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Welcome to the Special Issue of the Journal of
Robotics and Autonomous Systems on ‘Discrete
Event Systems in Robotics and Automation’.
The underlying mathematical representation of
complex computer-controlled robotics and au-
tomation systems is still insufficient to create a
set of models which accurately captures the dy-
namics of such systems over the entire range of
system operation. We remain in a situation where
we must tradeoff the accuracy of our models with
the manageability of the models. Closed-form
solutions of mathematical models are almost ex-
clusively limited to linear system models. Com-
puter simulation of nonlinear and discrete-event
models provide a means for off-line design of
control systems. Guarantees of system perfor-
mance are limited to those regions where the
robustness conditions apply. These conditions
may not apply during startup and shutdown or
during periods of anomalous operation.

Recently, attempts have been made to model
low- and high-level system changes in automated
and semi-automatic systems as discrete event dy-
namic systems (DEDS). Several attempts to im-
prove the modeling capabilities are focused on
mapping the continuous world into a discrete
one. However, repeated results are available
which indicate that large interactive systems
evolve into states where minor events can lead to
a catastrophe. Discrete event systems (DES) have
been used in the robotics, manufacturing and

automation domains to model system state
changes within a process. Timed, untimed, and
stochastic petri nets and state automata, in addi-
tion to markovian, and perturbation models have
been used extensively to model and control auto-
mated manufacturing systems. DEDS controllers
have also been used to guide the behaviour of
robots based on sensory feedback.

The focus of this issue 1s to present some
problems related to robotics and automation for
which discrete event systems play a significant
role in the solution. We hope vou will enjoy the
papers in this issuc.
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