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1 Introduction

Infrastructural systems have become increasingly complex
due to an increase in required functionality and in safety re-
quirements. As a result, controllers for these systems are
getting more complex as well. Formal methods, such as su-
pervisor synthesis introduced in [1], can help in overcoming
this growing complexity. A model of the plant (representing
what the system can do) and a model of the control require-
ments (representing what the system should do) are used to
synthesize a minimally restrictive supervisor that per con-
struction adheres to the requirements, and is controllable and
nonblocking.

Supervisor synthesis is an active research topic, yet realistic
applications are few in number. The reasons for this are the
computational complexity of synthesis procedures and the
lack of experience with discrete-event modeling for indus-
trial systems [2]. In this paper, we describe a case study that
has been performed on a swing bridge in Tilburg. For this
case study, the necessary models have been developed and
the supervisor has been implemented on the bridge’s hard-
ware.

2 Case study description

Figure 1: The Oisterwijksebaan bridge in Tilburg.

As a case study, the Oisterwijksebaan bridge, depicted in
Fig. 1 has been used. In case a vessel has to pass the bridge,
the bridge can be rotated to provide clearance. To do so, first
the bridge has to be closed for land traffic first. Secondly, the
bridge is lowered into its bearings by a locking mechanism.

Thirdly, the bridge is rotated by an electric motor. There are
39 actuators that are controlled based on the observations
of 51 sensors. A supervisory controller is responsible for
coordinating these processes is a safe manner.

3 Results

The plant model of the Oisterwijksebaan bridge has been
successfully modeled using extended finite-state automata.
The control requirements imposed on the system are mod-
eled using state-based expressions. From these models, a
supervisor has been synthesized. This supervisor has been
validated by model simulation. For implementation, code
for a programmable logic controller (PLC) is automatically
generated from the supervisor model. Hardware-in-the-loop
(HIL) simulation has been used to validate the behavior of
the generated code. For HIL simulation, the PLC is con-
nected to a model of the system.

To validate the behavior of the controller on the real system,
the original PLC code has been replaced by the generated
code, for testing purpose. During the test, a factory accep-
tance protocol has been used to systematically validate the
behavior of the controlled system. All tests in the protocol
have been successfully conducted. During the tests some
minor complication were observed related to the interfaces
between the supervisor and the sensors, and between the su-
pervisor and the actuators in the system. These complica-
tions have been resolved during the test.
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