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Abstract: In this paper, we present a framework and the software architec-
ture for the deployment of multiple autonomous robots in an unstructured
and unknown environment with applications ranging from scouting and re-
connaissance, to search and rescue and manipulation tasks. Our software
framework provides the methodology and the tools that enable robots to
exhibit deliberative and reactive behaviors in autonomous operation, to be
reprogrammed by a human operator at run-time, and to learn and adapt to
unstructured, dynamic environments and new tasks, while providing per-
formance guarantees. We demonstrate the algorithms and software on an
experimental testbed that involves a team of car-like robots using a single
omnidirectional camera as a sensor without explicit use of odometry.

1.

It has lon been reco nized that there are several tasks that can be performed
more e ciently and robustly usin multiple robots 1 4. In fact, there is
e tensive literature on robot control and the coordination of multiple robots.
Our oal, in this paper, is to describe a set of software tools that allows the de
velopment of controllers and estimators for multirobot coordination. The tools
consist of a framework for developin software components, architecture for
control and estimation modules, and a set of decentralized control, plannin

and sensin al orithms. Qur software framework divides the overall multi

robot control task into a set of modes or behaviors, which may be e ecuted
either se uentially or in parallel.  odes can consist of hi h level behaviors
such as plannin a path to a oal position, as well as low level tasks such as
obstacle avoidance. e use a hi h level lan ua e to formally describe how and
when transitions between these modes are to take place in order to achieve a
set of lobal ob ectives. Finally, because it is di cult to predict e actly un
der what conditions switchin between modes should occur, we parameterize
mode boundary transitions within each robot s information space and use re
inforcement reward to obtain locally optimal mode boundary locations. Thus
the multirobot system can learn to continually improve overall performance
throu h interaction with the environment, without human intervention.
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