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Abstract of Thesis

In coordination of a group of mobile robots in a real environment, the formation is an important
task. Multi-mobile robot formations are achieved using small robots with small hardware
capabilities.

To perform formation, localization, orientation, path planning and obstacle and collision
avoidance should be accomplished. In particular, such tasks have been solved in this thesis by
introducing new algorithms developed with the main idea of providing simple strategies for low
cost teams of robots. More in details, the localization problem has been solved by proposing a new
algorithm (cluster matching algorithm). The localization problem has been dealt with by combining
the information from a static reference framework (a laser) with that from IR sensors equipped on
the robots. The problem of collision avoidance has been solved by proposing a new algorithm
(reciprocal orientation algorithm) based on reciprocal actions determined by the knowledge limited
to the orientation of the robots, while other approaches rely on the full information on the velocity
of robots. The issue of path planning has been dealt with by using an improved version of the
tangent visibility graph (visibility binary tree algorithm) requiring weaker computational efforts.
Finally, several strategies for formation, minimizing the energy spent by the robots or the time for
achieving the task, have been investigated. An experimental setup is also discussed in this thesis. It
is based on small differential drive robots designed for testing the algorithms introduced in the
thesis.




