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Abstract of Thesis

This dissertation studies the control problems for quantitative discrete event systems (DESs). A quantitative
DES is modeled by a weighted automaton whose event set is disjointly partitioned into a controllable and an
uncontrollable event set. The sequences generated by the automaton represent the behavior of the DES. A

supervisor, or a supervisory controller, controls the DES by observing the generated sequences and determining

of disabling of each controllable event.

First, we consider the optimal control of quantitative non—terminating DESs, whose behaviors are represented
by the generated infinite sequences. The control performance of a supervisor is the worst-case limit-average
weight of the infinite sequences generated by the supervised DES. An optimal supervisor is a supervisor that
satisfies two objectives: to avoid system halts and to maximize the control performance. We propose a game
theoretical design method for an optimal supervisor using a two—player turn—based mean—payoff game automaton,
played by the supervisor and the supervised DES. The objective of the supervisor is to avoid system halts
and maximize the control performance while the DES aims to minimize it. If there exists an optimal supervisor
for the considered DES, it can be derived from an optimal strategy of the supervisor in this game. Moreover,
we consider a minimally restrictive optimal supervisor which enables as many sequences as possible provided
that the control objectives are satisfied. However, there does not always exist aminimally restrictive optimal
supervisor because a supervisor may need an unlimited memory in order to store the information of all generated
sequences. Thus, we formulate an f-minimally restrictive optimal supervisory control problem which is to
compute a finite—memory optimal supervisor that enables as many sequences as possible using a bounded size
of finite memory. By using a finite version of the two player game, we propose an algorithm to determine the

existence of an optimal stabilizing supervisor and compute it if it exists.

Then, we consider an optimal stabilization problem under the influence of disturbances. The stabilization
problem is to compute a supervisor that drives the DES from arbitrary initial states to a given set of target
states and keeps it there indefinitely. The control cost of a supervisor concerns with the sum of the weights
along the generated runs reaching the target state. We propose a novel framework for the optimal stabilization
of quantitative DESs. In our framework, an optimal stabilizing supervisor minimizes the worst—case control
cost not only subject to all enabled sequences, but also subject to the enabled sequences starting by the
occurrence of a controllable event. We also consider the notion of the disturbances, which are uncontrollable
events that rarely occur, and propose an algorithm for computing an optimal stabilizing supervisor that is

robust to disturbances

Finally, we study an optimal stabilization problem for partially observable DESs whose states or events cannot
be completely observed by a supervisor. We consider observability in term of both partial event and state
observation, by mapping a masked event and a masked state for each event and each state, respectively. A
supervisor controls a DES based on the detected sequences of the masked events and states. In addition, we
consider unobservable events whose occurrence cannot be observed by a supervisor. Then, we propose an algorithm

to determine the existence of an optimal stabilizing supervisor and compute it if it exists
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