
Lecture Notes in Computer Science 11314

Commenced Publication in 1973
Founding and Former Series Editors:
Gerhard Goos, Juris Hartmanis, and Jan van Leeuwen

Editorial Board

David Hutchison
Lancaster University, Lancaster, UK

Takeo Kanade
Carnegie Mellon University, Pittsburgh, PA, USA

Josef Kittler
University of Surrey, Guildford, UK

Jon M. Kleinberg
Cornell University, Ithaca, NY, USA

Friedemann Mattern
ETH Zurich, Zurich, Switzerland

John C. Mitchell
Stanford University, Stanford, CA, USA

Moni Naor
Weizmann Institute of Science, Rehovot, Israel

C. Pandu Rangan
Indian Institute of Technology Madras, Chennai, India

Bernhard Steffen
TU Dortmund University, Dortmund, Germany

Demetri Terzopoulos
University of California, Los Angeles, CA, USA

Doug Tygar
University of California, Berkeley, CA, USA

Gerhard Weikum
Max Planck Institute for Informatics, Saarbrücken, Germany



More information about this series at http://www.springer.com/series/7409

http://www.springer.com/series/7409


Hujun Yin • David Camacho
Paulo Novais • Antonio J. Tallón-Ballesteros (Eds.)

Intelligent
Data Engineering and
Automated Learning –

IDEAL 2018
19th International Conference
Madrid, Spain, November 21–23, 2018
Proceedings, Part I

123



Editors
Hujun Yin
University of Manchester
Manchester, UK

David Camacho
Autonomous University of Madrid
Madrid, Spain

Paulo Novais
Campus of Gualtar
University of Minho
Braga, Portugal

Antonio J. Tallón-Ballesteros
University of Seville
Seville, Spain

ISSN 0302-9743 ISSN 1611-3349 (electronic)
Lecture Notes in Computer Science
ISBN 978-3-030-03492-4 ISBN 978-3-030-03493-1 (eBook)
https://doi.org/10.1007/978-3-030-03493-1

Library of Congress Control Number: 2018960396

LNCS Sublibrary: SL3 – Information Systems and Applications, incl. Internet/Web, and HCI

© Springer Nature Switzerland AG 2018
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

http://orcid.org/0000-0002-9198-5401
http://orcid.org/0000-0002-0535-7450
http://orcid.org/0000-0002-3549-0754
https://doi.org/10.1007/978-3-030-03493-1


Preface

This year saw the 19th edition of the International Conference on Intelligent Data
Engineering and Automated Learning (IDEAL), which has been playing an increas-
ingly leading role in the era of big data and deep learning. As an established inter-
national forum, it serves the scientific communities and provides a platform for active,
new, and leading researchers in the world to exchange the latest results and disseminate
new findings. The IDEAL conference has continued to stimulate the communities and
to encourage young researchers for cutting-edge solutions and state-of-the-art tech-
niques on real-world problems in this digital age. The IDEAL conference attracts
international experts, researchers, academics, practitioners, and industrialists from
machine learning, computational intelligence, novel computing paradigms, data min-
ing, knowledge management, biology, neuroscience, bio-inspired systems and agents,
distributed systems, and robotics. It also continues to evolve to embrace emerging
topics and trends.

This year IDEAL was held in one of most beautiful historic cities in Europe,
Madrid. In total 204 submissions were received and subsequently underwent the rig-
orous peer-review process by the Program Committee members and experts. Only the
papers judged to be of the highest quality were accepted and are included in the
proceedings. This volume contains 125 papers (88 for the main rack and 37 for
workshops and special sessions) accepted and presented at IDEAL 2018, held during
November 21–23, 2018, in Madrid, Spain. These papers provided a timely sample
of the latest advances in data engineering and automated learning, from methodologies,
frameworks, and techniques to applications. In addition to various topics such as
evolutionary algorithms, deep learning neural networks, probabilistic modeling, par-
ticle swarm intelligence, big data analytics, and applications in image recognition,
regression, classification, clustering, medical and biological modeling and prediction,
text processing and social media analysis. IDEAL 2018 also enjoyed outstanding
keynotes from leaders in the field, Vincenzo Loia, Xin Yao, Alexander Gammerman,
as well as stimulating tutorials from Xin-She Yang, Alejandro Martin-Garcia, Raul
Lara-Cabrera, and David Camacho.

The 19th edition of the IDEAL conference was hosted by the Polytechnic School at
Universidad Autónoma de Madrid (UAM), Spain. With more than 30,000 students, and
2,500 professors and researchers and a staff of over 1,000, the UAM offers a com-
prehensive range of studies in its eight faculties (including the Polytechnic School).
UAM is also proud of its strong research commitment that is reinforced by its six
university hospitals and the ten join institutes with CSIC, Spain’s National Research
Council.

We would like to thank all the people who devoted so much time and effort to the
successful running of the conference, in particular the members of the Program
Committee and reviewers, organizers of workshops and special sessions, as well as the
authors who contributed to the conference. We are also very grateful to the hard work



by the local organizing team at Universidad Autónoma de Madrid, especially Victor
Rodríguez, for the local arrangements, as well as the help from Yao Peng at the
University of Manchester for checking through all the camera-ready files. The con-
tinued support and collaboration from Springer LNCS are also greatly appreciated.

September 2018 Hujun Yin
David Camacho

Paulo Novais
Antonio J. Tallón-Ballesteros
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