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PR REH A Research of Medium Access Control Protocol for Robot Communication in Autonomous
Distributed Systems

In recent years, with progress of technology and rapidly decreasing of the birthrate, it is
necessary to develop industrial robots in order to deal with many tasks in plants and production
systems. The robots can be used also in other fields such medical-care, welfare and
construction. Moreover, there are some tasks such as the maintenance of atomic facilities,
rescue of disaster in the city, removal of land mine and so on that humans can not deal with,
but the robots can have wide applications

However, it is very difficult to carry out all tasks by single robots. Therefore, the cooperation
between robots is necessary. Presently, some research works deal with the autonomous
distributed robot systems. In these systems, many autonomous mobile robots cooperate
together to carry out complicated tasks. Communication among robots is very important for
exact cooperation actions. For real-time communication, it is necessary to develop efficient
Media Access Control (MAC) protocol.

In this thesis, we propose an Adaptive Reservation-Time Division Multiple Access
(AR-TDMA) medium access control protocol which can realize a real-time communication
among robots in a heterogeneous environment by using a reservation mechanism. Also, by
using an adaptive time slot allocation method, the protocol has a flexible behavior and can deal
with the change of number of robots. Furthermore, the proposed protocol can reduce the packet
collision probability.

This thesis is organized as follows. In Section 1, we will describe background and research
purpose. In Section 2, we will describe autonomous distributed robot systems. In Section 3, we
will discuss the previous work. In Section 4, we present the proposed method. In Section 5, we
give some considerations and compare the proposed method with a conventional method.
Finally, some conclusions and future work are given in Section 6.
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