
Advances in Intelligent Systems and Computing

Volume 867

Series editor

Janusz Kacprzyk, Systems Research Institute, Polish Academy of Sciences,
Warsaw, Poland
e-mail: kacprzyk@ibspan.waw.pl



The series “Advances in Intelligent Systems and Computing” contains publications on theory,
applications, and design methods of Intelligent Systems and Intelligent Computing. Virtually all
disciplines such as engineering, natural sciences, computer and information science, ICT, economics,
business, e-commerce, environment, healthcare, life science are covered. The list of topics spans all the
areas of modern intelligent systems and computing such as: computational intelligence, soft computing
including neural networks, fuzzy systems, evolutionary computing and the fusion of these paradigms,
social intelligence, ambient intelligence, computational neuroscience, artificial life, virtual worlds and
society, cognitive science and systems, Perception and Vision, DNA and immune based systems,
self-organizing and adaptive systems, e-Learning and teaching, human-centered and human-centric
computing, recommender systems, intelligent control, robotics and mechatronics including
human-machine teaming, knowledge-based paradigms, learning paradigms, machine ethics, intelligent
data analysis, knowledge management, intelligent agents, intelligent decision making and support,
intelligent network security, trustmanagement, interactive entertainment,Web intelligence andmultimedia.

The publications within “Advances in Intelligent Systems and Computing” are primarily proceedings
of important conferences, symposia and congresses. They cover significant recent developments in the
field, both of a foundational and applicable character. An important characteristic feature of the series is
the short publication time and world-wide distribution. This permits a rapid and broad dissemination of
research results.

Advisory Board

Chairman

Nikhil R. Pal, Indian Statistical Institute, Kolkata, India
e-mail: nikhil@isical.ac.in

Members

Rafael Bello Perez, Faculty of Mathematics, Physics and Computing, Universidad Central de Las Villas, Santa
Clara, Cuba
e-mail: rbellop@uclv.edu.cu

Emilio S. Corchado, University of Salamanca, Salamanca, Spain
e-mail: escorchado@usal.es

Hani Hagras, School of Computer Science & Electronic Engineering, University of Essex, Colchester, UK
e-mail: hani@essex.ac.uk

László T. Kóczy, Department of Information Technology, Faculty of Engineering Sciences, Győr, Hungary
e-mail: koczy@sze.hu

Vladik Kreinovich, Department of Computer Science, University of Texas at El Paso, El Paso, TX, USA
e-mail: vladik@utep.edu

Chin-Teng Lin, Department of Electrical Engineering, National Chiao Tung University, Hsinchu, Taiwan
e-mail: ctlin@mail.nctu.edu.tw

Jie Lu, Faculty of Engineering and Information, University of Technology Sydney, Sydney, NSW, Australia
e-mail: Jie.Lu@uts.edu.au

Patricia Melin, Graduate Program of Computer Science, Tijuana Institute of Technology, Tijuana, Mexico
e-mail: epmelin@hafsamx.org

Nadia Nedjah, Department of Electronics Engineering, University of Rio de Janeiro, Rio de Janeiro, Brazil
e-mail: nadia@eng.uerj.br

Ngoc Thanh Nguyen, Wrocław University of Technology, Wrocław, Poland
e-mail: Ngoc-Thanh.Nguyen@pwr.edu.pl

Jun Wang, Department of Mechanical and Automation, The Chinese University of Hong Kong, Shatin,
Hong Kong

e-mail: jwang@mae.cuhk.edu.hk

More information about this series at http://www.springer.com/series/11156

mailto:nikhil@isical.ac.in
mailto:rbellop@uclv.edu.cu
mailto:escorchado@usal.es
mailto:hani@essex.ac.uk
mailto:koczy@sze.hu
mailto:vladik@utep.edu
mailto:ctlin@mail.nctu.edu.tw
mailto:Jie.Lu@uts.edu.au
mailto:epmelin@hafsamx.org
mailto:nadia@eng.uerj.br
mailto:Ngoc-Thanh.Nguyen@pwr.edu.pl
mailto:jwang@mae.cuhk.edu.hk
http://www.springer.com/series/11156


Marcus Strand • Rüdiger Dillmann
Emanuele Menegatti • Stefano Ghidoni
Editors

Intelligent Autonomous
Systems 15
Proceedings of the 15th International
Conference IAS-15

123



Editors
Marcus Strand
Baden-Wuerttemberg Cooperative State
University
Karlsruhe, Germany

Rüdiger Dillmann
Humanoids and Intelligence Systems Lab
KIT - Karlsruher Institut für Technologie
Karlsruhe, Germany

Emanuele Menegatti
University of Padua
Padua, Italy

Stefano Ghidoni
University of Padua
Padua, Italy

ISSN 2194-5357 ISSN 2194-5365 (electronic)
Advances in Intelligent Systems and Computing
ISBN 978-3-030-01369-1 ISBN 978-3-030-01370-7 (eBook)
https://doi.org/10.1007/978-3-030-01370-7

Library of Congress Control Number: 2018955480

© Springer Nature Switzerland AG 2019
This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part
of the material is concerned, specifically the rights of translation, reprinting, reuse of illustrations,
recitation, broadcasting, reproduction on microfilms or in any other physical way, and transmission
or information storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar
methodology now known or hereafter developed.
The use of general descriptive names, registered names, trademarks, service marks, etc. in this
publication does not imply, even in the absence of a specific statement, that such names are exempt from
the relevant protective laws and regulations and therefore free for general use.
The publisher, the authors and the editors are safe to assume that the advice and information in this
book are believed to be true and accurate at the date of publication. Neither the publisher nor the
authors or the editors give a warranty, express or implied, with respect to the material contained herein or
for any errors or omissions that may have been made. The publisher remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

This Springer imprint is published by the registered company Springer Nature Switzerland AG
The registered company address is: Gewerbestrasse 11, 6330 Cham, Switzerland

https://doi.org/10.1007/978-3-030-01370-7


Preface

This volume contains the papers presented at IAS-15, the 15th International
Conference on Intelligent Autonomous Systems, one of the premier forums for the
exchange of latest research results in the field of autonomous systems, its appli-
cations, and its impact on our society held on June 11–15, 2018, in Baden-Baden,
Germany.

IAS-15 belongs to the most traditional robotics events, and we are proud to host
it in Baden-Baden again. The goal of the IAS conference is to bring together
leading researchers interested in all aspects of autonomy and adaptivity of artificial
systems. One of the driving forces of this conference is the observation that
intelligence and autonomy are best studied and demonstrated using various mobile
robots acting autonomously in large rough terrain, underwater, air, or space under
challenging conditions.

For the second time, the International Conference on Intelligent Autonomous
Systems (IAS) is held in Baden-Baden and for the first time is organized by the
three institutions DHBW, KIT, and FZI in Karlsruhe and strongly supported by the
University of Padova.

The total amount of 97 papers have been submitted to IAS-15 with latest
research accomplishments, innovations, and visions in the field of robotics, artificial
intelligence, machine learning, and its applications. Each paper was evaluated by
two to four reviewers, and finally, 78 papers have been accepted for presentation at
the conference after several rebuttal iterations. Additionally, two invited talks are
included in the conference proceedings.

The papers contained in the proceedings cover a wide spectrum of research in
intelligent autonomous systems including multi-agent systems, motion planning,
robot control, handling uncertainty with probabilistic logic, navigation, human–
machine interaction, computer vision and perception as well as unmanned aerial
systems and unmanned driving.

The proceedings include all accepted papers and reflect a variety of topics
concerning intelligent autonomous systems and their impact to industry and society.
The organizers would like to express their gratitude to all contributors in the
preparation phase and during the evaluation phase and the conference. Thanks to
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this additional assistance, IAS-15 could be such a success. We would especially like
to thank the program committee members for their valuable support and for the
preparation of the reviews, which allowed to make a proper selection of
high-quality papers. The staff of the three organizing institutions took a great part in
planning and organizing the conference. Thanks to VDI/VDE for supporting the
organization of the conference and to the sponsoring companies Sick AG,
Bosch AG, and Intel for their financial support making this event possible.

We hope that this proceedings, and especially the participation in the IAS-15
conference and its related events, inspires new ideas, fosters new research, and
creates new friendships which grow into fruitful collaborations.

Finally, we thank the city of Baden-Baden for hosting IAS for the second time.
Organizing IAS-15 was a wonderful experience, and we hope that the conference
gives its participants as much pleasure as we had when preparing it. Enjoy the
proceedings of IAS-15.

Marcus Strand
Rüdiger Dillmann

Emanuele Menegatti
Stefano Ghidoni
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