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Development of Industrial Robot focusing on Cooperating Behavior among Robot Elements:
A Methodology for combining Architectural Design Process in IEEE 1220 and
Model Checking by UPPAAL

Atsushi Katoh®, Masataka Urago and Yoshiaki Ohkami"

On developing industrial robots, there are some cases that flaws are incorporated in designing cooperating behavior
among elements in an industrial robot, due to complexity of the industrial robot. The cooperating behavior among elements
in the industrial robot is generally verified in a system test which is conducted by combining element products on a final
development phase. There are impacts to the whole development of the industrial robot when inconsistency of cooperating
behavior among the elements is detected in the system test. Therefore, the cooperating behavior among the elements in the
industrial robot must be surely developed on an early phase in the development of the industrial robot. This paper proposes a
methodology for decomposing a system specification for an industrial robot into element specifications and interface
specifications for elements. Consistency of cooperating behavior among their specifications is also verified. The proposed
methodology is applied on an system design phase which is an early phase in development of the industrial robot. It is
composed of architectural design method in IEEE 1220 and model checking by UPPAAL. It is adopted to a project for
developing the industrial robot. As a result of adopting the methodology, it is demonstrated that the methodology is effective
for developing the industrial robot from the point of view of QCD.
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