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When many agents share a workspace, the interesting problems come from how they are coupled.
Most multi-robot planning treats the agents as independent and the coupling between them as a
constraint to be designed around. This talk looks at two settings where the coupling is instead the
structure that makes the problem solvable. In the first, the coupling runs through the task. A team
of robots must simultaneously survey an area and service linear features running through it, such
as cracks in a road surface. These look like separate problems but form one continuous domain,
and separating them creates discontinuities that force detours and overlaps. By mapping both
domains onto a shared manifold, we show that plan quality is governed by a topological condition
on the order in which regions are visited, which yields planning with provable optimality guarantees,
including when the features must be discovered during execution. In the second, the coupling runs
through the environment. At the nanoscale, agents such as nanowires have no onboard actuation
and are driven by a single global electric field, so one input reaches every agent at once.
Independent control under one shared input would be impossible if the agents were identical. It
works precisely because they are not: small differences between them are what let a common
input move them to different targets. I will show results from both hardware robot platforms and
nanoscale manipulation.
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