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The Study of Hanji and Washi Fiber Orientation using Image analysis

Yoon-Hee Han, Toshiharu Enomae, Akira Isogai

ABSTRACT

To estimate the manufacturing district and generation of ancient paper as a
cultural property, fiber orientation is one of the criteria. Image analysis using fast
Fourier transform with suitable modifications was demonstrated to be an effective
means to determine angle and intensity of fiber orientation as a nondestructive
method. Binarization process of microscopic images of paper surface and precise
calculation for average Fourier coefficients as an angular distribution by linear
interpolation were newly introduced in the procedures to improve the accuracy. This
analysis method was applied to digital optical micrographs of paper surfaces. Korea
and Japanese traditional hand making papers were well distinguished. Korea and
Japanese papers made in the ftraditional ways showed its own characteristic

orientation behavior in accordance with the motion of a bamboo wire.
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image (b), FFT spectrum (c), distribution diagram of overall fiber orientation (d)
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Fig.2 Micrograph of backside of Hanji G with digital optical microscope (a), binary
image (b), FFT spectrum(c), distribution diagram of overall fiber orientation (d).
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Fig. 4 Hanji G, U and Washi H Ultrasound and Image analysis result
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