
Lecture Notes in Computer Science 12931

Founding Editors

Gerhard Goos
Karlsruhe Institute of Technology, Karlsruhe, Germany

Juris Hartmanis
Cornell University, Ithaca, NY, USA

Editorial Board Members

Elisa Bertino
Purdue University, West Lafayette, IN, USA

Wen Gao
Peking University, Beijing, China

Bernhard Steffen
TU Dortmund University, Dortmund, Germany

Gerhard Woeginger
RWTH Aachen, Aachen, Germany

Moti Yung
Columbia University, New York, NY, USA

https://orcid.org/0000-0001-9619-1558
https://orcid.org/0000-0001-8816-2693
https://orcid.org/0000-0003-0848-0873


More information about this subseries at https://link.springer.com/bookseries/7407

https://link.springer.com/bookseries/7407


Dimitris E. Simos · Panos M. Pardalos ·
Ilias S. Kotsireas (Eds.)

Learning and
Intelligent Optimization
15th International Conference, LION 15
Athens, Greece, June 20–25, 2021
Revised Selected Papers



Editors
Dimitris E. Simos
SBA Research
Vienna, Austria

Ilias S. Kotsireas
Wilfrid Laurier University
Waterloo, ON, Canada

Panos M. Pardalos
University of Florida
Gainesville, FL, USA

ISSN 0302-9743 ISSN 1611-3349 (electronic)
Lecture Notes in Computer Science
ISBN 978-3-030-92120-0 ISBN 978-3-030-92121-7 (eBook)
https://doi.org/10.1007/978-3-030-92121-7

LNCS Sublibrary: SL1 – Theoretical Computer Science and General Issues

© Springer Nature Switzerland AG 2021
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, expressed 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://orcid.org/0000-0001-8588-1924
https://orcid.org/0000-0003-2126-8383
https://orcid.org/0000-0001-9623-8053
https://doi.org/10.1007/978-3-030-92121-7


Guest Editorial

The fifteenth installment of the conference series “Learning and Intelligent Optimiza-
tion” (LION 15) was scheduled to be held in Athens, Greece, during June 20–25, 2021,
but regrettably it was canceled, due to travel restrictions imposed world-wide by the
COVID-19 pandemic. However, we were fully prepared to convert the event into an
all-digital conference experience. Moreover, we felt it was important to publish the
proceedings of the conference, in order to minimize the disruption to the participant’s
careers and especially the potentially devastating negative effects in the careers of PhD
students, post-doctoral fellows, and young scholars. An additional reason for us to under-
take the publication of theseLNCSproceedings,was to ensure the continuity of theLION
conference series.

LION 15 featured five invited speakers:

– “Bk − VPG Graphs – the String Graphs of Paths on a Grid”, plenary talk given by
Martin Charles Golumbic (University of Haifa, Israel)

– “Communication andMobility inOptimization for Infrastructure Resilience”, plenary
talk given by Evangelos Kranakis (Carleton University, Canada)

– “Temporal Networks and the Impact of Availability Patterns”, plenary talk given by
Paul Spirakis (University of Liverpool, UK, and University of Patras, Greece)

– “Combinatorial Difference Methods in AI”, tutorial talk given by Rick Kuhn (NIST,
USA)

– “On the Use of Ontologies for Automated Test Suite Generation”, tutorial talk given
by Franz Wotawa (Graz University of Technology, Austria)

We would like to thank the authors for contributing their work and the reviewers
whose tireless efforts resulted in keeping the quality of the contributions at the highest
standards. The volume contains 30 refereed papers carefully selected out of 48 total
submissions, thus LION 15 bears an overall acceptance rate of 62%.

The editors express their gratitude to the organizers and sponsors of the LION 15
international conference:

– MATRIS Research Group, SBA Research, Austria
– Laboratory of Algorithms and Technologies for Networks Analysis (LATNA), Higher
School of Economics (HSE), Niznhy Novgorod, Russia

– CARGO Lab, Wilfrid Laurier University, Canada,
– APM Institute for the Advancement of Physics and Mathematics.

A special thank you goes to the Strategic Innovation and Communication Team at
SBA Research (Nicolas Petri and Yvonne Poul) for sponsoring the virtual infrastructure
of the conference, as well as the LION 15 volunteers (junior and senior researchers of
theMATRIS Research Group at SBAResearch) whomade sure that the virtual technical
sessions could be carried out flawlessly.



vi Guest Editorial

Even though organization of all physical conferences is still on hiatus, we are very
pleased to be able to deliver this LNCS proceedings volume for LION 15, in keeping
with the tradition of the most recent LION conferences [1, 2] and [3]. We sincerely hope
we will be able to reconnect with the members of the vibrant LION community next
year.

October 2021 Dimitris E. Simos
Panos M. Pardalos
Ilias S. Kotsireas
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