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Abstract

The paper introduces a method for local navigation of mobile robots based on the discrimination of multiple
artificial fields, which correspond to targets, obstacles, robots and, if this is the case, robot collectives.
Instead of just adding up all potentials, the robot discerns the pertinent potentials at its location and applies
a set of motion decisions at each moment. Satisfactory results are obtained. This is the first paper of a more
extensive work dealing with individual robots, unorganized groups of robot and robot formations. Here, the
method is introduced, with examples for a single robot and for several independent robots.
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1. Introduction

In this paper, a local navigation control for robots is introduced. The method is
based on discrimination of artificial fields. Depending on the application scenario,
several artificial fields can be used to consider attraction from targets, repulsion
from obstacles, geometry criteria for formations, etc. The conventional way to deal
with virtual fields is to combine all the potentials into one expression and then use
some variant of a gradient descent. In the method proposed here, the robot discerns
each potential being relevant at its location and goes through a decision process. The
new method can be applied to single robots, groups of robots and formations. Here,
the method is introduced with application examples for single robots and groups of
independent robots. A second paper following this paper is devoted to formations,
with numerous examples.
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