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Application study of micro CT technique to wood identification with morphological features
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(English)

When evaluating the cultural property value of shrines and temples and wooden statues, the
type of wood used is one of the important basic information. However, the pieces of wood
collectable from cultural properties to examine tree species is often severely restricted from
the viewpoint of protection of cultural properties. In this trial application, we examined the
possibility of micro X-ray imaging as a method to identify tree species using a very small
amount of wood chip samples. Since wood tissue has a characteristic pattern for each tree
species, when a CT image can be obtained with high resolution that allows us to extract the
features of tree species from the image.

Micro X-ray imaging was measured for (1) Hinoki (conifer), (2) Zelkova (hardwood), and
(3) Cupressus (hardwood). The sample size is 2 mm in diameter and 4 cm in length, but the




actual measurement range is about 2 x 2 x 2 mm. While rotating the sample every 0.36 degrees,
7 seconds or 10 seconds of measurement was performed at each angle, and 1000 images were
obtained, and reconstructed to obtain raw data of the distribution chart of absorption intensity
(1024 x 1024 x 1024 pixels). The image were analyzed using the free software Fiji.

The obtained 3D image with a pixel spacing of 2.6 um was found to have a good resolution
and is capable of observing the tissue morphology of the tree species. It is necessary to prepare
thin sections of wood tissue in the three axial directions (the xy plane, the grazing plane, the
plate plane) when we extract morphological features with an optical microscope. The 3D image
obtained by this method is enable us to extract images easily for the three axial directions with
high resolution, and has an ability equivalent to optical microscopic observation of tissue
morphology. Therefore it would be concluded that the micro X-ray imaging can be used as a
tree species identification method.
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