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Exploration by a Modular Robot in a Two-Dimensional Grid Field
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Abstract: We consider the exploration problem by a modular robot (or metamorphic robot) in
a two-dimensional m x n grid field. The goal is to find a target placed in an arbitrary cell in the field. A
modular robot consists of multiple uniform modules each of which autonomously moves in the field. Each
module is anonymous, oblivious (memory-less), cannot observe the entire field, and does not know the posi-
tion of the target beforehand. Additionally, the modules do not have explicit communication medium so that
they cooperate with each other by just observing the positions of other modules in the visibility range. A
modular robot starts exploration from an arbitrary initial configuration and finds the target by some module
entering the cell where the target is placed. We present distributed exploration algorithms for each module.
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