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1 Introduction

The design of supervisory controllers for cyber-physical sys-
tems is an increasingly complex task due to the rising de-
mand for functionality and safety. Through the use of for-
mal methods, such as synthesis-based engineering, correct
by construction supervisory controllers can be synthesized.
To perform synthesis, first a discrete-event model is created
that specifies what the system can do. This model is called
the plant. Second, requirement models are created to specify
what the system may do.

In [1], it is shown that under certain conditions the models
can be reduced before synthesis, or that synthesis can be
skipped entirely. In this work, the method presented there
is extended to further reduce the plant and the requirement
models, subsequently the method is applied in a case study.

2 Method

The method of [1] uses directed graphs, such as the one
shown in Figure 1. In this graph, the vertices indicate com-
ponents of the plant models and edges indicate dependen-
cies between these components. The edges are based on
the requirement models: there is an edge from the vertex of
component A to the vertex of component B if there exists
a requirement for component B that depends on component
A. Cycles in the graph are indicated with red arrows. In
[1], it is shown that synthesis can be skipped if the directed
graph of a system contains no overlapping extended strongly
connected components. Furthermore, if synthesis is needed,
then all vertices without outgoing edges can be omitted dur-
ing synthesis.

Models that contain dependency cycles can be reduced fur-
ther by using the theory from [2]. In [2], symmetry is for-
mally defined for discrete-event systems for the purpose of
model reduction. This definition can be applied to the di-
rected graphs of [1]. If the component models and require-
ment models of two vertices are symmetric, only one vertex
needs to be included during synthesis. If synthesis for the
reduced model does not add any new restrictions, then syn-
thesis can be skipped entirely for the complete system.

3 Results

The proposed method has been applied to a case study in
which a supervisory controller is designed for the Eerste
Heinenoordtunnel (EHT), a roadway tunnel in the Nether-
lands. Figure 1 shows the initial graph of this model. This
initial graph contains 369 vertices and 413 edges.

Figure 1: Directed graph of the initial EHT model.

First, the method from [1] is applied to reduce the model
to 51 vertices and 73 edges. Second, the addition to this
method is applied to reduce the model further to 21 vertices
and 28 edges. Figure 2 shows this reduced graph.

Figure 2: Directed graph of the reduced EHT model.

An attempt has been made to synthesize supervisors for the
three models. Due to memory issues, no supervisor could be
synthesized for the initial model. After model reduction, a
supervisor has been synthesized for the two reduced models.

4 Conclusions and future work

A method has been proposed to extend the model reduction
method of [1] for the purpose of supervisor synthesis. This
method has been applied successfully to a case study. Fu-
ture research will focus on possibilities to further reduce the
number of vertices and edges in the model.
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