
Advances in Intelligent Systems and Computing

Volume 260

Series editor

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

For further volumes:
http://www.springer.com/series/11156

http://www.springer.com/series/11156


About this series

The series ‘‘Advances in Intelligent Systems and Computing’’ contains publica-
tions on theory, applications, and design methods of Intelligent Systems and
Intelligent Computing. Virtually all disciplines such as engineering, natural sci-
ences, 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.

The publications within ‘‘Advances in Intelligent Systems and Computing’’ are
primarily textbooks and 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

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

Hani Hagras, University of Essex, Colchester, UK
e-mail: hani@essex.ac.uk

László T. Kóczy, Széchenyi István University, Gy}or, Hungary
e-mail: koczy@sze.hu

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

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

Jie Lu, University of Technology, Sydney, Australia
e-mail: Jie.Lu@uts.edu.au

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

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

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

Jun Wang, The Chinese University of Hong Kong, Shatin, Hong Kong
e-mail: jwang@mae.cuhk.edu.hk



Salvatore Gaglio • Giuseppe Lo Re
Editors

Advances onto the Internet
of Things

How Ontologies Make the Internet
of Things Meaningful

123



Editors
Salvatore Gaglio
Giuseppe Lo Re
Dipartimento di Ingegneria Chimica,

Gestionale, Informatica, Meccanica
Università di Palermo
Palermo
Italy

ISSN 2194-5357 ISSN 2194-5365 (electronic)
ISBN 978-3-319-03991-6 ISBN 978-3-319-03992-3 (eBook)
DOI 10.1007/978-3-319-03992-3
Springer Cham Heidelberg New York Dordrecht London

Library of Congress Control Number: 2013957383

� Springer International Publishing Switzerland 2014
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. Exempted from this legal reservation are brief
excerpts in connection with reviews or scholarly analysis or material supplied specifically for the
purpose of being entered and executed on a computer system, for exclusive use by the purchaser of the
work. Duplication of this publication or parts thereof is permitted only under the provisions of
the Copyright Law of the Publisher’s location, in its current version, and permission for use must
always be obtained from Springer. Permissions for use may be obtained through RightsLink at the
Copyright Clearance Center. Violations are liable to prosecution under the respective Copyright Law.
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.
While the advice and information in this book are believed to be true and accurate at the date of
publication, neither the authors nor the editors nor the publisher can accept any legal responsibility for
any errors or omissions that may be made. The publisher makes no warranty, express or implied, with
respect to the material contained herein.

Printed on acid-free paper

Springer is part of Springer Science+Business Media (www.springer.com)



Preface

The title of this book is a pun on the use of the preposition ‘‘onto’’ with the aim of
recalling ‘‘Ontology,’’ the term commonly adopted in the computer science
community to indicate the study of the formal specification for organizing infor-
mation about objects and entities.

The Ontology notion originates from philosophy, where it refers to the meta-
physical study of the nature of being and existence. In computer science and more
specifically in the field of knowledge engineering, ontologies are used for a quite
different purpose, that is, for modeling concepts and relationships on some domain.

Year 2013 celebrates the twentieth anniversary of the World Wide Web. The
simple network of hypermedia has transformed the world of communications with
enormous implications on the social relationships; however, it soon showed its
main drawback that, in the opinion of its creator—Tim Berners-Lee—is the lack of
meaning in exchanged data when artificial agents are involved. Contents were
designed to be read by humans and not to be meaningfully manipulated by
computer programs.

With the introduction of the semantic web the meaningful contents are
opportunely structured, in order to allow software agents roaming from page to
page to readily carry out sophisticated tasks.

From an infrastructural perspective the traditional World Wide Web has
experienced a further extension represented by the Internet of Things (IoT), today
feasible thanks to the integration of the pervasive technology of sensor networks.
Sensor networks are composed of several devices capable of sensing environ-
mental phenomena, of performing small on-board computations, and of commu-
nicating with each other in order to cooperate.

Two different aspects, observable at two separate layers, characterize the
Internet of Things. The physical devices connected to the network and the data
they are able to collect and transmit constitute the raw infrastructure, deployed all
over the globe.

The semantics of the collected data, the meaning of the actions they are able to
trigger, their exploitation in ever-more challenging applications capable of dra-
matically changing everyday life, represent the real knowledge that human beings
and even computers themselves may acquire.

The most important contribution of IoT regards the possibility of enabling more
efficient machine-to-machine cooperation. To such aim, ontologies represent the
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most suitable tool to enable transfer and comprehension of information among
computer applications, even those designed and developed by unrelated people in
different places.

It is thus possible to surf the sea of information available today in digital form
without the intervention of a human being, thus accomplishing a real web of
things.

This new paradigm uncovers new horizons for the development of visionary
and challenging applications. Such new services, bridging the virtual and physical
worlds, span various domains such as energy efficiency, health care, precision
agriculture, and infrastructure monitoring.

This book proposes a collection of contributions illustrating different applica-
tions following these directions and that are the outcomes of real experiences
developed in the context of research projects.

A relevant portion of the book contains papers illustrating the Internet of Things
in the specific domain of Ambient Intelligence (AmI). AmI is a recent research
field that considers the user as the focus of an environment equipped with
pervasive devices, with the main goal of satisfying his requirements, and of
assisting him in daily activities. The complexity of such a domain imposes the
adoption of formal methods of knowledge representation; in such context, ontol-
ogies represent a useful instrument for overcoming the intrinsic difficulties arising
from heterogeneity and dynamicity, thus effectively making the Internet of Things
fully exploitable.

Papers presented in the first part of the book (1–15) fall within this group and
have been discussed during a project workshop held in Palermo on October 29,
2013.

Furthermore, in order to reach a broader audience, we collected some other
interesting contributions devoted to illustrate other compelling application fields,
ranging from the tourism market to the public administration, from the thermo-
solar plants to the multi-risk assessment.

We would like to thank all the authors for their contributions, which we believe
represent interesting and stimulating advances in this cross-disciplinary field.

We also would like to thank all the colleagues for their invaluable support in
reviewing the papers, and finally Dr. Alessandro Perricone for his help in the final
editing.

November 2013 Salvatore Gaglio
Giuseppe Lo Re
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