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Abstract 
 
We consider the problem of controlling relatively large ensembles of memoryless robots that have few, 
discrete sensory inputs. First, we show how ensembles of loosely coupled robots with 1-bit inputs and 
continuous outputs can be controlled to gather in a common place, or disperse to cover an area. Then, we 
study ensembles of robots that can assemble with each other. The robots are of cubic shape with 2-bit inputs 
per face, and have discrete outputs. We present theoretical and empirical findings for two systems, a moment-
driven terrestrial robot (M-Blocks from MIT) and an aquatic robot (MHP from Sheffield). We conclude by 
discussing current limitations and possible extensions 
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