Autonomous Self-assembly in a Swarm-bot
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Summary. Multi-robot systems have been studied in tasks that require the robots
to be physically linked. In such a configuration, a group of robots may navigate a
terrain that proves too difficult for a single robot. On the contrary, many collective
tasks can be accomplished more efficiently by a group of independent robots. This
paper is about swarm-bot, a robotic system that can operate in both configurations
and autonomously switch from one to the other.

We examine the performance of a single robot and of groups of robots self-
assembling with an object or another robot. We assess the robustness of the system
with respect to different types of rough terrain. Finally, we evaluate the performance
of swarms of 16 physical robots.

At present, for self-assembly in autonomous, mobile robotics, swarm-bots is the
state of the art for what concerns reliability, robustness and speed.
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1 Introduction

Many researchers aim at exploiting the potential of physically connected
robotic modules to accomplish tasks that can not be achieved by the same
modules separately. Groups of physically connected robots have been studied
in the context of all-terrain navigation, for instance, navigating uneven ter-
rain [13], descending stairs [23, 2], climbing near vertical walls {24], or avoiding
obstacles during locomotion [21].

Special attention has been paid to the ability to self-reconfigure the shape,
once connected into a common entity, with no external mechanical assis-
tance [8, 3, 22, 19, 24, 14]. In most of these systems, robotic modules either
have to be pre-attached by the experimenter, or be arranged in specific relative
positions. A single module usually has very limited autonomous capabilites.
Typically it is not equipped with any sensors to perceive the environment
(except simple IR photo sensors integrated in the connection plates). Nor,
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