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Clarification for Output Characteristic Causing by
Uncontrollable Input Variable Using FEM
Analysis and Inverse-Problem Approach

NATSUDA Yosuke

Defects that were not anticipated in the design stage may occur at the prototyping stage. One of the reasons for
this is the variability that is difficult to control and observe in the experience. If the output value or its change
characteristics are not constant due to the variation, the true mechanism cannot be considered by the “Forward-
problem approach” that verifies it based on logic. Therefore, we focused on the “Inverse-problem approach” that
infers and verifies from a large number of evaluation data, and verified its effectiveness based on the variation of
the distance measurement value of the 3D vision sensor under thermal shock. In this verification, we first repro-
duced the mechanical behavior under thermal shock and the change in the amount of distance measurement value
variation by thermal stress analysis considering nonlinear contact. Next, we visualized the output trends and influ-
ence of the factors by a large number of analysis data giving input variations. As a result, we found the essential
factors and logic that affect the distance measurement value. In addition, we showed that more efficient verifica-
tion is possible by using an adaptive DOE, and confirmed that the Inverse-problem approach is a method that

contributes to shortening the development period and creating value of the product.
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