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A Systematic Method
for Deriving Safety Properties
in Model Checking

Atsushi Katoh" and Yoshiaki Ohkami'

When applying model checking, properties which a target system should satisfy must be
derived. However, a method for deriving properties is not established. Deriving
properties depends on experiences or skills of model checking conductors. Thus, there
are some cases that properties to be derived are not exhaustive, and there is a possibility
that verification by model checking is insufficient. This paper focuses on safety
properties on model checking. It proposes a systematic method for deriving safety
properties in applying model checking on the system development. In this method, safety
properties are derived by adopting Fault Tree Analysis (FTA) which is a method for
safety and reliability analysis. Improvement of exhaustiveness on safety properties is
expected through conducting FTA by taking into account for logical symmetry. This
method is applied in the development of industrial robot. Effectiveness of this method is
demonstrated by confirming the improvement of exhaustiveness on safety properties in
the case.
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Figure 1 Process of Model Checking
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Figure 2 Deriving Process of Safety Properties
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Figure 4 Irregular-Rigid-Body Transport Robot System
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Figure 5 FTA on Top Event “Robot System Not Operate”
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