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Guest Editorial
Special Section on Cyber-Physical Systems

and Cooperating Objects

A LTHOUGH the IT transformation in the 20th century ap-
peared revolutionary, a bigger change is probably yet to

come. The terms cyber-physical systems and cooperating ob-
jects have come to describe research and engineering efforts that
tightly conjoin real-world physical processes and computing
systems. The integration of physical processes and computing is
not new. Embedded systems have been in place for a long time
to denote systems that combine physical processes with com-
puting. The revolution will stem from extensive networking of
embedded computing devices and holistic cyber-physical co-de-
sign of systems that integrate sensing, actuation, computation,
networking and physical processes. Such systems pose many
broad technical challenges, ranging from distributed program-
ming paradigms to networking protocols, as well as systems
theory that combines physical models and networked embedded
systems. Applications of cyber-physical systems and cooper-
ating objects include, among others, critical infrastructure mon-
itoring and control, process control and manufacturing, highly
dependable medical devices, intelligent transportation and ve-
hicles, and energy management and conservation.

This Special Section presents examples of recent advances
in the state-of-the-art of cyber-physical systems and cooper-
ating objects. Pascal A. Vicaire, Enamul Hoque, Zhiheng Xie,
and John A. Stankovic present a group-based programming
abstraction for complex cyber-physical systems consisting of
multiple systems and heterogeneous devices. Woochul Kang,
Krasimira Kapitanova, and Sang Son introduce a real-time data
distribution service for cyber-physical systems operating in
unpredictable environments. Hahnsang Kim and Kang G. Shin
propose a battery management architecture to monitor and con-
trol large-scale battery packs for electric cars. Xiaorong Zhang,
Yuhong Liu, Fan Zhang, Jin Ren, Yan Lindsay Sun, Qing Yang,
and He Huang describe the design and implementation of a
cyber-physical system that controls artificial legs through a
neural machine interface.

This Special Section is the result of the outstanding effort
by the reviewers and the authors. We hope this Special Section
provides a representative sample of the cutting-edge research on
cyber-physical systems and cooperating objects.
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