
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

IEEE Catalog Number: 

ISBN: 

CFP250U2-POD 

978-1-6654-5780-4 

2025 4th International Conference 

on Intelligent Mechanical and 

Human-Computer Interaction 

Technology (IHCIT 2025) 

Beijing, China 

22-24 August 2025 
 



 

 

 

 

 

 

 

Copyright © 2025 by the Institute of Electrical and Electronics Engineers, Inc. 

All Rights Reserved 

 

Copyright and Reprint Permissions:  Abstracting is permitted with credit to the source.  

Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private 

use of patrons those articles in this volume that carry a code at the bottom of the first 

page, provided the per-copy fee indicated in the code is paid through Copyright 

Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.   

 

For other copying, reprint or republication permission, write to IEEE Copyrights 

Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ  08854.  All rights 

reserved.   

 

*** This is a print representation of what appears in the IEEE Digital 

Library.  Some format issues inherent in the e-media version may also 

appear in this print version.  
 

 

IEEE Catalog Number:   CFP250U2-POD 

ISBN (Print-On-Demand):  978-1-6654-5780-4 

ISBN (Online):   978-1-6654-5779-8 

 

           

 

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 
 

 

 



Table of Contents 
 

Research on Optimization of Robotic Motion Control Algorithms based on Deep 
Reinforcement Learning 
Ke Yang 

1 

Research and Application of Specular Surface 3D Measurement Method Based on 
Analytical Solutions 
Jiarong Liu, Zhenzhou Wang 

6 

Design and Implementation of a Waterborne Tilt-Body VTOL UAV for Cable Fault 
Detection 
Chao Ma, Yongsheng Zhang, Ming Chen, Chao Pan, Linye Guo 

11 

Design and Control of a Humanoid Elbow Joint System 
Jie Yang, Hongyuan Pan, Hanpu Tang, Yu Liu 

17 

Closed-Loop Control of Cultured Biological Neural Networks via Perturbation-Based 
Training 
Hao Liang, Yin Deng, Shiyang Cao, Zeying Lu, Yarong Lin, Longze Sha, Qi Xu, Lili Gui, Kun 
Xu 

21 

Self-Organizing Navigation System for Drones Based on Multi-Agent Reinforcement 
Learning 
Zipeng Zhao, Xi Chen, Jingtao Qi, Yirun Ruan, Gang Liu 

26 

Adaptive Iterative Learning Based Trajectory Tracking Control of Robotic Arm 
Mengmeng Chen, Zhenxuan Li, Hongfei Li 

37 

Visual SLAM Enhancement in Dynamic Environments via YOLOv11 Feature Filtering 
Tian Zhou, Chunyan Wang 

42 

Path Planning Research for Mine Shotcreting Robots Based on Digital Twin and 
GAIL_PPO Algorithm 
Bo Gao, Guangwei Ji, Fuqiang Yang, Liangsong Huang 

47 

A Hierarchical Adaptive Anti-Slip Control Framework for Precision Trajectory Tracking 
of Mecanum-Wheeled AGVs 
Shengyu Zhou, Zhaoqi Kang, Weichen Li, Xiaoduo Wang 

52 

DLA-MOT: A Deep Layer Aggregation Framework for Robust Multi-Object Tracking in 
UAV Image 
Yan Ding, Minjin Zhao, Yuchen Ling, Zhizhen Rao, Ping Song, Yetao Cen 

60 

Research on Flexible Precision Robotic Hand Grasping Method Based on Improved DDPG 
Xuejiao Wang, Linjie Li 

72 

Research on the Optimization Method of End-Drag Control for Electro-Hydraulic Servo 
Series-Parallel Robots 
Tujun Chen, Feifan Yang, Chao Wang, Zhifeng Qiao 

77 

DRL-Based AGV Navigation: Dynamic Obstacle Avoidance with Multimodal Perception 
Zhaoqi Kang, Shengyu Zhou, Jianning Gong, Guoliang Han 

81 

Autonomous Driving Behavior Decision-Making and Control Command Generation Based 
on Domain Generalization 
Zhaoying Nie, Shuang Li, Chunsheng Liu 
 

90 



Robot Structure Optimization Based on Improved Beluga Whale Optimization 
Jingdong Qu, Jinfei Liu, Hua Huang, Ming Chen, Chaolong Mei, Yifan Zhu 

95 

Monte Carlo-Based Kinematic Modeling and Workspace Visualization Analysis of KUKA 
Robot 
Lina Zhang, Aldrin D. Calderon 

101 

Multi-Agent Collaborative Closed-Loop Planning - Evaluation - Assessment Framework: 
Optimization and Interpretability Evaluation 
Jiajing Li, Li Yang, Zihan Wei, Hang Zhou, Kequan Fang 

107 

The Development and Application of the Total Circumferential Endoscopic Reflective 
Imaging System Based on Continuum Robot Technology 
Bolin Jia, Boxiong Yang, Yucong Zhou, Haoran Zhao, Xinyu Li, Yifan Chen, Zhenghua Li, 
Peichao Xu, Weihang Li 

113 

Digital Twin and Fault Diagnosis of Controllable Pitch Propellers 
Ru Liu, Wei Chen, Huanglong Fu 

117 

Fault Diagnosis of Motor Bearings Based on Multi-dimensional Vibration Feature Fusion 
Jilu Wang, Fei Chen, Binbin Xu, Zege Qu, Mingzhi Zhu, Sheng He, Zeyu Wu, Jian Li 

123 

Research on the application of nonlinear equations in robotic arm systems 
Yichen Wang 

129 

Research on the Design of an Age-Friendly Interface for Blood Sugar Control Software 
Based on Cognitive Load and Genetic Algorithms 
Hao Dong, Mingyu Wang 

134 

From Trigrams to Transformers and AI: Semantic and Multilingual Search 
Pavol Batalik, Milan Marcinco, Jan Turna, Jakub Dubec, Jan Lang 

139 

A Multi-Time and Multi-Perspective Selection Framework for Machine Translation based 
on Large Language Models 
Xiaolei Dong 

144 

Application of Deep Q-Learning in Intelligent Fault Diagnosis of ZPW-2000A Track 
Circuits 
Yongqi Zhang, Yunshui Zheng 

151 

Refining Scene Text Recognition via Multi-Domain Character Distance Perception 
Kaihuang Zhuang, Chaoyong He, Siqi Zhuang, Yuanquan Lu, Linhuang Wu 

155 

Joint Local Minimum Criterion for Improved Artificial Potential Field Method Based on 
Directional Entropy and Synergetic Paradigm 
Yuqing Wang, Xintian Liu, Yanliang Li 

159 

Semi-Supervised Sound Event Detection Based on Multi-Scale Attention 
Xudong Wang, Jing Li 

164 

A Cloud-Edge Collaborative Real-time Obstacle Detection Method Based on Large 
Language Model 
Zihan Wang, Jing Wang, Guoqing Huang, Ran Shen 

169 

Memory Optimization of GRPO Algorithm Based on Sequence Chunking and Parallel 
Processing 
Xijie Huang 

174 

Ensemble Adversarial Training with Knowledge Distillation 
Dengjin Li, Xiaolong Li, Zheng Li, Yanming Guo 

179 



Risk Assessment Model for Fire Protection Water Supply System in Digital Converter 
Stations 
Yanfei Yu, Ye Chen 

185 

Enhancing Small Object Detection with Dynamic Tanh for Pharmaceutical Appearance 
Classification 
Hongkai Niu 

189 

Empowerment through Large Language Models: A Local Knowledge Base for Regulations 
in Public Security 
Lingling Hu 

193 

Emotion-Adaptive User Interfaces for Intelligent Systems 
Amic G. Ho 

198 

Human Preference Embodied in Strokes: Iterative Sketch Guidance for Image Synthesis 
Zhixin Feng, Ge Gao, Qian Yu, Ke Li 

202 

Dual-Mode Electronic Skin Based on Modular Integration 
Haojie Yu, Ping Yu, Hongxi Chen 

206 

Research Progress on Flight Delay Prediction Models Based on Machine Learning 
Zhuojun Zou, Mengxue Hong, Yuanpei Tang, Chunxin Huang 

210 

Aligning Visual and Textual Features: A Dual-Flow Retrieval Framework with Semantic 
Enhancement 
Xiaoyan Zhou, Hanxu Hou 

214 

A Design of an Automatic Obstacle Avoidance Trolley 
Chunxian Chen, Yajuan Zhang, Yujuan Liu 

219 

Drone Time Synchronization and Communication: A Dual-Module Based on ESP8266 and 
HC-12 
Sen Chen 

224 

EFSD-YOLO: Fire and Smoke Detection Based on Enhanced YOLOv11 
Yanhong Zhou, Xinjing Song, Ximeng Luo, Yuqi Gong 

229 

Design and Implementation of LiDAR EOL Calibration Simulation System with Noise 
Interference Analysis 
Binpeng Liu 

234 

Author Index 239 
 




