2025 9th International Conference

on Robotics and Automation
Sciences (ICRAS 2025)

Osaka, Japan
27-29 June 2025

I E E E IEEE Catalog Number: CFP25L72-POD
° ISBN: 979-8-3503-9250-0



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: CFP25L72-POD
ISBN (Print-On-Demand): 979-8-3503-9250-0
ISBN (Online): 979-8-3503-9249-4
ISSN: 2694-3514

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

com

proceedings



2025 9th International Conference on Robotics
and Automation Sciences

(ICRAS 2025)

Table of Contents

PLEEACE. ..o et e e ettt e e e e e e e et e et e e e eee e e et e e e e e e e e e —————————aaeaeaeaaaaans viil

CoNTEreNCe COMMUEEEES ............oooeeiiiiiiieeeeeeeee ettt e e e e eeeeeeeeeeeeeeettaaeaaaaaaeaeaaesssseeeeeeessessssaanaas 1X

«* Mobile Robot Motion Control and Kinematic Analysis

A Novel Analytical Framework for Kinematic Modeling of Manipulators with Experimental Validation....................... 1
Ehsan Maani Miandoab, Reza Alirezaee, Saeed Mozaffari, Shahpour Alirezaee

Design and Motion Control Strategy of a Bio-Inspired Jumping Robot for Aerial Rod-Hooking ..........cccccevvevieieiennnne. 6
Reno Pangestu, Yu-Cheng Xu, Chi-Ying Lin

Motion Control of a Guide Dog Robot Adapted to the Intentions of Visually Impaired Individuals and Dynamic
Environmental CONAItIONS .........coouiuiuiiiiiiuiiiiiciicct ettt 12

Yuhui Gao, Bin Zhang

Visual servoing control algorithms for a crop row navigation of a four-wheel steering robot ............cccceeeeiinieenenne. 17

Carlos Avila, Celso De-La-Cruz, Joaquin Gonzalez, Erik Vilcarromero, Miguel Catario

A Novel Registration Method for Scene Reconstruction based on Accurate Robot Position and Forward Kinematics

........................................................................................................................................................................................ 23
René Floth, Christian Hélzer, Michaela Hlatky, Ronald Schmidt-Vollus

High-precision Dynamics Modeling of Robots Integrating Swarm Intelligence Algorithms............ccccocevevencncncnene. 29
Peng Tianchen, Wang Taohan, Han Tianjiao

3D Localization of Tomato Harvesting Points Based on YOLOVS-S€Z.......c.cccceviririririinienenenenenene s 36
Jin Chen, Huanyu Jiang

An LRF-Based Obstacle Avoidance Method for Various RObot SiZes..........cccovevirininininininirnneeeee 41
Yo TAMAGAWA, Yutaka HIROI, Kenzaburo MIYAWAKI, Akinori ITO

Exploration and Navigation in Unknown Environments for Guide Dog RObOLS ..........ccoceiiiiiiiiiiiiiiinieiceeeee 48
Jiahui Chen, Bin Zhang

+* Robotic System Simulation and Function Control

The Development of an Autonomous Salt Field RODOL..........ccuiiciiiiiieiiiciicic et 53

Xinrui Guo, Mengying Li, Pei Chi, David Navarro-Alarcon

il



Data-Driven Model for State of Charge Estimation of Lithium-ion Battery Pack in Autonomous Mobile Robots ....... 61
Shih-Hsien Hsu, Min-Chieh Lin, Kai-Yan Teng

Simulation-based Robot Skill Learning System using PPO and Cauchy-Distribution-based Reward Design............... 68
Shun ZHANG, Kaifeng JIAN, Zejun SUN

An Educational Tool for PID Control: Evaluating a Robot Movement in Simulation and Reality...............cccocvenvennenne. 75
Yuwarat Srisupawong, Chanudon Chueapram, Kanyuma Kamata, Noritsugu Kamata

Static Analysis and Design of Tendon-driven Universal Joints for Robot Manipulators ..........c.cceceevevevininenenenennnn. 82
Mitsuhiro Yamano, Koki Shimojo, Rai Suzuki

Exploring edge inference feasibility of small scale deep learning models for robotic manipulation ...............cceeneene. 88
Rishik R. Tiwari, Daniel T. H. Lai

Development of a Terrain Adaptive Quadruped-Wheeled RobDOt...........ccoocviiiiiiciiiiiieeceee e 94
Alen Gigi Joseph, Sreevidya P Menon

o,

< Intelligent Robot Design and Machine Vision

Advanced Lunar Robots Security by Using Blockchain Governance Game..............coccoeeerieirnienieenieneeseeie e 100
Song-Kyoo Kim
Target Recognition and Tracking with a Rat Robot-Borne Camera SyStem............ccceeverienieiinieniniieneeceeesieeeen 107

Haobo Xie, Haoze Xu, Kedi Xu, Chaonan Yu, Wei Yang, Canjun Yang

Investigating Symbiosis in Robotic Ecosystems: A Case Study for Multi-Robot Reinforcement Learning Reward

Xuezhi Niu, Didem Giirdiir Broo

TinyML-Empowered Climbing Robots for Real-time Structural Defect Detection: Case Studies on Bolt and Tile
IIISPECTION ..ivieiieiiieiieie et ettt et et e et e bt este e st esbeesbe st esseessasseassesseesseasbessaasseessesseassa et s asseessasseasseassassaessenssenseassensaensensen 118

Tzu-Hsuan Lin

Research on elimination of mutual inductance of multi-dimensional transmitting coils for capsule robots................. 123

Ding Han, Renging Wen, Shuai Kuang, Guozheng Yan

Autonomous Scanning and Motion-Aware Segmentation for Robotic Thyroid Reconstruction............ccccceeceerveeennnen. 127

Fan Xu, Hechen Wang, Hongyuan Zhang, Mingyang Zhao, Tao Yao, Hongbin Liu, Gaofeng Meng

SeReVi: A Self-Reconfigurable Vision Module for Mobile RODOLS .........ccccovieiiiieniiiieiieicceeiceieeeeie e 134
Dhruvin Doshi, Malte Springer, Daniel Schuetz, Annika Raatz

% Multi-agent System Collaborative Tasks and Control Technology

Human Interaction Reinforcement Learning with Disturbance for Muti-agent Systems Consensus Control .............. 140

Luning Yang, Jiang Zhao, Pei Chi, Yingxun Wang

Validation of Personalized Control Algorithms for Intelligent Vehicles Based on Hardware-in-the-Loop Testing ..... 146
Yunxiao Shen, Lifeng Xi, Chaochun Lian

Aggressive Perching of Quadrotor Using Incremental Nonlinear Dynamic Inversion Control ............ccoccoeoenienennen. 153

Jiesong Yang, Xiaomei Cheng, Bo Shao, Yingxun Wang, Xiangjie Luo

iv



Neural ODE Network-based Dynamic Object Trajectory PrediCtion..........c.vccveeieriiiieniieieeieeeie e seeese e 160
Dan Xiong, Yekang Lu, Wei Han, Zhijie Jiang, Xing Wang, Yiyong Huang, Taibo Li

LiDAR Based Real Time Fast Object Detection and Tracking on UAV Using VOXEINEt ........cccccevererenenenenenennens 167
Sanju Kumar NT, Chandra Has Singh, P Rajalakshmi

Adaptive Distributed Label-Free Fencing Control of Disturbed Second-Order Multi-Agent Systems for a Freely Moving

Song Jiang, Jiang Zhao, Pei Chi, Yingxun Wang

« Unmanned Perception Systems and Control Algorithms

Optimized Real-Time Path Planning and Obstacle Avoidance for Dynamic Objects Using a Velocity-Based Approach

Sanju Kumar NT, P Rajalakshami

Research on Path Planning Technology for Unmanned Aerial Vehicles by Integrating Chaotic Bat Algorithm with
Artificial Potential Field ALGOTITRIM ........cc.iiiiiiiii ettt ettt et e e e et e teenaesaeebeeneesseenseenean 184

Hengyi Huang, Sanli Fu

A-Rol: Adaptive Region of Interest to Enhance Obstacle Awareness for Autonomous Driving...........ccceeeeervereennennen 190
C.A. Rakshith Ram, Abhishek Thakur, P. Rajalakshmi

Refraction Correction Algorithm for Visual SLAM Based on RGB-D Camera...........coceoeverineneneneneneneneneneneene 196
Xianshuai Sun, Yuming Zhao, Yabiao Wang, Zhigang Li, Zhen He, Xiaohui Wang

Enhancing Generalization of Car-Following Models via Domain-Incremental Learning............ccocceeevevenenenenennene 203
Abhilash S, P. Rajalakshmi

Enhancing Motivational Driver Model using Model Predictive Control for Autonomous Decision-making .............. 208
Niayesh Zamani, Saeed Mozaffari, Shahpour Alirezaee, Bruce Minaker

« Intelligent Robots Driven by Artificial Intelligence and Human-computer Interaction

Towards Autonomous Collaborative Robot Assistance in Stationary Tooling Tasks: Lessons Learned from Empirical
Evaluations 10 VR ....ooiiiiiiiii ettt ettt ettt ettt ettt ettt na et nae 212

Srikanth Nouduri, Krittapas Boonpasart, Alexander Mertens, Verena Nitsch

Anomaly Detection in Solar PV Plants Using Drone Technology and Al for Proactive Maintenance...............c..c..... 219

Ashok Kumar Patil, K Prajwal, Lalataaksh S, L S S Praneeth Kumar Reddy, Mahesh K Malempati, Prasad B.
Honnavalli

Human-Robot Interaction with Everyday Robots: A TAXONOMY .......cccuiruieiiiiieiiieieeiieie ettt 225
Dominik Beyer, Viatka Tolj, Marc Schroth, Wilhelm Stork

Intelligent Dietary Nutritional Analysis Robot Perception System Based on Al Stereo Vision ...........ccceveverererennene 236
Sheng-Hsien Hsieh, Cheng-En Wu, Li-Hsuan Wu, Ho-Feng Peng, Yu-Ju Chen, Rung-Bin Lin, Ming-Yi Lin

HOVER-BVI: Handover Vision-Language Embodied Robot System for BVI Users.........cccecvvieviiiiiienieieneeeee. 241

Narasimha Bonda, Qin Chenxin, Yukiko Iwasaki, Hiroyasu Iwata



Autonomy Uprising: How Civilians, First Responders, and Robots Are Redefining the Future of Search-and-Rescue
2N 2 TSRS 246

Filippo Sanfilippo, Syed Kumayl Raza Moosavi, Muhammad Hamza Zafar

Interactive Companion Robot and AR-Assisted Learning System for Innovative Children’s Education..................... 254

Li-Chen Wang, Ming-Yi Lin, Yu-Hsuan Lee, Meng-Chun Chen, Chung-Yueh Chuang, Chi-Fan Liu, Sheng-Hsien
Hsieh

A Late Collaborative Perception Framework for 3D Multi-Object and Multi-Source Association and Fusion........... 259

Maryem Fadili, Mohamed Anis Ghaoui, Louis Lecrosnier, Steve Pechberti, Redouane Khemmar

Human-Machine Interfaces A Dual Perspective on Innovation and CompleXity ..........c.cccerieviieiierieerienienieecreneerienenas 267
Sheila Marie M. Matias

7

< Path Planning and Control of Unmanned Autonomous Systems

Flight Control of Tiltrotor UAVs: PSO-Optimized Neural Network Aerodynamic Modeling with ESO-Based
DiSturbance COMPENSALION .........eeruieieitietieeieeteesteete st ete et eeteeeesseeteestesseensesseeseassesseanseensaaseenseessanseansesseanseensasseensesnean 273

Xiaomei Cheng, Jiesong Yang, Bo Shao, Yingxun Wang
From O(n) to O(1): A Novel Learning-based Approach for Path Planning............ccceoeverinienineninineeeerenesenne 279
Yuanhang Zhang, Jundong Liu

A Novel AGV Path Planning Algorithm for Large-Scale FACtOTIes .........ccccerieriieiiiriiiieieceee e 287
Hui-Lin Cho, Shao-Chien Lu, Chen-Chen Yeh, Ching-Yuan Chang, Yu-Cheng Lin

Underwater Backscatter Array with Phase Compensation for AUV Localization...........cceeevverierierenienenenenenieseneens 294
Yurui Zhang, Canjun Yang, Zilin Xing, Zhiyong Duan
Fuzzy Q-Learning with Fuzzified Bellman Equation for Unmanned Ground Vehicle Navigation ............cccceceveruennene 300

Mohsen Jalaeian Farimani, Davoud Nikkhouy, Mahshad Rastegarmoghaddam, Shima Samadzadeh, Saeed Mozaffari,
Shahpour Alirezaee

Research on the Low-power Consumption Strategies for UUV Based on Buoyancy Regulation System................... 305
Xinyu Fei, Xiaoya Qin, Shipang Qian, Lu Wang, Qingyuan Mao, Yanhu Chen, Canjun Yang

R/

< Advanced Signal Analysis and Sensor Application Technology

Composite Adaptive Control of Nonlinear Systems With Periodic Disturbances ............ccocooeenieiiniininninieniiienes 312
Chen-Chun Ming, Guan-Ting Wu, Jeng-Tze Huang

Super-Ellipse Control Barrier Functions for Enhanced Obstacle Avoidance in Complex Multi-Agent Environments

...................................................................................................................................................................................... 317
Wenbin Liu, Shucheng Jia, Mikhail Svinin

Modeling of Sleep-Onset Contact Pressure Interaction for Childcare Support SyStems..........coveveerververeenierenererennens 322
Yangfan Li, Bin Zhang, Honggang Shen, Noriko Aso, Maiko Kobayashi, Asato Morita

Optimized Memory Reliability Solutions for AI-Driven Automation SyStemS..........ccceevererierierieeierieeieseesieeieseeens 327
Rung-Bin Lin, Wei-Kuan Chiang, Chin-Hung Wang, Po-Yu Chuang, Che-Chi Li, Chen-Pei Hsu, Ming-Yi Lin

State feedback regulation of ODE-parabolic cascade systems via neural Operators...........cceceverveecvereerieeriervesrencneneeens 332

Yuchen Jiang, Junmin Wang

vi



o,

< Novel Electromechanical Control System Design and Control Model

Design of PID Anti-windup System Based on QF T .........ccooiiiiiiiiiiiiecieie ettt ettt eer et besee b esbessaesseenees 337
Xiaogin Mo, Zhengqing LI, Sanli FU, Wenfu SUN

Non-collocated control of coupled strings with different wave speeds and joint anti-damping terms........................ 341

Yining Wang, Junmin Wang

Real-Time Monitoring of Hydraulic Oil Deterioration Using a Hall Effect Sensor under Operational Conditions.....346

Witsarut Sriratana, Pijaya Chartpolrak, Narin Tammarugwattana

Optimization Design of Electronic Fuel Injection System for Automobile Engines...........ccoccoooieiiiiinicininienciienee 351
Wenfu Sun

Autonomous Drone with a Compact and Coaxial Redundant Motor System for Disaster Relief using Spatial Al .....356
Aron Rodrick Lakra

Simulation of Inter-Turn Short-Circuit Detection Algorithm of Electric Vehicle Permanent Magnet Synchronous Motor

Liang-cheng Wang, Wen-fu Sun, Jin-ku Li, Xi-Hong Wang
¢ Machine Vision and Image Processing

Distributed Dynamic Clustering and Self-Organizing Cooperative Control for Heterogeneous UAV Swarms Multi-Target
THACKINE ...vveevietieeteeteie ettt ettt et et e bt et e bt esbeetbesaeesseestesseessesseesseesse s e asseessesseassa et s asseessassaenseassassaessenssenseassensaessensen 367

Yuhan Liu, Jiang Zhao, Pei Chi, Yingxun Wang

Adaptive Multi-Scale Deep Feature Fusion Network for Joint Cardiac Registration and Segmentation..................... 374
Qifeng Zhao, Xuchu Wang

4DRecon: Spatio-Temporal Reconstruction of Multiple Dynamic Objects in LIDAR Streams...........cccoeevvevveerveennn. 379
Rui He, Yihang Li, Yunfan Ren, Huajie Wu, Fangcheng Zhu, Rundong Li, Fu Zhang

A Dual-Branch Network Combining Convolutional Neural Network and Masked Autoencoder for Remote Sensing
SCENE ClASSTIICALION ...ttt ettt ettt et e e s bt e bt eatesb e e bt ebt e beeabesb e e bt eateebeenbeenbesbeenbesbeenbens 387

Fujian Zheng, Hong Huang

Al-Powered Delta Robot System for Real-Time Table Tennis Ball Tracking and Striking.............cccccovevevviecieneeinnen. 394
Vincent De Reu, Hsueh-Chu Hsu, Bing-Yuan Wu, Hsi Tseng, Shuo-Heng Kao, and Hsin-Lin Chiu

Wavelet-Enhanced CNN-Transformer Hybrid Network for Semantic Segmentation of Multi-Scale Geospatial Objects

Xinyao Zhou, Yuxuan Wang, Hong Huang

Sound Source Analysis for a Hearing Assistance RODOL ..........ccciiiiiiiiiiiii ettt 407

Wo Tang, Bin Zhang

< Author Index

vii





