2021 9th RSI International
Conference on Robotics and
Mechatronics (ICRoM 2021)

Tehran, Iran
17 — 19 November 2021

IEEE Catalog Number: CFP21RSI-POD
ISBN: 978-1-6654-2095-2



Copyright © 2021 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: CFP21RSI-POD
ISBN (Print-On-Demand): 978-1-6654-2095-2
ISBN (Online): 978-1-6654-2094-5
ISSN: 2377-679X

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

000



The RSI International Conference on Robotics & Mechatronics

17-19 November 2021
Table of Contents
Designing a Model-Free Reinforcement Learning Controller for a Flexible-Link Manipulator ...........1
Upper and Lower limb interchangeable Exoskeleton-robot for post stroke rehabilitation ..................... 7

Superiority of Nonlinear and Stable MPC in a Differential Mobile Robots: Accuracy and Solving

A Distributed Dual Decomposition Optimization Approach for Coordination of Mobile Networked
Robots with Communication DEIay ..........cccoeieiiriiriiiiiiiiiieiesie ettt st 18

Distributed Control for Nonlinear Multi-Agent Systems Subject to Communication Delays and Cyber-

Attacks: Applied to One-Link Manipulators ..........ccceeieieierienienieieeeeieesie et eeeeeereeeese e seeeseesnensens 24
GVPS: Global Visual Position System for DIOnes ...........ccccveievierieniereeieieieiesieiee e 30
Brain Emotional Learning based Intelligent Controller for a Cable-driven Parallel Robot .................. 37

Classification of Raw Spinal Cord Injury EEG Data Based on the Temporal-Spatial Inception Deep

Convolutional Neural NetWOrk ..........cccccooiiiiiiiiiiiiiiiiiieccec e 43
Extended Artificial Potential Field Applied for Soccer Robot Players Path Planning ............c...c...... 51
A Parallelogram Mechanism for Intraocular Eye Surgery Training .........ccccceveveverieneneneenenenennns 59

Design of dynamically isotropic two radii Gough-Stewart platforms with arbitrary number of struts ...66
Model Predictive Formation Control for Multi-Wheeled Mobile RODOLS .........ccccceveveereneninncnnn 72

Modeling and control of robotic manipulators equipped with the flexible cable-pulley based gravity
COMPENSALION MECNANISIN ..vvievieeieiietitieieeieiet et e ettt etesteesaessesseeseeseesaesessessesseessessessessessessesssensessensens 79

Design, Fabrication and Control of an Ungrounded Haptic Device Utilizing Propeller Propulsion ....85

Trigger Collecting Grasping Dataset Based on a Grasping Pose Detection Method for a Dedicated
DEXIEIOUS GIIPPET ...evrviiiietieteieit ettt ettt sttt ettt st ettt sttt eas st eae st et et ese et sa e s e e eseneseeneas 91

Identification and compensation of friction for manipulators using nonlinear least-squares technique .99
Training Microrobots via Reinforcement Learning and a Novel Coding Method ............ccccecveviiiennne 105
Coverage Control for a Group of UAVs and UGV with the Effect of UAVs Altitude ...................... 112

Design and Prototyping Soft Fingers for a Hand Prosthesis with the Aim of Predicting the Gripping
FOTCe USINGZ LSTM ..ottt sttt et ettt b e e bt eae b st e st e beene et enee e 120

Controlling an SMA-based Mini Robot by Emotional Learning ...........cccecoeeevievenenieneneenienenesenne 126



@\

The RSI International Conference on Robotics & Mechatronics
17-19 November 2021

Deep Reinforcement Learning Control of Elbow Motion Under Functional Electrical Stimulation ..132

AutoEncoder-based Safe Reinforcement Learning for Power Augmentation in a Lower-limb

EXOSKEIETOMN ..ottt ettt ettt s et b e et en e e b e et enes 138
DoS Attack Detection and Resilient Control in Platoon of Smart Vehicles ..........ccoceoviiiininncnnnne. 144
Offline and Online Active Fault Tolerant System For Multirotor Drones ............ccccoevveeeierenenennnnne 151
Closed-form Inverse kinematics Equations of a Robotic Finger Mechanism ...........ccccoceeeencnncnnene. 157

A Novel Distributed Fault-Tolerant Cooperative Control Approach for Auto-Reconfiguration of a Multi
Agent System in Natural DISASTETS .......cviieieriereitieieieiertesieeeestesiete e eseeeesseaessessessesseessessesseeseeseens 163

Towards an Efficient Computational Framework for Surgical Skill Assessment: Suturing Task by
KiINEMAtic DAt .....c.ooveviiiieieiiiiiircec ettt ettt 171

L1 — BL Adaptive Controller Design for Wrist Rehabilitation Robot of AUT Real-Time Laboratory .....177

A Reputation-Based Distributed Controller Reconfiguration Algorithm for Misbehaving Agents in
Networked CONIOl SYSTEIMS ...oviiuieiiiieiiiteeieietet ettt ettt ettt et et et et bt et eae bt estebesbeeneeseennens 185

Vision-based Learning: A Novel Machine Learning Method based on Convolutional Neural Networks
and SpiKing Neural NEtWOTKS ........ccoeviiiiiiiiieieitieeiie ettt sttt nes 192

Identification of Locomotion Modes Based on Artificial Intelligence Algorithms Using Surface
Electromyography STZNALS ........ccccveriiieiiiieierieieste ettt ettt ettt sa et e e te s s ese e e e besbeeseeneensenes 198

Optimization of Battery Life and State of the Charge in an Electric Motorcycle Braking System ......203
Adaptive Modified Transpose Jacobian for Controlling a Two-fingered Robotic Hand ..................... 210
Design and consensus control of Multiple Spacecraft based on disturbance observer ........................ 217
A General Geometric Index for Solving the Forward Kinematics of Planar Parallel Manipulators ....223

Motion Planning of Autonomous Vehicles Using Obstacle-Free Q-Learning Path Generator and Model
Predictive CONTIOL .....ouiiiiiiieeiieete ettt ettt sttt ettt et ae bt st eteseenee 230

Nonlinear Control of Fully-Constrained Cable Robots Considering Elasticity in the Cables; Integral

Manifold APPIOACK ...c..oiuiiiiiitieiieece ettt ettt ettt ettt et et b et entenees 236
Data Augmentation in Mobility Rehab Exercises of PD Patients ..........cccecevevieveieiieneniieeieenn, 242
Path-tracking Control of Quadrotor Using Adaptive Critic-based Neurofuzzy Controller ................ 248
Multirate Adaptive Inverse Dynamics Control of 5 DOF Industrial Gryphon Robot ........................ 255
Design of a Reinforcement Learning based PID Controller for a Quadcopter .........c.cccecevevinccnnene N/A

A Novel Online Machine Learning Approach for Condition Monitoring of Rotating Machines



The RSI International Conference on Robotics & Mechatronics

17-19 November 2021
Development Of an Optimally-Designed Voice-Coil ACtUAtOr .........ccoevverueriirieieieieieseeieie e 274
Robust Repetitive Control of a Cylindrical Voice- Coil ACtUALOr .......ceevevereeriieiieieieienie e 281
Design of an Optimized Fuzzy Controller for a 3R Non-planar Robotic Manipulator ...................... 287
On the effectiveness of Stable Model Predictive vs. Adaptive Fuzzy Sliding Mode Method in
synthesizing the controller for High-Speed TTains ..........cccecervirieiieiienieneeieeese e 293
A Finger Rehabilitation Exoskeleton: Design, Control, and Performance Evaluation ....................... 301

Control of a Wrist Telerehabilitation System Based on Recovery Indices and Reproduction of the

PEriOQIC TASKS .....uiiiiiiieiciiiet ettt ettt 309
Multiagent UAVs Routing in Distributed vs Decentralized models: Game theory approach ............ 316
Design and Implementation of a Soft Robotic Fish Based on Carangiform Fish Swimming ............ 322

Efficient Numerical Trends for Nonlinear Model Predictive Control of a Rigid Body Spacecraft on

Design of an Intelligent Control system for Safe Collaboration between human and a Robotic
IMAANIPUIALOT <.ttt ettt ettt sttt e bt et e st e s bebe e s e esteneeneenseeseesenseeseeneeneenseesesseenes 335

Application of DQN Learning for Delayed Output Feedback Control of a Gait-Assist Hip Exoskeleton .341
Experimental Study and Modeling of Soft Body Behavior Based on the Mass-Spring-Damper Method .346

Dynamics Modelling and Parameters Estimation for Nonlinear-Model Predictive Control of
UNAEIWALET RODOLS ...ttt ettt ettt ettt sbe e bbb einens 352

Online Sensorless Efficiency Estimation of Induction-Motor-Driven Pumps .........cccceceeeeninenennnnn. 358

Bipedal Locomotion Optimization by Exploitation of the Full Dynamics in DCM Trajectory Planning .365

A Gaussian Process-Based Ground Segmentation for Sloped Terrains ..........ccccoeceeeevieienenisieienns 371
Implementing optimized time-variant observer on flexible link manipulators ............c.ccccecevinecnnnnn 378
ARAS-Farabi Experimental Framework for Skill Assessment in Capsulorhexis Surgery ................. 385
Design and implementation of a novel over-actuated quadrotor with variable dihedral angle ........... 391

Experimantal Study on Neural Network-ARX and ARMAX Actuation Identification of a 3-DoF Delta

Parallel Robot for Accurate Motion Controller DeSign ........ccoovevuevieriririniieneneeceeee e 399
Trajectory tracking control for WMR in the presence of slip, uncertainty and disturbance based on
adaptive sliding mode approach ............ccccoviiiiiiiiiiiiiiie e 407
Optimal Design of a Multipurpose Test Stand for RoboWalk Assistive Device ........ccccceceveevierennrnne 413

Human-Robot Interaction Control using a Sliding Mode Controller with Disturbance Observer .......... 419



RME

The RSI International Conference on Robotics & Mechatronics

17-19 November 2021
Robust Backstepping Control of Position and Attitude for a Bi-Copter Drone ..........ccccoccoveveencnnne. 425
RoboWalk Trajectory Planning Based on the Human Gait Prediction Using LSTM ..........cccccceueneee. 433
Conceptual model for improving maneuverability in borewell rescue devices ........cccoeveveeririiiennens 439
Design and Manufacturing of an Aerial Pollinator Robot for Walnut Trees ..........cccoccvevveininecnnnn. 445
Design of a Remotely Operated Vehicle (ROV) for Biofoul Cleaning and Inspection of Variety of
UNAEIWater STIUCTUIES .....eueitiiemieiiitiieiietent ettt ettt ettt ettt ettt ea e ebe st ettt et sb et et ebeaeebe e 451
Path planning algorithm For Mobile Robot based on Deep Learning ...........ccceoeeveevencieincnennncns 458

Compensatory Movement Detection in Upper Limb Rehabilitation With Deep Learning Methods ...465

Experimental Study on the Imitation of the Human Neck-and-Eye Pose Using the 3-DOF Agile Eye
Parallel robot Based on a Deep Neural Network Approach .........c..cccoeeveieineiiiininnicnciciceen, 472

Design of a Powered Multi-Tracked Stair Climbing Carrier with Loading Capability into Automobiles .479
Motion Planning for Mobile Robot with MPC-based AbStraction ............ceceeveveereeieeerienienereenienne 485
Design of a constrained controller for wheeled mobile robot implemented in V-Rep simulator ....... 491

A Personalized FES-Assisted Foot Drop Correction Device via a Real-Time Fuzzy Controller based on
the Patient’s Healthy FOOt CONAItION ....cc.ooviiviiiieieiiiiiiesiieeee ettt enaes 497

Robots Learn Visual Pouring Task Using Deep Reinforcement Learning with Minimal Human Effort ..504

Emotion Recognition Using EEG Signals: Accuracy Comparison Between Methods and Frequency
BANS ... 511

Development of A New Soft Robotic Module Using Compressed Air and Shape Memory Alloys ...517

Design and Implementation of Assistive Control Strategy on a Hip EXoskeleton Assistance (HEXA-I)

Robot for Rehabilitation of Stroke Patients ............cceoveiiiiiiiiiiieeeee e 523
Fast Object Tracking Using Micro Aerial VEhicCles ..........ccccoiviiiiniiiiiiniiiiicicecceceeeeee 530
Injection Molding Inspection System Based on Machine Vision ............cccoccveeieinccincnieninencnccnnenn. 536
Arrangement Optimization of Robotic surgery Arms at Sinaflex surgical platform .............cccoeeenee 542
Modeling and Control of a Pollinator Flying RODOt ...........cccueeiiiiiiiiieieeeeeeee e 548
Modelling of a Soft Bending Actuator Using Cosserat Rod PDES ........c..ccccooiviiiiinienininieiienee 554

Data-Driven Modeling and Characterization of Carbon Nanotube Nanocomposite Strain Sensors for
Human Health Monitoring APplICAtIONS .........cccoueieiiuiiiiiiiirieieiceeeetete ettt 561

Nonlinear SDRE Observer-based Control for Electrical Flexible-Joint Robots: Superiority of SDRE-
DASEA SIMC ...ttt 568



The RSI International Conference on Robotics & Mechatronics

17-19 November 2021
Design and Manufacture of a Guided Mechanical Arm by EEG Signals .........ccccccooevvieieniiinieiennnne 574
Deep Learning Prediction of Chlorophyll Content in Tomato Leaves .........c.ccceceveivirenieincnecnnenn. 580

Adaptive Robust Impedance Control of Haptic Systems for Skill Transfer ..........ccccoceeeveviiiiieciennns 586





