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Consensus or synchronization of networked dynamical systems attracted a lot of attention over the past
twenty years in our control community. In this talk, we begin with a brief history of consensus research
with the goal of presenting how consensus of heterogeneous multi-agent system give rise to emergent
behavior in a concrete manner. We also talk about how to leverage the new emergent behavior in many
engineering problems such as distributed state estimation, distributed optimization, and robustification of
multi-agent systems.
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The distributed formation control laws use relative information defined in local coordinate frames; thus, from a
sensing perspective, the formation control laws are fully distributed. The formation control laws have been mainly
used for the control of multi-agent systems, including coordination of a group of mobile agents, formation flying of
UAVs, platooning of a group of autonomous vehicles, and rendezvous of spacecrafts. From the perspective that the
distributed formation control uses local relative measurements for the control of agents, it could be conjectured
that the distributed formation control imitates the feature of collective animal motions. After briefly reviewing the
collective behaviors of biological systems, distributed formation control laws are mathematically refined to show
how they are related to the animal’s sensing mechanisms.
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