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Abstract: Robots are deployed in an increasing number of environments and applications, and tasked with 
ever complex missions with temporal, logical, and timing constraints. Practical and safety considerations 
impose that solutions are robust to perturbations and noise, and able to handle infeasible scenarios as best as 
possible. A planner for a self-driving car may not just return without a solution, it still needs to steer the car 
as best possible. A multi-agent team should not abandon a mission if one robot fails during deployment. A 
delivery robot should find alternatives and swap unavailable groceries based on the user's preferences. In this 
talk, we present and clarify the robustness and relaxation of temporal logic specifications. We present 
automata- and mixed integer linear programming (MILP) methods to address them in various mission 
settings for single- and multi-robot systems. We use automata to capture multiple relaxation semantics and 
provide a model for abstraction of rich user-preferences. We achieve scalability with respect to number of 
agents and specification complexity in multi-robot missions via MILP encodings while ensuring robust 
satisfaction in case of feasibility and partial satisfaction otherwise. We apply these techniques to coordinate 
heterogeneous teams of robots, robot swarms, and modular aerial robotic systems. 
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