
Communications
in Computer and Information Science 282



Dieter Uckelmann Bernd Scholz-Reiter
Ingrid Rügge Bonghee Hong
Antonio Rizzi (Eds.)

The Impact of Virtual,
Remote, and Real
Logistics Labs

First International Conference, ImViReLL 2012
Bremen, Germany, February 28 – March 1, 2012
Proceedings

13



Volume Editors

Dieter Uckelmann
University of Bremen, LogDynamics Lab
28359 Bremen, Germany
E-mail: dieter@web-of-things.com

Bernd Scholz-Reiter
BIBA GmbH
28359 Bremen, Germany
E-mail: bsr@biba.uni-bremen.de

Ingrid Rügge
University of Bremen
International Graduate School for Dynamics in Logistics
28359 Bremen, Germany
E-mail: rue@biba.uni-bremen.de

Bonghee Hong
Pusan National University
Institute of Logistics Information Technology
Pusan 609-735, Korea
E-mail: bhhong@pusan.ac.kr

Antonio Rizzi
University of Parma, RFID Lab
43100 Parma, Italy
E-mail: antonio.rizzi@unipr.it

ISSN 1865-0929 e-ISSN 1865-0937
ISBN 978-3-642-28815-9 e-ISBN 978-3-642-28816-6
DOI 10.1007/978-3-642-28816-6
Springer Heidelberg Dordrecht London New York

Library of Congress Control Number: Applied for

CR Subject Classification (1998): J.1, H.4, C.3

© Springer-Verlag Berlin Heidelberg 2012
This work is subject to copyright. All rights are reserved, whether the whole or part of the material is
concerned, specifically the rights of translation, reprinting, re-use of illustrations, recitation, broadcasting,
reproduction on microfilms or in any other way, and storage in data banks. Duplication of this publication
or parts thereof is permitted only under the provisions of the German Copyright Law of September 9, 1965,
in its current version, and permission for use must always be obtained from Springer. Violations are liable
to prosecution under the German Copyright Law.
The use of general descriptive names, registered names, trademarks, 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.

Typesetting: Camera-ready by author, data conversion by Scientific Publishing Services, Chennai, India

Printed on acid-free paper

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



Preface

This volume contains the proceedings of the first international conference on
“The Impact of Virtual, Remote and Real Labs in Logistics” 2012 (ImViReLL
2012). The conference took place in combination with the “International Con-
ference of Dynamics in Logistics” 2012 (LDIC 2012) in Bremen, Germany.

The importance of logistics labs in supporting the transition from funda-
mental to applied research is undisputed. Lately, the Internet (of Things) has
changed the scope of these labs. Firstly, the Internet of Things is addressed as
a research topic in these labs. Secondly, the Internet supports virtualization of
testing infrastructures and remote access to logistics labs for increased collabora-
tion between researchers across different research disciplines and locations. The
goal of the conference was to focus on lab-based research and education, eval-
uate their impact in research and education and investigate specific demands,
opportunities and challenges.

The idea to have a conference focusing on the role of logistics labs and their
relevance for research and education has largely been influenced by corresponding
research on labs in other disciplines, such as chemistry, electronics, engineering
and automation. Collaborations, such as the Virtual and Remote Labs Commu-
nity (www.vrlcom.com), lab2go (www.lab2go.net), Global Online Laboratory
Consortium (online-lab.org) as well as conferences (e.g., Remote Engineering
and Virtual Instrumentation – REV) and journals, such as the International
Journal of Online Engineering – iJOE, have provided different platforms to ex-
change ideas and research results about lab-based research. However, logistics
labs have spread during the last years without an established information ex-
change community.

The ImViReLL conference tries to fill this gap. On the one hand, it pro-
vides a platform for information exchange between lab researchers in logistics.
It thus supports and complements the work of the Global RF Lab Alliance
(www.grlfa.org), RFID in Europe and the International Journal of RF Tech-
nologies, which are focused on radio-frequency-based research and applications
in logistics. On the other hand, ImViReLL invites researchers from other dis-
ciplines to support interdisciplinary research and information exchange. This
approach is not without problems, however. Some reviews, for example, have
been declined by scientific committee members from other disciplines if papers
were too domain-specific to logistics. It will take further efforts to differentiate
domain-specific from domain-independent topics.

ImViReLL 2012 provided a venue for researchers from academia and indus-
try interested in future-oriented logistics labs as a nucleus for innovation. The
conference covered research in logistics from a wide range of fields, for instance,
engineering, computer science, distributed education and collaborative research.



VI Preface

The conference addressed numerous specific areas of interest, such as lab-
based technology and feasibility studies, pilots and demonstrators, lab-centric
specifics of logistic labs, virtual and remote research environments and commu-
nities, the role of RFID, sensors, actuators, robots, intelligent material handling,
and (de-) centralized data processing in logistic labs, architecture developments
for multiple (networked) demonstrators, social networking technology in research
and educational implications. This diversity of topics is reflected in the confer-
ence papers.

We would like to thank all authors, Scientific Committee members and re-
viewers for their work. Additionally, we would like to thank RFID in Europe,
Concord, LogDynamics, the Global RF Lab Alliance and RFID Journal for their
helpful support.

March 2012 Dieter Uckelmann
Bernd Scholz-Reiter

Ingrid Rügge
Bonghee Hong
Antonio Rizzi
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Javier Garćıa-Zubia Deusto Institute of Technology, Spain
Christian Gorldt BIBA GmbH, Germany
Willibald Günthner TU Munich, Germany
Bill C. Hardgrave Auburn University, Bremen
Hamid Reza Karimi University of Agder, Norway
Dietmar Kennepohl Athabasca University, Canada
Michael Lawo University of Bremen, Germany
Yu Liu, RFID Lab Chinese Academy of Science (CASIA), Beijing,

China
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