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Abstract 

Over the past few years, robotic exploration of unknown environments has emerged as an important 

direction within the field of robotics. An essential operation performed during robotic exploration is 

terrain or area coverage which requires multiple robots to cover every region of an environment using a 

sensor or coverage tool provided on each robot. Area coverage is used in various applications of robotic 

systems such as aerial reconnaissance for the military, for robotic exploration in unmanned search and 

rescue operations, for autonomous exploration of extra-terrestrial surfaces in space-related applications 

and even in domestic applications such as automated crop harvesting. In this talk, I will describe some of 

the techniques that have been developed by our group for performing area coverage using a distributed 

system of mobile mini-robots. The novel approach developed for our system utilizes a combination of a 

swarming-based emergent system with a utility-based multi-agent model for controlling teams of 

robots, to improve the efficiency of the area coverage operation. In the talk, I will present analytical and 

empirical results of our algorithms as well as video demonstrations of experiments of our techniques on 

physical mini-robots. 
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