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Dynamics and control of distributed autonomous systems  
 

Abstract:  
In the first part of the talk, we examine fundamental limitations arising from the use of local 
feedback in autonomous systems subject to stochastic disturbances. For vehicular        
formation control problems in topology of regular lattices we show that it is impossible to 
have coherent large formations, that behave like rigid lattices, in one and two spatial      
dimensions. Yet we prove that this is achievable in 3D. The observed phenomenon is a 
consequence of the fact that, in 1D and 2D, local feedback laws are ineffective in guarding 
against disturbances with large spatial wavelength. We provide connections with several 
other problems including distributed averaging algorithms, global mean first passage time 
of random walks, effective resistance in electrical networks, and statistical mechanics of 
harmonic solids.  
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distributed optimization, design of controller architectures, dynamics and control of fluid 
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CAREER Award from the National Science Foundation in 2007, the George S. Axelby  
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