2022 7th International Conference
on Mechanical Engineering and

Robotics Research
(ICMERR 2022)

Krakow, Poland
9-11 December 2022

.Q I E E E IEEE Catalog Number: CFP22BJ9-POD
° ISBN: 978-1-6654-9052-8



Copyright © 2022 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: CFP22BJ9-POD
ISBN (Print-On-Demand): 978-1-6654-9052-8
ISBN (Online): 978-1-6654-9051-1

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



Table of Contents

2022 7th International Conference on Mechanical
Engineering and Robotics Research (ICMERR 2022)

o =Y = Lo =T Vii
G oM ErENCE oMM EES ... ... oo ettt et r e e e e e e e Viii

Unmanned System Tracking and Motion Planning

MORRFx and Its Framework: Multi-objective Sampling Based Path Planning for Unpredictable
NV T o] a1 41T 0| £ 1

Théo Combelles, Camille Marmonnier, Louis Proffit, Laurent Jouanneau

Vision-Based GNSS-Free Localization for UAVS iN the Wild...........ccccooiiiiiiiiii e 7
Marius-Mihail Gurgu, Jorge Pefia Queralta, Tomi Westerlund
Path Tracking Methods Employed in Lane Centering SYSIEMS.........iiuiiiieeiiiiiiieee st sireee e siraeee e 13

Musa Nurullah Yazar, Zilfikar Ali Erbudak, Alperhan Bay, llkay Dost, Abdurrahim Semiz

Flow-Based Path Planning for Multiple Homogenous UAVs for Outdoor Formation-Flying ...........ccccce...... 18

Mahmud Suhaimi Ibrahim, Shantanu Rahman, Muhammad Samin Hasan, Minhaj Uddin Ahmad,
Abdullah Abrar

Intelligent Robot and System Control

An Intuitive and Efficient Framework for Programming RODOtIC SYStEMS .........cocuveiiiiiiiiiiie e 27

Christian Bergner, Ronald Schmidt-Vollus, Peter Hess, René Zuercher

Multi-robot Systems Using Broadcast Control Framework with Visual-Based Tracking ..........cccccovcvveeeeene 33

Bhuvendhraa Rudrusamy, Chun Wei Tan, Mun Ping Yang, Rohindaran Ramunathan, Yu Jin Ng,
Florence Chiao Mei Choong, Mohamad Hafizulazwan Mohamad Nor

Selected Topics of Artificial Intelligence in RODOLICS .........oooiiiiiiiii e 40

Joanna Kwiecien

Prolonging Robot Lifespan Using Fatigue Balancing with Reinforcement Learning............cccccceeevvivveeeeen. 45

Francesco Costa, Saeed Mozaffari, Reza Alirezaee, Madjid Ahmadi, Shahpour Alirezaee



Network Forensic Investigation of Collaborative Robots: A Case Study ..........coceeeiiieiiiiieniiiee e 51

Yash Patel, Parag H. Rughani, Dhruvil Desai

Proposal of a Low-Cost System Architecture for Prototyping and Learning SLAM..........cccocvvvveeiiiiiieeneenns 55

Bruno B. Bastos, Jodo M. C. S. da Silva, Brendo S. F. Santos, Marcelo B. Nogueira

Programming Methods Comparison in Mitsubishi MELFA RODOLS ..........ccooiiiiiiiiiiiiiiiiiiee e 61

Boris Kostov, Vladimir Hristov

Multifunctional Robot Design and Application

Determination of Power Losses in Robotic Utility Vehicle Powertrain.........ccccccceeeeeieeiiiicccciiiiieieceeeeeee e 65

Tomas Petr, Josef Brousek

Advanced Electromagnetic Wheel RODOL ... 69
Sultan A. Shagaq

Analysis of Robot Skill Learning Methods and Secondary Approaches to Enhance Learning .................... 73

Batu Kaan Ozen, Burak Han Demirbilek

Lidar-Based Cooperative SLAM with Different Parameters..........coooi ittt srieeee e 82

Sooraj Sunil, Saeed Mozaffari, Singh Rajmeet, Behnam Shahrrava, Shahpour Alirezaee

Development of a Stair Descending and Traversing Mechanism for a Cleaning Robot ...............ccccceviiene 88

Andrea Galea Musu, Michael A. Saliba

Robotic Measurement of the Weld Gap Geometry Using a 2D Laser SCaNNer ........cccccvveevivveeeeeeiiciveeeeeenns 94

Marek Trebula, Martin Dekan, Zuzana Kovarikova, Andrej Babinec, FrantiSek Nagy, FrantiSek Duchori,
Dus$an Labét

Dynamics of Under-Actuated Leech-INspired RODOL ............ooiiiiiiiiiii e 102
Ravi Chandra Murthy Sampathirao, Shubham Bhise, Prasanna Gandhi

A Practical Framework for Multi Agent Experiments in Aerial RODOLICS..........coccvveiiiieiiciie e 108

Samuel J C Knox, Verdon J Crann, Peyman Amiri, William J Crowther

Electromechanical System Design and Simulation

The Design and Simulation of a Novel Electromagnetic Launcher with Permanent Magnet..................... 114

Bingxuan Cheng

Modeling and Simulation of a Biomimetic Underwater VENICIE ..........ccuveeiiiiiiiii e 118

Tiago G. Antoénio, Paulo P. Silva, Bruno Damas, Miguel B. Moreira



Stiffness and Modal Parameter Analysis of Cracked Rotor Used in Electric Motor ...........ccccoecvveeeeeennne, 124

Naresh K. Raghuwanshi

Optimised Design and Performance Comparison of Soft Robotic Manipulators............cccceeeevviiieneeeenine, 129

Arnau Garriga-Casanovas, Shen Treratanakulchai, Enrico Franco, Emilia Zari, Varell Ferrandy,
Vani Virdyawan, Ferdinando Rodriguez y Baena

Positional Error Estimation of the Parallel Manipulator for Control Application............cccccevveivieeeeiiiiineennn, 137

Bibhuti Bhusan Ghosh, Bikash Kumar Sarkar, Rana Saha

Investigation of the F-Shape Manifold for Air-BioCNG Mixing in Twin-Cylinder Dual-Fuel Diesel Engine .. 144
Akash Chandrabhan Chandekar, Dhananjay Singh, Biplab Kumar Debnath

Mechanical System Performance Monitoring and Analysis

Modal Analysis of a Multi-cracked FG Shaft Using Finite Element Method ............cccocoiviiiiiicnieccnen, 150

Piyush Gaur, Gulab Pamnani

Optimization of the Speed & Separation Monitoring Protective Separation Distance in Human-Robot
Collaboration SAfEty SYSIEIMS .....cciiiiiiiiiie e e e e et e e e e s st e e e e e e snbbe e e e e e sanbbeeeeeeennsrees 157

Nitin Nandeshwar, Jacqueline Humphries, Nehal Amer
Physics of Drop Coalescence on a Surface with Graded Wettability .............ccccvviiiiiiiiiiieniiiiee e, 163
Manjinder Singh

Life Cycle Assessment (LCA) of Flax-Based Green Composite Product Fabricated by Injection Moulding
o 0TS 168

Kishore Debnath, Surya Rao Gorrepotu, Nageswara Rao Posinasetti

Twisted String Mechanism for Shape Adjustable LaryNngoSCOPY .......c.uvvvveiiiiiiiiiei it 175

Chawakorn Raparjittikul, Pitha Jirapattarasilp, Tatchadon Wattanapornpongsuk,
Teeranoot Chanthasopeephan

Augumenting the Thermal Performance of Solar Air Heater with Absorber Plate Roughened with Pin-Fins

Ashish B. Khelkar, Kynjrilang Syrti, Rajat Subhra Das, Bikash Kumar Sarkar

The Tuned Mass Damper as a Subject in Engineering Mechanics DyNamics.........cccccevvivvveeeeeiiiiineeeeennnns 186

Dante Jorge Dorantes-Gonzalez

No Code Al: Automatic Generation of Function Block Diagrams from Documentation and Associated
Heuristic for Context-Aware ML AlgOrithm Training ...........c.eoiiieieiiiee e 191

Oluwatosin Ogundare, Gustavo Quiros Araya, Yassine Qamsane



Biometrics and Healthcare System Using EMG and ECG SignalS ........c.ccovuiiiiiiiieiiieie e 196
Yeong-Hyeon Byeon, Sung-Bum Pan, Keun-Chang Kwak

Machine Vision and Machine Measurement

3D Thermal Detection of Humans in Smoky Indoor ENVIFONMENLES ........cccvviiieeiiiiiiiie e 201

Sebastian Gelfert

Deep Learning Based Synthetic Image Generation for Defect Detection in Additive Manufacturing Industrial
ENVITONMIENTS. ...ttt ettt ekt e e b et e e e s b et e e kbt e e sk b e e e s be e e e ehb e e e ambee e e ambe e e s anbeeeanbneeesnnneas 209

Daniel Matuszczyk, Niklas Tschorn, Frank Weichert

Human Position Detection Using Point Cloud Data for Human-Robot Safety Systems ..........cccccvvvvveeen. 219

Nehal Amer, Jacqueline Humphries, Nitin Nandeshwar

Human-Robot Contact Detection in ASSEMDIY TASKS .......ccuiiiiiiiiiie e 224

Kiavash Fathi, Maryam Rezayati, Hans Wernher van de Venn

Author Index

Vi





