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Detecting Similar Piping Design Failures in Shipbuilding to Improve Design Quality.

by

TANIGUCHI Tomoyuki and YOSHITOMI Yusuke

Abstract

The automation of the shipbuilding design process has become increasingly important as design lead time needs
to be shortened. Specifically, the design of outfitting components such as piping has a pressing issue. Design
check of CAD, such as collision checking, have been enhanced. In addition, research has been conducted on
automating processes such as pipe design. To facilitate feedback on past failures for current designs, we
developed a method of expressing and converting a piping design from CAD data to a graph data structure. The
method uses sub-graph isomorphism to calculate the degree of similarity following certain rules for evaluating
design quality, and similar failures are then presented in a ranking format during the design stage. We verified
the method using actual ship CAD data and determined that the faults could be detected with an accuracy close
to that of human detection. However, only some defects were covered in this study, so the versatility of the
developed method will be a subject for future study.
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