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Over the past few decades, the control theory of discrete event systems has been successfully applied to provide
formal treatments for many engineering systems. The basic supervisory control of discrete event systems aims
to synthesize a maximally permissive supervisor (optimal controller) so that the system under control satisfies
the given safety and nonblockingness (liveness) specification

In the analysis and control of discrete event systems at a certain level of abstraction, nondeterminism may
be introduced in the system and specification models when some lower—level details are omitted. In the
nondeterministic setting, a notion of simulation relation is stronger than the conventional language inclusion
relation since it specifies the universal constraints on the branching behavior in addition to the sequential
behavior represented by a language

This dissertation studied the supervisory control problem of enforcing similarity for nondeterministic
discrete event systems so that the supervised system is simulated by the specification which denotes the safety
requirement. First, we studied the similarity control problem for partially observed discrete event systems
which extends an existing research studied for the full observation case. We developed a method to synthesize
a maximally permissive supervisor that enforces similarity under partial observation. Then, we considered
the control problem of both enforcing similarity and imposing nonblockingness. To solve the nonblocking
similarity control problem, we provided an algorithm that computes a maximally permissive nonblocking
supervisor froma possibly blocking one, which works for both fully and partially observed systems. An existence
condition for a solution to the nonblocking similarity control problem was also derived. Finally, the modular
control architecture was applied in the similarity control problem in two cases, where the supervisor synthesis
suffers from exponential state space explosion: (i) the system is given as monolithic and the specification
consists of a set of elementary specifications, and (ii) the composite system consists of multiple subsystems,
each of which is assigned a corresponding local subspecification. We identified the conditions under which
the maximal permissiveness can be achieved by the modular control.

The organization of the dissertation is as follows:

Chapter 1 summarized existing research and introduced the organization of the dissertation.

Chapter 2 introduced several basic notions that are used in the dissertation.

Chapter 3 solved the similarity control problem subject to partial observation.

Chapter 4 considered the nonblocking similarity control problem where the event occurrence is allowed to be
partially observed

Chapter 5 studied the modular similarity control problem of monolithic systems with modular specifications.
Chapter 6 considered the modular similarity control problem of the composite systems.

Chapter 7 summarized the dissertation and introduced some directions of future work.
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