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Preface

The 6th International Conference on Interactive Collaborative Robotics (ICR 2021)
was organized as a satellite event of the 23rd International Conference on Speech and
Computer (SPECOM 2021) by the St. Petersburg Federal Research Center of the
Russian Academy of Sciences (SPC RAS, St. Petersburg, Russia) in cooperation with
the Technical University of Munich (TUM, Munich, Germany).

ICR 2021 was held during September 27–30, 2021, and focused on challenges of
human–robot interaction, robot control and behavior in social robotics and collabora-
tive robotics, as well as applied robotic and cyber–physical systems.

During the conference an invited talk “Enabling Robots to Cooperate and Compete:
Distributed Optimization and Game Theoretic Methods for Multiple Interacting
Robots” was given by Mac Schwager (Stanford University, Stanford, USA).

Due to the ongoing COVID-19 pandemic, for the second time, SPECOM 2021
including ICR was organized as a fully virtual conference. The virtual conference, in
the online format via Zoom, had a number of advantages including an increased
number of participants because listeners could take part without any fees, essentially
reduced registration fees for authors of the presented papers, no costs for travel and
accommodation, a paperless green conference with only electronic proceedings, free
access to video presentations in YouTube after the conference, comfortable home
conditions for presenters, etc.

This volume contains a collection of 19 papers presented at ICR 2021, which were
thoroughly reviewed by members of the Program Committee consisting of more than
20 top specialists in the conference topic areas. Theoretical and more general contri-
butions were presented in oral sessions. Problem oriented sessions as well as discus-
sions then brought together specialists in niche problem areas with the aim of
exchanging knowledge and skills resulting from research projects of all kinds.

Last but not least, we would like to express our gratitude to the authors for providing
their papers on time, to the members of the conference reviewing team and Program
Committee for their careful reviews and paper selection, and to the editors and cor-
rectors for their hard work preparing this volume. Special thanks are due to the
members of the Organizing Committee for their tireless effort and enthusiasm during
the conference organization. We hope that you benefitted from both the SPECOM and
ICR 2021 events.

September 2021 Andrey Ronzhin
Gerhard Rigoll

Roman Meshcheryakov



Organization

ICR 2021 was organized by the St. Petersburg Federal Research Center of the Russian
Academy of Sciences (SPC RAS, St. Petersburg, Russia) in cooperation with the
Technical University of Munich (TUM, Munich, Germany). The conference website is
located at: http://www.specom.nw.ru/icr2021/.

Program Committee

Roman Meshcheryakov
(co-chair), Russia

Gerhard Rigoll (co-chair), Germany
Andrey Ronzhin (co-chair), Russia
Christos Antonopoulos, Greece
Branislav Borovac, Serbia
Sara Chaychian, UK
Ivan Ermolov, Russia
Oliver Jokisch, Germany
Dimitrios Kalles, Greece
Igor Kalyaev, Russia
Alexey Kashevnik, Russia
Dongheui Lee, Germany

Viktor Glazunov, Russia
Mehmet Guzey, Turkey
Evgeni Magid, Russia
Iosif Mporas, UK
Viacheslav Pshikhopov, Russia
Mirko Rakovic, Serbia
Yulia Sandamirskaya, Switzerland
Jesus Savage, Mexico
Hooman Samani, UK
Evgeny Shandarov, Russia
Lev Stankevich, Russia
Tilo Strutz, Germany
Sergey Yatsun, Russia

Organizing Committee

Anton Saveliev (chair)
Irina Podnozova
Dmitry Ryumin
Natalia Kashina
Irina Vatamaniuk

Dmitriy Levonevskiy
Anastasiya Molotilova
Irina Novikova
Natalia Dormidontova
Polina Chernousova

http://www.specom.nw.ru/icr2021/


Contents

Prioritized SIPP for Multi-agent Path Finding with Kinematic Constraints . . . 1
Zain Alabedeen Ali and Konstantin Yakovlev

DronePort: Smart Drone Battery Management System . . . . . . . . . . . . . . . . . 14
Zdeněk Bouček, Petr Neduchal, and Miroslav Flídr

Semantic Segmentation in the Task of Long-Term Visual Localization . . . . . 27
Lukáš Bureš and Luděk Müller

Algorithm for Radio Survey of the Cyber-Physical Systems Operating
Areas Using Unmanned Aerial Vehicles. . . . . . . . . . . . . . . . . . . . . . . . . . . 40

Alexander Denisov and Dmitriy Levonevskiy

Step Path Simulation for Quadruped Walking Robot . . . . . . . . . . . . . . . . . . 50
Dmitry Dobrynin and Yulia Zhiteneva

The Problem Statement of Cognitive Modeling in Social Robotic Systems . . . 62
Galina Gorelova, Eduard Melnik, and Irina Safronenkova

Adaptive Event Triggered Control of Nonholonomic Mobile Robots . . . . . . . 76
Mehmet Güzey

Development of a Multi-sensor Emotional Response System
for Social Robots . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88

Estilla Hefter, Charlotte Perry, Nicholas Coiro, Harry Parsons,
Shuo Zhu, and Chunxu Li

A Technique to Provide an Efficient System Recovery in the Fog- and
Edge-Environments of Robotic Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . 100

Anna Klimenko and Igor Kalyaev

Development of Matrix of Combined Force and Proximity Sensors for Use
in Robotics. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 113

Konstantin Krestovnikov, Aleksei Erashov, and Aleksandr Bykov

The Efficiency Improvement of Robots Group Operation by Means
of Workload Relocation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126

Eduard Melnik, Irina Safronenkova, and Sergey Kapustyan

Visual Data Processing Framework for a Skin-Based Human Detection . . . . . 138
Valery Myrzin, Tatyana Tsoy, Yang Bai, Mikhail Svinin,
and Evgeni Magid



Classification of Aerial Manipulation Systems and Algorithms
for Controlling the Movement of Onboard Manipulator . . . . . . . . . . . . . . . . 150

Vinh Nguyen, Tien Ngo, Quyen Vu, and Andrey Ronzhin

‘MEOW’ – A Social Robot Platform for School . . . . . . . . . . . . . . . . . . . . . 162
Egor Polyntsev, Vladimir Zhelonkin, and Evgeny Shandarov

A Framework to Process Natural Speech in Service Robots Using
a Combination of a Speech Recognition System, Universal Dependencies
Extracted by Means of the Stanford Parser and an Expert System . . . . . . . . . 172

Alessandro Presacco, Jesus Savage, Julio Cruz, and Stephany Ortuño

Prioritizing Tasks Within a Robotic Transportation System for a Smart
Hospital Environment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182

Ruslan Safin, Roman Lavrenov, Tatyana Tsoy, Evgeni Magid,
Mikhail Svinin, Sumantra Dutta Roy, and Subir Kumar Saha

Dedicated Payload Stabilization System in a Service Robot for Catering . . . . 194
Petr Smirnov and Artem Kovalev

Collision Avoidance for Mobile Robots Using Proximity Sensors . . . . . . . . . 205
Yucheng Tang, Ilshat Mamaev, Hosam Alagi, Bengt Abel,
and Björn Hein

Analysis of Kinematic Diagrams and Design Solutions of Mobile
Agricultural Robots . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 222

Iuliia Vasiunina, Konstantin Krestovnikov, Aleksandr Bykov,
and Aleksei Erashov

Author Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 233

viii Contents


	Preface
	Organization
	Contents



