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The purpose of this study is to construct a new control theory that includes
the various tasks of multi-agent systems and to lay the foundation for a unified analysis and
design theory, which eliminates the need for trial-and-error for each task. We considered the
problem of achieving a desired configuration when the only information available to the agent is
that of its neighbors, with relative measurements that vary with its own position and posture. As a
main result, we derived rigorous conditions for determining whether this task is achievable. The
conditions are that the desired set of configurations is an orbit of the set of relative
measurements and that the network is clique-rigid. Furthermore, we proposed a method for designing
an optimal distributed controller under these conditions.
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