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Abstract

Computed tomography (X-ray CT, hereafter CT) is a device enabling cross-sectional observation and
shape measurement on cross-sectional images. Among Ainu ethnic materials, many exhibit similar
shapes, and this similarity is a key characteristic for analyzing the background of production and
manufacturing techniques. However, visual inspection and partial measurements often make it difficult
to quantitatively grasp overall shape comparisons and shape differences across materials. Therefore,
we verified the application of deviation analysis using X-ray CT to Ainu ethnic materials. The results of
this verification clearly demonstrated the high effectiveness of deviation analysis for broadly comparing
and understanding the overall shapes of materials. It also revealed that combining this with three-
dimensional data enables effective observation for understanding detailed shape differences. This clearly
demonstrates its applicability as an observation method providing more concrete and visual insights
than conventional approaches. Investigations accompanying the analysis revealed that the deviation
analysis has an analytical error of approximately +0.1 mm, that CT data analysis requires surface-
based definition settings, and that setting resolution based on spatial resolution values when using
converted 3D data yields good results. Deviation analysis is expected to be applicable to a wide range
of uses, including classifying and analyzing changes in the shapes of Ainu ethnic materials, examining

production backgrounds such as specifications and imitation, and diagnosing deterioration over time.
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