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Abstract

In this article, <we address the problem of planning and controlling mltiple= interacting dynamic
systems to reach given target sets in a coordinated fashion. There is a sigmnificant literature on
coordinated control dealing with the problem of motion formation planning and control [7, 5, 6].
However, tliere are requirements for coordinated motion planning rather than ££or formation keeping
{1, 2]. One promising way of expressing these requirements is by coordinat ed state constraints.
We say that a given set of dynamic systerms satisfies coordinated state const=raints if some of the
constituent dynamiic systems satisfy satisfy state constraints which dependon  the state variables of
other dynamic systems in the considered set. Here, we will consider thestate constraints modeled
by set-valued maps mapping the state of each system onto constrainis for thee other systems. The
control problem consists in finding a control strategy for each dynamicsysten— enabling it to reach
the target at some time within some prescribed time interval while satisfying t=he coordinated state
constraints,

We address these problems using backwward reachable set computation an=d dynamic optimiza-
tion techniques [3]. We use reach sets to describe the evolution of a dynamic system, invariant
sets to describe the locations where the permanence of an entity within a ce=rtain set is ensured,
and solvability sets to describe the locations from which a system canevolve to reach a given set.
The key observation is that we can represent vehicles, their spatial-temporal e=volution, their inter-
actions, and their operations in the language of sets using concepts and techxtiques from dynamic
optimization.

An illustration of the proposed a framework for the representation, formm al specification, and
control synthesis ira the context of networked autonomous underwater whicless is also included, {4],
and a framework for the practical implementation of coordinated control st- rategies at both the
planning and control levels is discussed.
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