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Abstract 

As robots become ubiquitous in our everyday lives, they are more and 
more often assigned complex tasks involving multiple objectives at once. 
Moreover, efficiency, here intended as the ability to complete more tasks 
in a given amount of time, is becoming increasingly important. At the 
same time, spurred by progress in machine learning, there is a tendency 
to explore novel designs in which robots rely more on visual sensors and 
less on traditional sensors like range finders. In addition, robots use 
imprecise sensors, and are subject to noisy dynamics. In this talk we 
consider the problem where a team of mobile robots is tasked with 
collecting information about a set of stationary targets. There is a 
temporal deadline to complete the task, and the objective is to 
determine a control policy maximizing the probability of successfully 
completing the task within the assigned deadline. We also present a 
solution for the problem of creating and merging together partial spatial 
models relying on our recently introduced Oriented Topological Semantic 
Maps (OTSM), which are human-like representations of indoor 
environments for robot navigation. This problem arises when a group of 
robots cooperatively explore an environment, and each one 
independently builds a partial map that must be combined with the 
others into a full map. 
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