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Distributed coadaptive control and optimization of
swarm robot synchronization
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Abstract ; Co-adaptive conirol mechanisms for swarm robot systems were investigated to see if swarms could adapt to
complex environments by using distributed control with local information exchange. The phenomenon of synchroni-
zation was studied, and on that basis a decentralized controller was proposed. It combined the ideas of a virtual
force, the nearest neighborhood law, and environmental factors. It was proven that this controller can enable all
swarm members to converge to a common velocity with bounded errors, whether the swarm topology is fixed or dy-
namic. The advantage of this controller is that it just needs local information to provide stable group behavior. In
addition, parameters were optimized on the basis of the proposed controller to achieve the goal of minimum energy
consumption. To deal with particle swarm optimization algorithms (PSO) easily falling into local optimums and hav-
ing low accuracy, an improved algorithm was put forward. This was used to solve the energy optimization problem.
Simulation results are included that verified the controller and algorithm.
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