiao, Liyong Ren, De Dong, Gongjie Li, Xiaolong Gou, Peiwei Sun

Secure PID Control for Cyber-Physical Power Systems under Deception Attacks...32
Yu Liang, Kaibo Shi, Ke Tang, Lu Liu

Resilient PID Control for Power Grids under Decentralized Stochastic Event-Triggered scheme...37
Lu Liu, Kaibo Shi, Ke Tang, Yu Liang

Motion Planning and Simulation of a Wheel-Legged Robot Considering Transition Between Rolling
and Walking Modes...42
Ruixiang Huang, Hongjun Xing, Jinbao Chen, Yuqi Yang

Virtual Decomposition Based Safety-Critical Control with Joint Position Constraints for Multi-DOF
Robotic Manipulator...47
Songlin Tan, Shu Li, Yan-jun Liu, Lei Liu, Dapeng Li

New Energy Vehicle Penetration Rate for Tunnels Based on ETC images and YOLOVvSs...52
Nan Hu, Yiyuan Wang, Rui Fu, Zhongyou Huang, Chun Guo

Research on Resource Granularity Division of Software-Defined Adaptive Command and Control
System...57
Zhaochen ZHANG, Xiaoyi LIU, Heng WANG, Xiaobin MAO

Path Tracking Control of Heavy Truck Under Adaptive Memory Event Triggered Mechanism...62
Zuoyu Liu, Fei Ding, Jie Liu, Ruoyan Dong, Yuxin Wang, Huijing Zhang

Intelligent Control-Based Optimization of Ventilation Systems for Tunnel Construction: Modeling,
Simulation, and Performance Evaluation...68
Jia Zhou, Xuting Zheng, Chun Guo



Contact-Based Perching Control Strategy for Quadrotors to Enhance Endurance in Power Grid
Inspection...72
Zhaohui Wu, Lili Liu, Jiping Ai, Xiaoyu Zhang, Cheng Chen, Siwei He, Junchao Yan

Maximum Mixture Correntropy Criterion-based Square-root Cubature Kalman Filter for High-
accuracy Vehicle Sideslip Angle Estimation under Non-Gaussian Abnormal Noise...78
Yanlin [in, Yinong Li, Ling Zheng, Guangxuan Li

Transfer Learning for LIDAR-based Roadside 3D Object Detection by Leveraging Multi-Source
Vehicle-Side Detectors...83
Atong Luo, Chin Long NG, Yafei Wang, Bowen Wang, Jiaming Sun, Zexing Li

Path Planning for AGVs: Balancing Computational Efficiency and Optimality...88
Ata Jahangir Moshayedi, Atanu Shuvam Roy, Zeashan Hameed Khan, Shuxin Yang, Abolfazl Razi,
Mehran Emadi Andani

Task-Space Synchronization Control of Multiple Euler-Lagrange Systems With Communication
Delays...100
Yuebin Kang, Jack Murdoch Moore, Jianwei Zhang

The River Water Sampling Routing Problem with Cooperated Truck and Drone...106
Shuo Dang, Yao Liu, Zhihao Luo, Zhong Liu, Jianmai Shi

A Simulation Design of Multi-aircraft Formation Control Considering Deviation Model...113
Haolei Ma, Tao Xue, Cheng Wang, Wenshuang Li

Coal-fired Power Plant Dual-Arm Automatic Uncoupling Robot System...118
Mingyang Ai, Fuwen Luo, Wenbo Ni, Xuemei Wang

Multi-Objective Path Planning of Robots in Nuclear Environments Based on Improved Ant Colony
Algorithm...124
Kai Wang, Yu Deng, Chengdong Yuan, Yiming Gou, Junfeng Lu

Correntropy-Based Low-Rank Matrix Factorization With Adaptive Bipartite Graph Learning for
Image Clustering...130
Yuanhua Du, Dongmei Zhang, Xueqi Yao, Nan Zhou

Fault Estimation for LPV-modeled Wind Turbine Systems Based on Intermediate Observer...135
Shanglin Li, Wanze Li, Qiming Chen, Panyi Ouyang

Prediction of Power Loss due to Icing on Wind Turbines using a Physical Model...140
Lei Wang, Tao Feng, Wen Dai, Rongtao Liu, Junwen Kang, Jinhai Huang

Distributed Drive Trajectory Tracking Control Considering Large Pitch And Roll...145
Yunfei Zha, Rong Huang, Xun Huang, YiXuan Li

Research on Switching Time Characteristics of Dual-Power Static Transfer Switch Simulation Study...152
Gaoying Zhou, He Sun, Fan Xu, Shujin Zhang, Lei Yao

Fault Diagnosis for Power Converters via Dual-channel Time-frequency Transform and Machine
Learning...158
Wenbin Luo, Xiaoyu Liu, Fuyang Chen, Yaxuan Wang

FDO-Net: A Fusion Dual Output Network for Joint Beamforming and Identification in UAV-
Enabled Integrated Sensing and Communication Systems...163
Yunwu Zhang, Saisai Bu, Shibao Li, Dongyang Li

Fault Detection and Identification Unit for Vehicle-Manipulator System with Neuroadaptive
Observer...170
Yongkang Hou, Hongtao He, Junhao Xu, Wenbo Yin, Yang Gao, Zhongke Gao

Inversion of Grinding Chamber Temperature Field Using Quantum-Inspired Optimization for
Industrial Automation...176
Yang Zhang, Yu Lei, Bo Hu, Xingxia Hu, Yi Liu, Fan He

Gesture Recognition and Fingertip Force Estimation Network based on sEMG Fusion Features...181
Zhaoxu Luan, Huasong Min

Mechanism Modeling and Simulation of a 300 MW Compressed Air Energy Storage System...187
Junlian Sun, Zhou Dong, Guangping Liang, Chang Peng, Jitong Hu, Zhigiang Yu, Yang Bu, Sien Li

Motion State Estimation based on Ultra-Short Baseline Positioning System of AUV docking...192
Shaobo Fu, Xiawei Guan, Jia Wang, Guangiao Chen, Zhuo You, Hao Zhang



Research on a Neural Network-Based Weighing System for Standard Gas High-Pressure Cylinders...199
Lihang Chen, Xingxia Hu, Bo Hu, Wenbo Yang, Yinbei Wang, Yuxi Liu

Smart Home Security System Based on Huawei Cloud...210
Xulong Wu, Hongna Ye, Yufei Liu, Xinrui Dong, Panle Xu, He Liu

Eco-friendly PVC gel-based bending actuators for bio-inspired robots: Design, Characterization and
Application...216
Hangzhong Zhu, Jiaxing Sun, Yi Li, Mingfei Guo, Xi Zeng, Yanbiao Li

An Intelligent Detection Method for Welding Defects Based on E-YOLOVS...221
Pengyu Wang, Qingchun Zhou, Mingze Lv, Lei Yang

Study on Al Automatic Classification of Zirconia Diamond Imitation Grade by
Ultraviolet Fluorescence Method...227
Xueying Liu, ZhangJian Qin, Jianping Li

Fault Detection of Small Fixed-Wing UAVs Based on Temporal Self-Attention and Long Short-Term
Memory Network...231
Suzhen Fan, Hao Luo, [ilun Tian, Minglei Li, Hao Wang

Coordinated Control of Longitudinal/Lateral/Vertical for Vehicular Body...237
Mingtao Yao, Wenbin Cheng, Yue Ma, Xiangyu Li

A Sensorless Control Model for Humanoid Robot Joint Modules Using a Novel Switching Function
and Dual Filters...245
Boyu Chen, Shisong Wang

A Robust Adaptive Integrated Sliding Mode Compensation Method for Pneumatic Control Valve
Stiction...252
Dong Yang, Kuo Gao, Chunhong Li, Shouqi Fu, Huai Wang, Haoyu Li

Smart Manufacturing System Design and Model Construction Method for Flexible Production
Workshop...258
Qianhang Lyu, Yunging Rao, Xiaofei Xu

Sliding Mode Trajectory Tracking Control for Robotic Arm Terminals based on
Neural Networks...263
Qiming Fan, Hongliang Wei, Youmin Hu, Hang Gao

Feature Augmented Label-Distribution-Aware Margin Loss for Fault Diagnosis Under Class
Imbalance...270
Peng Han, Baoping Tang, Chongyang Zhang, Peng Zhu

Research on Fixed-Point Reconnaissance Algorithm Based on EGO-Planner in Electromagnetic
Interference Environments...276
Yue Han, Cong Wang, Qiong Yu, Hui Tian, Yashi Lian

Monolithic 3D Printing of Stiffness-Varying PVC Gels for Unidirectionally Actuating Planar
Actuators...283
Jiaxing Sun, Hangzhong Zhu, Yi Li, Mingfei Guo, Xi Zeng, Yanbiao Li

Path Planning for Autonomous Mobile Robot Patrols Based on Greedy Algorithms...288
Liang Zhu, Dehui Lu, Zhichao Huang, Guozhong Cheng

FOOOF-Based EEG Spectral Parameterization for Automated Consciousness Assessment...293
Pengyu Wang, Fei Wang, Yongkun Guo, Rui Zhang

An APF-based Path Planning Method of Dual Space Manipulators for On-orbit Assembly Tasks...298
Haozhe Liu, Xinle Yan, Weiran He, Lingling Shi

Integrated Quadruped-UAYV Robotic Platform for Efficient Construction Site Inspection...304
Yan Zeng, Zhou Song, Shiyu Tian, Guozhong Cheng

Research on Ship Target Recognition Based on Optimized VMD and Transformer...309
Jiawen Yang, Qiao Hu, Zirui Wang, Hongbo Wei, Enhui Yang, Guangyu Jiang

Neural Network-Augmented Adaptive Backstepping Control for Aircraft Longitudinal Dynamics...315
Wanchao Zhang, L1 Cheng, Guangshan Chen, Hao Ni

YOLOvV8-GDC: A Lightweight Attention-based Detector for Small Object Detection in UAV-based
Emergency Rescue...321
Yunlong Wang, Rongcan Qiu, Annan Tang, Xin Li, Zixin Guo, Xiaohu Li



Equivalent Natural Bending Curvature for Deformable Linear Objects under the Discrete Elastic
Rod Model...326
Hang Zhou, Qi Lu, Jinwu Qian

Parameter-Free Backscatter Removal And Smooth Histogram For Underwater Image Restoration...331
Cui Zhibo, Rong Songsong, Quan Shuanglu, Zhang Mingming, Zhao Chunyang, Hu Qiao

Research on RBF Neural Network-Based Adaptive PD Control for Rapid and Precise Cooperative
Control of Underwater Dual-Manipulators...337
Mingming Zhang, Zhibo Cui, Songsong Rong, Qingzhe Xiong, Xinyang Zhao, Qiao Hu

UPEDM: Underground Parking Entrance/Exit Detection Method Based on Multi-Source Non-Visual
Sensor Fusion...342
Yongbo Zhuang, Yiyun Guo, Guangxiao Shao, Wennan Chai, Qingdang Li, Yongkang Zhang

Economic Optimal Dispatching of Microgrid Clusters Based on Improved Beluga Whale
Optimization Algorithm...347
Kewen Dong, Xianbo Sun, Haoyu Jin, Pangdi Peng

Leader-follower Joint Optimization of Processing Machines and Overhead Hoist Transfer Based on
Nested Genetic Algorithm...354
Xinyi LUO, Yuemu ZHAQO, Kaibin WANG, Xiaozhen LIAN

Design and Application of Spacecraft Leak Detection Control System Based on Domestic PLC...359
Jieqiang Liu, Jiaxin Guo, Xian Zhang, Baoshu Liu, Hongliang Chen, Kai Zhang

Spatiotemporal Consistency/Anchor in Urban Remote Sensing for UAV-based Logistics using Multi-
Temporal Imaging...365
Chengyou Yong, Cheng Yuan, Hanyu Zhan, Jizhou Lai, Pin Lyu, Qieqie Zhang

A Visual-Loss Reconstruction and Re-Initialization SLAM Algorithm Fusing IMU and Wheel
Encoder Data...370
Yujia Chen, Zican Liu, Wenlu Qi, Yaochi Zhao, Zhuhua Hu

Multi-Scale Attention and Adaptive Loss for Blood Cell Detection...379
Chenyu Wang, Jing Tang, Longjun Wu, Yuhan Xie

A Foreign Object Detection Method for Coal Mine Conveyor Belt Based on Improved YOLO11...385
Jiao Bao, Longjun Wu, Mi Peng, Xinping Zhao

Foreign Object Detection on Transmission Lines with Improved YOLOv11...391
Lin Chen, Xu [i, Jiagi Li, Xian Zhang

Multimodal Data Differential Privacy Algorithm and Al Security Verification...396
Shuguang Li, Jingchao Zheng, Ang Gao

Research on Ultra-Wideband-Fused Optical Flow Algorithm for Indoor UAV Positioning...400
Jie Xu, Chang Ge, Lina Li, Wenyong Mao

Dual-Buffer and Attraction-Guided Deep Q-Network for Efficient Robot Path Planning...406
Ruihan Wang

Development of Intelligent Tool Discharge Gap Displacement Compensation System for Electric
Discharge Assisted Milling...412
Wanbao Wang, Shuaishuai Zhang, Jumeng Xu, Jiajun Wu, Leyi Tian, Changping Li

A Novel Positioning Error Compensation Method of Collaborative Robot Based on ISBOA-DBN
Algorithm...422
Zheda Zhang, Tianle Ke, Zongru Lv,Chushan Gao, Zeyan Wang, Fei Xie

SAM-based Unrectified Binocular Disparity Estimation...428
Pan Zhou, Liangping Tu, Xu Wang, Guowen Kuang, Panpan Yuan

Integrated Design of Mechanical-electrical-thermal for Portable and Broadband Satellite Station...434
Zhongwen An, Yang Yu, Wenlin Pang

An Airborne based Electricity Verification System for Transmission Lines under Contactless
Conditions...439
Zhike Wen, Bo Zhang, Jing Fu, Xiaobin Sun, Houxuan Liu, Yi Chen

A robust and high-accuracy circular object reconstruction method based on Multi-camera...444
Fangyuan Wang, Jibin Zhao



Study on Robotic Arm Operation for the Panel of Simulated Aircraft Cockpit Based on Two-Stage
Visual Localization...450
Jibao Dai, Chao Li, Maosong Ma, Kai Liu

Research on Adaptive Admittance Control Algorithm for Robotic Button Pressing in Cockpit
Environment...458
Zilong Song, Chao Li, Maosong Ma, Kai Liu, Jibao Dai, Hao Tang

A Distortion-Aware Convolutional Neural Network for Head Pose Estimation in Fisheye Image...465
Ning Zhang, Haoran Huang, Dong Zhang, Dah-Jye Lee

Experimental System for Full-Lifecycle Performance Evaluation of Elevator Brakes...470
Tian Xie, Songtao Hu, Peng Zhang, Xi Shi

Construction of Digital Twin Model for Train Bogies and Simulation Analysis of Fault Models...475
Bin Zhang, Xiaofei Yang, Kai Zhang, Guofu Ding, Qing Zheng

Characterisation of Multilayer PVC Gel Actuator for Resting Tremor...481
Hainan Yao, Xia Zhang, Hanli Wang, Yi Li

Spiral Bionic Soft Robot: A Novel Bionic Grasping System Based on Logarithmic Spiral Structure
and Adaptive Control...486
Senyi Zhu, Yicheng Lin, Zhijie Shan, Yuru Hong, Zheda Zhang, Fei Xie

A novel Motion-based Image Deblurring Algorithm Based on GS- DeblurGAN for Power Grid
Inspection Robot...491
Yijin Huang, Zheda Zhang, Zeyan Wang, Chushan Gao, Fei Xie, Yuanyuan Huang

A Lightweight Detection Algorithm Based on Multi-Feature Fusion for Remote Sensing Photovoltaic
Images...496
Qinyuan Chen, Ran Yang, Ziqi Xi, Zhengya Zhou, Junhao Wu, Baoping Ma

Between-Satellite Single Difference-Based Tightly Coupled GPS/BDS/INS Integration with Fault
Detection and Exclusion Strategy...501
Hanwen Yuan, Rui Xu, Zhougqing Yu, Zhi Xiong, Zhong Lyu

Data-Driven Model-Free Adaptive Control for Wastewater Treatment Using Dynamic Multi-
Objective Optimization...507
Peisen Ma, Fei Li

Mechanical Design and Mathematical Derivation of A Quad-Chamber Valveless Rotary Blood
Pump...513
Mengtang Li, Haoshen Xu

End-to-End Recognition of UAV Targets and Scenes from Motion-Blurred Imagery via Neural
Network Approach...520
Hongyang Wei, Hanyu Zhan, Haoxin Tian, Yebei Wen, Qieqie Zhangzhang, Jizhou Lai

A Data Fusion Method based on Multi-scale Segmented Reconstruction for Time Series Data
Classification...525
Dongliang Yuan, Zhen Sun, Guangxiao Shao, Qingdang Li, Yongkang Zhang, Yiyun Guo

Joint Spatial-Channel Attention Refinement in Lightweight Networks for Real-Time Robust Feature
Matching...531
Haoxin Tian, Hanyu Zhan, Haobo Tian, Qieqie Zhang, Lejun Chen, Jizhou Lai

Production and Operation Optimization of Hydrocracking Process based on Dual Mutation
Evolution Algorithm...536
Shuibing Ma, Ling Li, Hao Tang, Shu Liu, Meidi Sun

Design and Evaluation of a Bionic Interlocking Adhesive Gripper for Versatile Object Grasping...540
Liuwei Wang, Chenlu Xue, Yi Song, Zhouyi Wang

A Novel Laser/Inertial Odometry Method Based on Error-State Iterative Kalman Filtering...546
Zhengya Zhou, Jun Dai, Jiawei Chen, Yunjie Hu, Fei Xie, Junhao Wu

Modeling and Analysis of the Roll-to-roll Tension Isolation based on the Dual Electronic Axis...551
Bangchao LIU, Wei CHEN, Zhouping YIN

Time-optimal Six-degree-of-freedom Manipulator Trajectory Optimization based on APSO
Algorithm...556
Sigi Zhao, Kai Wang, Dongshan Du, Jiawen Tang, Chengdong Yuan



Ultra-High Voltage AC Substations Safety Evaluation Methods Based On Knowledge Graphs And
Semantic Vectors...565
Ruiming Fan, Qingwei Wang, Pei Zhang, Yanjuan Wu, Jinhui Feng

SFPN: Lightweight Single Image Super-Resolution based on Step-by-step Feature Purification
Network...571
Yaoman Huang, Fudi Yi, Tao Liu, Fenglong Li, Junyu Lin, Zhengda Li, Hengshuo Liu, Zhihao Wang,
Dianlin Xie, Zhujie Huan, Xiaolin Huang, He Jiang

A Mobile Robot Tracking Control Method based on Admittance Second Order Nonlinear Active
Disturbance Rejection...577
Zhigang Zhang, Guanrui Shao, Jing Li, Zhang Yuan, Xiaoxia Yu

Attachment-Detachment Trajectory Planning and Experimental Validation for a Gecko Inspired
Robot Climbing on Vertical Surfaces...589
Weijia Zong, Zhouyi Wang, Wenkai Cheng, Zhendong Dai

A Reinforcement Learning-Based Method for Equilibrium Strategy Solving in Multi-Agent Games...595
Minghao Chen, Linlin Zhang, Xiaohui Zhang, Jie Zhang

CopyR-3DGS: Protecting the Copyright of 3D Gaussian Splatting Models...600
Jia Liu, Lifeng Chen, Jinfeng Li, Yan Ke

A Low- Consumption Security Authentication Protocol for UAVs based on Embedded Message
Authentication Code...605
Rong Wei, Yan Ke, Jia Liu, Wenchao Liu, Siyuan Huang

Trust Evolution and Cooperation Stability Analysis in Multi-Agent Games...611
Xiaohui Zhang, Minghao Chen, Lihai Wang, Jie Zhang

Research on Online Identification and Compensation Methods for Uneven Damping in
Hemispherical Resonator Gyroscopes...616
Lishan Yuan, Zhennan Wei, Guoxing Yi, Qingshuang Zeng

Multi-source Separation by Combining Single-source Time—frequency Points Detection and
Generalized Orthogonal Matching Pursuit...621
Zichen Zhao

Optimization of the Model Predictive Control Set for Permanent Magnet Synchronous Motor Based
on Three-Level Inverter...627
Fanshu Meng

PSO-Optimized Path Planning and Tracking for Unmanned Moose Test Applications...632
Yinghong Yu, Yuan Yuan, Jun Tang, Bo Zou, Shouyang Liu

Adaptive Fault-Tolerant Load Frequency Control for Multi-Area Power Systems...637
Dong-Jian Bo, Jia-Ning Liu, Hua-Ran Su, Zi-Cong [in, Zi-Peng Wang

Fuzzy Boundary Security Control for Nonlinear Parabolic PDE Systems and Its Application to
Lithium-ion Batteries...643
Jing-Zhuo Wang, Ming-Chang Zhang, Hua-Ran Su, Si-Qi Fan, Nuo Cheng, Zi-Peng Wang

A Data-Driven Based Parameters Prediction Strategy for Robot Docking Application...649
Chenhua Kong, Kang Yang, Tianyi Zhang, Jinyuan Wei

Bearing Fault Diagnosis with Data-Driven Gaussian T1 Fuzzy Rules on CNN Embedding Space...654
Wenjie Luo, Jun Li

Predefined time consensus of leader-follower multi-agent systems under reward mechanism...660
Hechen Shang, Hui Zhao, Qingfang Meng, Lixiang Li

Non-Singular Terminal Sliding Mode Tracking Control Technology of Piezo-positioning Stages...665
ZuHai Shi, HaoTian Liu, ShiYu Duan, GuiLin Zhang

Improved Sliding Mode Control for Fast Steering Mirror Based on Hysteresis Compensation and
Sliding Mode Observer...670
Jing Zhang, Shixiong Li, Guilin Zhang, Gang Jing

Formation Fault-Tolerant Control for Multi-UGVs Based on Velocity-Adaptive Potential Field...675
Wendong Gai, Xiaochun Yu, Xichao Fu, Gang Jing, Jing Zhang



Intelligent Verification of Refueling Control System Logic Programs Based on Digital Twin and
Large Language Models...681
Yuan Zhang, Shengguo Dong, Yankun Li, Chao Si, Ning Lv

Koopman Predictive Control of Series-Parallel Line-Interactive UPS Under Parameter Uncertainties
for Power Quality Improvement...689
Shana Zhu, Qing Wang, Yi Lu, Guilin Wang, Qingrong Zheng, Jianli Zhao, Ziteng Liu, Zhuofan Tang

Intelligent Cleaning Robot Based on STM32...695
Fengyi Li, Hongmin Wei, Qinghao Li, Aihong Lu, Huawen Zhang

Obstacle Detection Algorithm Based On Improved YOLOv5n...700
Huaozhe Jiang, Yue'e Zhou, Yangbo Cai, Wuzhijing Yuan, Hanwen Kang, Wenze Du

Cooperative Dubins-Based Task Planning for Multiple UAVs in Complex Obstacle Environments...705
Huizhong Liu, Yankun Wang, Mingxue Tang, Dong Zhu, Weiran Yao

Characterization of PID Control Based Pneumatic Brake by Wire...712
Boyu Li, Guangfei Xu

Design of a Panoramic Vision System for Fire Reconnaissance Robot Based on 5G Network...716
Yu Zhang, Xiuli Huang, Qinghai Zhang

Design and construction of a micro soft colonoscope robot...721
Yuhang Yang, Xinyu Ouyang, Chen Li





