Sustainable socio‐economic development relies on technological advances in
ﬁelds such as transporta on and energy distribu on. Such advancements are
expected to happen through the development of Cyber‐Physical Systems (CPS),
which bring the power of compu ng and communica on technologies to the
large scale physical systems that deﬁne our modern world. In this talk, we look
at the example of an intelligent transporta on system for coopera ve vehicle
safety, and analyze the ght coupling of the components of this system. Due to
the immense complexity of these CPSs, design and op miza on of such sys‐
tems for eﬃcient coordina on, communica on, and control is a challenging task. We formulate the design problem of the coopera ve
vehicle safety as the problem of tracking dynamical systems over a network that is coupled with these dynamical systems. We show
that in principle the right modeling and abstrac on of the CPS components will allow breaking this complex problem into solvable
smaller sub‐problems. The ﬁrst sub‐problem is vehicle tracking under network constraints. The second sub‐problem is op mal net‐
work management under vehicle tracking load assump ons. We then generalize this concept to model‐based informa on networking
and control using stochas c hybrid systems, and show its applica on to other vehicle automa on problems. We describe experiment
results from both prototype implementa on and large scale simula ons. We conclude the talk by examining the more general and
larger scale issues of providing safety and eﬃciency through transporta on and energy domain Cyber‐Physical Systems.
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