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Abstract. Mobile robots depend on power for performing their task.
Powered floor systems, i.e., surfaces with conductive strips alternatively
connected to the two poles of a power source, are a practical and effective
way for supplying power to robots without interruptions, by means of
sliding contacts. Deciding where to place the sliding contacts so as to
guarantee that a robot is actually powered irrespective of its position
and orientation is a difficult task. We here propose a solution based on
Differential Evolution: we formally define problem-specific constraints
and objectives and we use them for driving the evolutionary search. We
validate experimentally our proposed solution by applying it to three
real robots and by studying the impact of the main problem parameters
on the effectiveness of the evolved designs for the sliding contacts. The
experimental results suggest that our solution may be useful in practice
for assisting the design of powered floor systems.
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Introduction and related work

Mobile robots are playing a role of increasing importance in current society.
They are and will be aiding humans in performing tasks which may be dangerous, fatiguing, or boring due to repetitiveness. Examples range from persons
transportation and goods delivering to surveillance.
One significant challenge in the field of mobile robots is how to provide power
to the robots. The most common solution is to use batteries, which have, however,
the apparent limitation that have to be recharged, causing a stop in the robot
operations. A viable alternative consists in delivering power to the robot by
electrifying the environment where it moves: this solution builds on the longestablished experience on supplying powers to mobile machines, the most notable
examples being in transportation systems, e.g., trains [1] and trams [2]. Another
large family of solutions is based on wireless power delivery, often realized by
means of resonating coils [3, 4].
In this paper, we focus on powered floors: the surface on which the robot
moves is covered with conductive strips, interleaved by narrow non-conductive
strips, alternatively connected to positive and negative poles of a power source;

