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The 13th Edition of the closed-door Strategic Workshop was held in Saint-Paul De Vence,
France. The focus during the active two-day discussions of the participating major stake-
holders, was on wireless robotics research and standardization.

Wireless robotics is a rapidly growing area with the potential to significantly affect mobile
telecommunication networks. The recent interest of both the research and standardization
community in wireless robotics is motivated by the fast increase in smart personal commu-
nication devices and in demand for data intensive applications running on such devices, on
one side, and the potential of using multi-robot systems for a variety of applications in space,
military, undersea, service, and industry.

This Special Issue features nine selected papers on the above topic and related enabling
technologies. The collection of papers addresses a number of challenges related to commu-
nication, networking and performance aspects, as well as the importance of standardization
effort in this area. Sets of wireless robots are, in essence, complex spatially distributed sen-
sor-actuator networks with a high variability in bandwidth and service types moving about
in dynamically changing environments in ever-changing network structures and topologies.
Moreover, these systems are used in environments that are characterized by potentially mas-
sive electromagnetic disturbances. This puts stringent requirements on the reliable commu-
nication and networking capabilities for wireless robotic systems.

M. Ruggieri
Department of Electronics Engineering, CTIF-Italy, University Roma Tor Vergata, Via Politecnico
1, 00133 Rome, Italy
e-mail: ruggieri@uniroma2.it

O. B. Madsen
CTIF, Aalborg University, Inst. 8—Kommunikationsteknologi, Niels Jernes Vej 12, Room a5-213,
9220 Aalborg, Denmark
e-mail: obm@es.aau.dk

R. Prasad (B)
Aalborg University, Niels Jernes Vej 12, 9220 Aalborg Øst, Denmark
e-mail: prasad@es.aau.dk
URL: http://www.wirelessvitae.org/2011

123



458 M. Ruggieri et al.

Software defined radio (SDR) is one enabler of reliable wireless robotic communications.
The paper “Software Defined Radio Technology for Highly Reliable Wireless Communica-
tions” by Hiroyasu Ishikawa explains the features and advantages of SDR technologies and
proposes advanced applications of SDR for telerobotic control, which require highly reli-
able wireless communications, and for multi-mode wireless sensor networks (MM-WSN),
as potential markets for wireless robotics and machine to machine (M2M) communication.

The physical layer(s) of wireless robotics may take advantage of current standards, like
Bluetooth, Wifi, etc., each of them addressing a specific segment of wireless robotics. How-
ever, wireless robotics has a wide range of needs, comprising low power, robustness and
high data rate when video is used as well as the opportunity to use a large number of trans-
ceivers. The paper ‘Continuous Phase Modulation and Space-Time Coding : A Candidate
for Wireless Robotics,” by Luc Deneire and Jerome Lebrun, proposes a new physical layer,
based on Continuous Phase Modulation (CPM) and Space-Time Coding as a means to cover
those needs and opportunities. Both are complementary to each other, with space-time cod-
ing yielding a higher spectral efficiency as well as enhanced robustness against the wireless
channel.

Wireless robotic networks are expected to operate in a distributed and parallel manner in
order to achieve a common goal. It is expected that ad hoc networks will be formed based on a
given context resulting in unpredictable and varying network topologies. The paper “Adoption
of Vehicular Ad Hoc Networking Protocols by Networked Robots,” by Wim Vandenberghe,
Ingrid Moerman, and Piet Demeester focuses on the utilization of wireless networking in the
robotics domain, and in particular on novel Robotic Ad Hoc Network (RANET) protocols.
The paper provides a thorough overview of the related work in the domain of robotic and
vehicular ad hoc networks and defines an exhaustive list of requirements is defined for both
types.

Security is another very important issue in the dynamic network environment of wireless
robotic networks. The paper “Performance Related Security Modelling and Evaluation of
RANETs,” by Demetres Kouvatsos analyzes security aspects that may affect RANET perfor-
mance.

A number of papers are directly focused on application-related challenges and possibili-
ties of wireless robotics. The paper “Wireless Underwater Communications,” by J. Poncela,
P. Otero, and M.C. Aguayo focuses on use of wireless robotics underwater and describes the
characteristics of the acoustic underwater channel and how it impacts the mechanisms at the
link and network layers.

The paper “Understanding link behavior of non-intrusive wireless body sensor networks,”
by Rune Hylsberg Jacobsen, Kim Kortermand, Qi Zhang, and Thomas Skjødeberg Toftegaard
focuses on medical applications and related challenges. The paper presents a study of the
link layer behavior of wireless body sensor networks operating at 2.45 GHz and reports on
a wearable body-centric network operation in realistic environments from which a wireless
channel characterization based on a novel test framework is given.

The significance of wireless robotics in the communication world and the variety of appli-
cations possible brings forward the importance of standardizing the various technological
aspects. The paper “Wireless Communication in Mobile Robotics: A Case for Standardiza-
tion” by Henrik Schijøler and Thomas Skjødeberg Toftegaard discusses the relevant issues
and concerns accompanying the efforts in creating a standard for wireless communication
in mobile robotics. The application areas of mobile robotics exhibit immense diversity and
that may make standardization across the entire set of application areas. The paper “Wire-
less Robotics: A History, an Overview, and the Need for Standardization,” by Sanil Pruthi
continues the thoughts by assessing the background of wireless robotics and the challenges

123



Editorial: Special Issue on “Wireless Robotics—Research and Standardization” 459

faces for its adoption. Finally, the paper “Wireless Robotics—a Highly Promising Case for
Standardization,” by Alois Knoll, and Ramjee Prasad, Center for TeleInfrastruktur, focuses
on the benefits of having wireless robotics standards and on the strategies that need to be
developed for this field.

We are confident that this Special Issue will give you incentives and research ideas for the
unexplored and promising area of wireless robotics.
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