
2026 International Conference on
Robot Perception and Intelligent
Control (RPIC 2026)

Tokyo, Japan
27-29 March 2026

IEEE Catalog Number: CFP265AT-POD
ISBN: 979-8-3315-5546-7



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: CFP265AT-POD

ISBN (Print-On-Demand): 979-8-3315-5546-7

ISBN (Online): 979-8-3315-5545-0

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

Integrating Haptic Vest to the Virtual Reality .............................................................................................................. 1
Gillian Culberson, Xiaoli Zhang, Qiaojie Zheng

Model-Free Adaptive Secure Containment Control for Nonlinear Multiagent Systems .............................................. 6
Wanning Wang, Qian Wang, Ding Han, Yixuan Xue, Hexiang Zheng

Comparative Analysis of 2D Visual Localization Precision in Deep Learning Models for Robotic
Pick-and-Place System ................................................................................................................................................ 11

Kronwut Chotipanus, Phuwanat Phueakthong, Nattawat Pinrath

Early-Stage Fire Recognition and Localization Based on YOLOv8 and Binocular Vision Fusion ........................... 17
Yifan Gan, Linsen Xiong, Weiming Xu, Shengli Chu, Jianfeng Li, Wenpei Zheng, Dantong Zhu
Ruisheng Yong

Deep Learning-Based Perception and Recognition Framework for Autonomous Robots ......................................... 24
Jiadong Zhang, Wei Wang

Research on the Method of Material Grasping Localization for Kitchen Service Robots .......................................... 28
Xintong Mu, Jiali Chen, Zheng Liu, Hao Liu

Fault Detection of UUV Structures Based on EEMD Feature Decomposition and K-Medoids Clustering
Algorithm .................................................................................................................................................................... 33

Bowen Li, Kunlong Hong, Jianzhong Tang, Yong Nie

Rescue Target Recognition Method Based on Feature Similarity Matching .............................................................. 38
Rui Tan, Kunlong Hong, Jianzhong Tang, Bowen Li

System Design of Point-Wise Aggregation System for Multi-LiDAR Sensor Network ............................................ 44
Yuta Fukiya, Kuon Akiyama, Ryoichi Shinkuma

Analysis of Object Tracking for LiDAR Data with Point-wise Time Information .................................................... 48
Kohei Okuno, Haruma Shiraishi, Kuon Akiyama, Ryoichi Shinkuma

Underwater Object Tracking Method Based on Acousto - Optic Multi - Sensor Fusion ........................................... 52
Ning He, Jiaguang Wei, Xiaowei Feng, Xiaofei Wang, Wenxuan He, Shanzhi Xu

Monocular Vision-Based Stockpile Localization in Waste Bunkers .......................................................................... 58
Haipeng Wang, Qili Chen, Wenbai Chen

A Pose Estimation Algorithm Based on Improved PVN3D Grasp-Oriented Task for Robotic Hand ....................... 63
Rui Li, Mingyang Cui, Zhonghao Li

MGA-UNet: A Lightweight Visual Segmentation Network for Industrial Multi-Scale Workpieces ........................ 68
Jiajing Cheng, Shuangshuang Wu, Wenbai Chen, Lincheng Feng

3D Vision-Based Weld Extraction for Sphere-Cylinder Junctions: A Geometric Prior Approach ............................ 72
Weijie Cheng, Xincheng Tian

HOLO-Track: Scale-Adaptive Geometric Association with Redundant Initialization Suppression for
Multi-Object Tracking ................................................................................................................................................ 76

Shengyi Xu, Jian Wang



Vision-Based Crack Extraction and Robot Trajectory Generation for Automated Sealing Application ................... 80
Ruotong Hu, Xincheng Tian

A Lightweight Facial Expression Recognition Method with Dual Attention Mechanisms ....................................... 84
Shuai Ma, Hong Zhu

An Improved YOLOv8n-Based Algorithm for Detecting Surface Welding Parts of Small Balancing
Beams of Quay Crane ................................................................................................................................................. 89

Ruiqi Su, Chuancun Wang, Long Liu

Noise-Resilient Federated Contrastive Learning for NSCLC Diagnosis: A Dual-Tier Framework with
Confidence-Aware Aggregation ................................................................................................................................. 95

Jyun Jie Chuang, Tse Hsien Lu, Yue Chang, Fucai Xie

Role-Structured Reinforcement Learning for Heterogeneous Airship-Guided UAV Pursuit Tracking ................... 101
Kejie Yang, Yuting Zhou, Ming Zhu, Yifei Zhang

Lightweight Infrared Small Target Detection with Wavelet-Based Frequency Decomposition and
Spatial-Aware Attention ........................................................................................................................................... 106

Zhan Jin, Haonan Chen

A Comparative Study of PPO and SAC for End-to-End Visual Peg-in-Hole Insertion ........................................... 113
Haobo Zhou, Weichang Wang, Yuping Cai

ODC-Explorer: A Structure-Aware Multi-UAV Collaborative Exploration Framework with
High-Quality Viewpoint Selection ............................................................................................................................ 118

Xinxin Zheng, Hai Lin, Xinsong Yang

Actor-Critic Based Reinforcement Learning For Continuous Control In Autonomous Robot Navigation ............. 125
Do Yun Kim

Broad Learning Control for Uncertain Strictfeedback Systems with Asymmetric Full-State Constraints .............. 132
Youzhi Dong, Donghao Zhang, Linghuan Kong, Wei He

Design and Analysis of a Jellyfish-Inspired Robot for Water Eutrophication Remediation .................................... 138
Chaoguang Zhang, Yong Chen

Research on Initial Peak Suppression of LADRC Based on ANFIS-ESO ............................................................... 144
Xihanga Xu, Chunxi Wang, Zhe Wang, Xu Ma, Longjian Ju, Shengquan Tang

Development and Design of an Intelligent Anti-slip Robot for Freight Trains: Structure Design ........................... 149
Souliya Phetsaphangthong, Liguo Shuai, Guo Zhang

Cooperative Optimization Method for Intersection Signals Based on Transformer-BEV Representation
and QMIX Value Decomposition Reinforcement Learning ..................................................................................... 158

Shun Li

Collaborative Manufacturability Assessment and Autonomous Control for Intelligent Milling Lines Via
Knowledge-Data Fusion ........................................................................................................................................... 162

Qinghua Liu, Xiaomeng Tong, Maolin Cai, Xiaohui Gao, Zirui Li

Vibration Analysis of a High-altitude Cable Deicing Robot .................................................................................... 170
Zhiyi Peng



The GAN-BiRRT* Motion Planning Method for the Filter Pool Cleaning Robot ................................................... 174
Junshi Wang, Yuanxun Fan

Dynamic Collaborative Scheduling Optimization of Multi-Robot Based on PPO in Air-Ground
Collaboration Scenes ................................................................................................................................................. 182

Zihui Peng, Jintao Zhu, Lingzhi Li, Xincheng Liu, Hailong Jiang, Jifei Li

Design of Robotic Arm Control System Based on Fuzzy PID Algorithm ............................................................... 189
Tianyu Wu

Research on Automatic Assembly Method for Multihole Shaft Fitting Using Mirror-Imaging-Based
Pose Recognition and Robot Visual Servoing .......................................................................................................... 195

Chengjia Weng, Xutang Zhang, Xianglin Bai, Tiangong Jin

Perception-Driven Continuous Motion Mode Scheduling for Cross-Domain Robots in Land-Water
Transition Regions .................................................................................................................................................... 209

Shuang Liu, Xiaoqing Li

Wind-Aware Smooth Path Planning for UAVs in Urban Environments Based on Improved A*
Algorithm .................................................................................................................................................................. 218

Xing Liu, Juanjuan Gao, Shengxuan Shang, Mohan Qin, Zhongyi Lin, Qichen Tan

Design and Analysis of an Actively Swinging Variable-Diameter Wheel-Leg Robot for ComplexTerrain
Locomotion ............................................................................................................................................................... 222

Haoran Zheng, Bin Lü, Yufeng Liang

Mechanism and Circuit Design of Intelligent Explosive Disposal Robot ................................................................ 227
Bailong Li, Dan Zhou, Qian Xu

Dynamic Path Planning Based on LSTM Residual Fusion Prediction and Improved Swarm Intelligence
Algorithms ................................................................................................................................................................ 232

Yutang Han

Obstacle Avoidance Path Planning for AGV via Integration of Optimized A* and Adaptive MPC ....................... 236
Zihan Li, Jianfeng Yang, Shun Zhou, Rong Qian

Modeling and Optimization of a Multi-Mode Soft Crawling Robot Based on Giant Electrorheological
Valves for Environmental Adaptability .................................................................................................................... 242

Tiantian Huang, Denan Xu, Cong Li, Yinuo Chen, Hengpeng Xie

Motion Planning Methods for a Mobile Manipulator in Underground Coal Mine Auxiliary Operations ................ 254
Ziyan Ma, Dejian Liu, Jie Zhou




