2025 7th International Conference
on Control and Robotics

(ICCR 2025)

Kyoto, Japan
4-6 December 2025

.O I E E E IEEE Catalog Number: CFP25R30-POD
° ISBN: 979-8-3315-5877-2



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: CFP25R30-POD
ISBN (Print-On-Demand): 979-8-3315-5877-2
ISBN (Online): 979-8-3315-5876-5

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 7th International Conference on Control and
Robotics

ICCR 2025

Table of Contents

PIEEACE ...ttt ettt e e e e e e e e e e e e e e e e e e e e ——a ittt te et e eeaaeaaee et e e e e e e e aanaaaaaaaes vii

ConFErence COMIMITEES. .............ccvuviiiiiieiiiiiee ettt eeeee e e ee et e e e e e e e et e e e eesaaeeeessesssaaeeeeseansraeeeesssnnaseeeeesanraeeeeas viil

> Robot Multimodal Motion Control and Dynamic Task Allocation

Spline-Based Trajectory Planning for Flat Systems Using Potential Fields and Metaheuristic Optimization ................. 1
Julia Belinskaya, Mingkang Ni

GROOT: GPT-based HUmMan-RODOT INTEITACE........cc.eouruirmeuirriiriiieiinieiinieietrteitsieteteeee ettt nenes 7
Shobhit Maniar, Gilbert Tang, Marco Chacin

Coupled vs. Decoupled Motion Planning for Four-Robotic Arm Manipulation in a Shared Workspace: An Empirical

El Ghazi Younes, Subrin Kévin, Mouchére Harold, Cardin Olivier

LLMs’ Hallucination Mitigation Mechanism Used for Task Planning for NAO Humanoid Robot.............ccccevueneneene. 20
Shadi Abpeikar, Matt Garratt, Kathryn Kasmarik, Sreenatha Anavatti

Image-Based Localization and Navigation Using Deep Learning for an Omnidirectional Human Assistive Robot .....28
Genci Capi, Shin-Ichiro Kaneko

Language-Guided Predictive Control: Synthesizing Semantic Safety Constraints for Adaptive Navigation................. 33
Shruti Pandey, Arpita Sinha

An Intuitive Determination of Actual Forward Kinematic Solution of a Parallel Manipulator............c.cccccerveiencenene 39
Abdur Rosyid, Bashar EI-Khasawneh

>  Adaptive Control and Parameter Optimization of Robotic Manipulators

Multi-modal Interactive Control of Robotic Arm based on Offline Large Language Models............cceccereienieciiniennnne 46
Hanxiao Chen

Adaptive PID Control of 2-DOF Robotic Manipulator using Self-Tuning Gain Parameters ............ccccecevereerieneeneeneene. 54
Aparajita Sridharan, Rahul Kumar Sharma, Thiyagarajan Anushalalitha

Design and Analysis of Vehicle-mounted Screen Mechanical Arm Joint Module ..........ccoceeveviininiiiinieneneneieene 59
Jiawei Chen, Xinbo Chen, Yungujian Bai, Liangyin Lu, Wei Wang

DeepONet-Assisted Inverse Kinematics and Branch-Aware Redundancy Resolution for a Five-Bar Spherical Parallel
IMAANIPULALOT ...e.vieiiieiieieeteete ittt ettt et e bt et esteesbestte st esseessesseessesseasseassessaassasssanseassesssesseessessenseassanseassesssasseassensaensenss 67

Yau-Zen Chang, Anh-Son Tran, Chieh-Tsai Wu

il



Comparison of Operability Between Dominant and Non-Dominant Hands in Personal Mobility Operation................ 72

Shuma Nakai, Mitsuki Morimoto, Ryohei Michikawa, Tatsuro Terakawa, Masaharu Komori

Proposal and Validation of a Spinally—Cortically Control Model-based Central Pattern Generator and Muscle Synergy
MOl AUITNE WALKINE .....c.viiiiiiiieiiiecie ettt sttt et e st e e vt e et eesteeesteessseessaessseassseessaessseassaeensaessseessseasseessseenssesnseenssennn 76

Ryota Misu, Tianyi Wang, Hayato Mikami, Keisuke Shima, Takayuki Mukaeda, Koji Shimatani

Analytical Derivation of the Permissible Initial Position Error Region of a Cylindrical Part for Grasping with a Rotary
Chuck-type Three-FIngered Hand ............cooiiiiiiiiiiie ettt ettt st e b e nee 82

Yoshinori Takahashi, Hiroki Dobashi

» Data-Driven Robust Control and Optimization in Modern Complex Systems

Event-Triggered Prescribed Performance Control for Isoline Tracking of Unmanned Surface Vehicle ........................ 88
Yingzhuo Cao, Yao Shi, Qiaogao Huang, Guang Pan

Tube-Based Robust Obstacle Avoidance and Following Control for Vehicle Formations .............cccoeceevercieniecieneeniene 94
Wenxian Wang, Deyuan Meng

Optimal Load Positioning of a Rotary Crane with Slow and Safe Motion Considering Sway Reduction..................... 99

Nur Azizah Amir, Abdallah Farrage, Hideki Takahashi, Shintaro Sasai, Hitoshi Sakurai, Masaki Okubo, Ryosuke
Horio, Naoki Uchiyama

Neuro-Adaptive Direct Inverse-Model-Based Control for Uncertain Nonaffine in the Control Systems with Prescribed
PETTOITIIANCE .. ....eneviieiiiiiet ettt ettt et ettt e a st a et s e bt s et et euesn et et s et e sa st eneneeneaen 104

Christos Viachos, Charalampos P. Bechlioulis
Real-Time BHP Control for MPD: A Hybrid Approach with Reinforcement Learning and Physics-Informed Models

Yang Yang, Zhikun Liu, Xiaohe Li, Yuanjiao Hu
Obstacle Detection System by LiDAR With VR-Based Sonification and Visualization.............cccceeeenieniniiencenennen. 116
Takehiro Tsunoda, Hirohide Demura

Differentiable MPC as a Policy Class: End-to-End Tuning of Weights and Residual Dynamics via Reinforcement
ST 4 V1 OO USRS PT ST UTUSPR 121

Chujian Chen, Honglei An, Shengde Jia, Hongxu Ma, Jiachen Zhang, Jielong Zhang, Xinfan Yin

Improved Nonlinear Disturbance Observer-Based Command-Filtered Backstepping Control of Clamping Force for
Electro-Mechanical BrakKes.............couoiiiiiiiiieeeeese ettt sttt sttt st et s b e b st sttt st sbesbesbesbesbesaens 126

Hanning Zhang, Xiangyang Xu, Kun Yao, Longhui Qiu, Shuhan Wang, Peng Dong

IoT-Based Dehydrator System for Fruits and Vegetables.........c.occveiviiiiiieiieiiiieieciesie ettt ese s eae e s 135
Norvin Aragones, Kenneth Roi Balilihan, Christian Paul Flaminiano, Maribelle Dequilla-Nicerio

Multi-Objective Scheduling of Green Ship Pipe Production Shop with Multi-Cranes Collaboration ......................... 141
Xiao Kong, Yu Zhang, Lijun He, Jingjing Cao

» New Advances in Service Robots and Autonomous Systems in Complex Environments

Collaborative Dual-Arm Robot System for Aircraft Ground Refuelling............ccccovieiiiiiniiniiniiieeeeeeeeee 149
Gilbert Tang, Simrat Singh, Jamie Rice, Boyu Kuang, Stuart Barnes, Karl Jenkins



Prompt Complexity and Plan Stability: Benchmarking On-Device Language Planning for Robots..........c.ccccevennennen. 154

Dennis Lehmann, Roman Laas, Marko Harasic, Adrian Paschke

Enhancing Trust Cues in Companion Robots for Older Adults: A Pet-Like, Friendly and Nostalgia-Driven Kansei

AADPIOACKH ..ttt b et h bt h bt h e bt bt e bt et e sh e e bt et e bt e bt eatesbe et sbtenbeeaees 162
Chorong Park
An AloT-Integrated Robotic System for Smart Mushroom Farming: Automated Injection of Bacillus subtilis.......... 168

Grerkiat Korbuakaew, Kou Yamada, Rattawut Vongvit

> Data-Centric Object Detection and Machine Vision

Synergistic Fusion for Traversability: Combining Footsteps, Semantics, and GEOmetry............cocceeeeereererieneenennenns 174
Yunju Lee, Jiho Chang
3D-AEIR:3D Annotation for Embodied Intelligent RODOLS ..........cccceouiiieriieciirieiicieic et 180

Tengda Yang, Yanjie Liu, Zihan Li

HDFE-net: A Novel Approach for Medical Skeletal Point Cloud Registration............coccvceverenenenieniencnenenencnennens 187
Jing Guo, Wenlin Huang, Yang Zhou, Peng Chen, Zhantian An

Crane Lowering Guidance Using a Attachable Camera Module for Driver Vision Support..........cccccoeceeveeiieriennncnne 195
HyoJae Kang, SunWoo Ahn, InGyu Choi, GeonYeong Go, KunWoo Son, Min-Sung Kang

Object Pose Distribution Estimation for Determining Revolution and Reflection Uncertainty in Point Clouds......... 201
Frederik Hagelskjcer, Dimitrios Arapis, Steffen Madsen, Thorbjorn Mosekjcer Iversen

Efficient Grasp Detection via Knowledge Distillation: A Lightweight Generative Grasping Convolutional Neural
NEtWOTK FIAMEWOTK ........eiuiiiiiiiiiiiiieiiciieete ettt ettt a e bt sa e sa e eb e eaesaesneeaesaeenes 209

Sheng-Kai Chen, Jie-Yu Chao, Po-Lien Wu, Jr-Yu Chang, Po-Chiang Lin

3D Object Detection with ToF-Sensorfusion for Human-Robot Collaboration ..............cccecuevereieriienieecieniieiesieieeenns 214
Thomas M. Wendt, Sinan Stime, Amal Kaithavalappil Ajay

Detection of Drunken Individuals Near Railway Platforms Using Depth Camera ............ccceveeeienienenieneenenienenne, 220
Sandaroo Wijesundara, Chinthaka Premachandra

A Comparative Study of Classification Algorithms for a Recommendation System ............cceceveveninienenieniencnennns 225
Sheila Marie M. Matias, Merlita C. Latip

Multi-electrode suction cup based probe with surgical margin visualization for minimally invasive surgery............. 230
Jing Guo, Feng Xue, Zexuan Lin, Min He, Xiaobing Jiang, Zhuoqi Cheng

> Digital Image Processing Methods and Engineering Applications

3D Denoising Diffusion Video Frame Interpolation (SDVFI) .....occooiiiiiiiiieeee et 238
Chandon Hamel, Mike Busch

360° Camera-LiDAR Spatio-Temporal Calibration by Sensor-wise Object Trajectories Alignment............c.cceeveenee. 243
Shingo Takebayashi, Ahmed Farid, Goytom Gebreyesus, Yuya leiri, Osamu Yoshie

Object Pose Compensation Algorithm via Joint Shape-Texture ALIGNMENt ............ccoevieeiiriereriieriee e 250
Hanyeol Lee, Chan Goork Park



Alternative Voice and Vision-Guided Al Object Recognition for Human-Robot Interaction and Collaboration......... 255
Po-Cheng Hung, Shin-Hung Chang, Zi-Jin Lin
Machine Learning - Based Analysis of Driving Performance and Fatigue - Induced Behavioral Factors................... 260

Passawich Boonnuch, Manida Swangnetr Neubert, Pisit Jarumaneeroj, Kultida Rojviboonchai, Peerapon Vateekul,
Nuksit Noomwongs, Pramual Suteecharuwat

» Robot System Simulation and Functional Control
Joint Space Piecewise Path Smoothing Method for a 6-DOF Parallel RODOL..........cccoeieiiiiiiiiiicieeeeeeeeee, 265
Ruiheng Dong, Haitao Liu, Yunpeng Liu, Hongye Wu

Vision-type Deep Deterministic Policy Gradient for Robotic Manipulation With Applications to ABB Robots......... 272
Realeboga Dikole, Andrew Baloyi, Teboho Sekopa

Experimental Validation of a Controlled Platform for Systematic Error Calibration in Differential Drive Mobile Robots

...................................................................................................................................................................................... 278
Darci Luiz Tomasi Junior, Eduardo Todt

BEAVR: Bimanual, multi-Embodiment, Accessible, Virtual Reality Teleoperation System for Robots...................... 283
Alejandro Posadas-Nava, Alejandro Carrasco, Richard Linares

Intuitive Gesture Control Interface for Swarm of Aerial RODOLS...........ccooiiiinieiiiiiiiieicceeece e 292
Utkarsh Gupta, Gilbert Tang, Phil Webb

Practical Data-Induced Learning Control for Robotic Manipulators with Guaranteed Performance................c.c........ 296

Changxin Lu, Deyuan Meng, Jingyao Zhang

Impedance Control for Assist-as-Needed Asymmetrical Support of the Sit-to-Stand Motion Using a Semi-wearable
RODOTIC LUEE ...ttt ettt h et s a et e st e e bt e bt e ateeh e e bt ee e e bt emteehe e bt embeebeenbeeabesbeenbeeseenbeeneas 301

Micah Jibril Alampay, Ming Jiang, Yukio Takeda

Enhancing Automation in Robotic Coreless Filament Winding through Camera-based Teach-in .......c..cc.ccoceveenenee. 308

Matthias Marquart, Samed Ajdinovi¢, Siddieq Mansour, Friedrich Dorsch, Armin Lechler, Alexander Verl
>  Author Index

vi





