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Abstract: The typical approach to multi-robot systems is to divide the team-level tasks into suitable building 
blocks and have the robots solve their respective subtasks in a coordinated manner. However, by bringing 
together robots with different capabilities, it should be possible to arrive at completely new capabilities and 
skill-sets. In other words, the whole becomes greater than the sum of its parts. In this talk, we will formalize 
this idea through the composition of barrier functions for encoding the collaborative arrangements in terms 
of expanding and contracting the reachable and safe sets. Inspired by the ecological concept of a mutualism, 
i.e., the interaction between two or more species that benefit everyone involved, the formalism is 
contextualized in a long-duration setting, i.e., for robots deployed over long time scales where optimality 
have to take a backseat to "survivability". 
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