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Abstract

Latest trends on quantitative analyses of paper physical properties by using novel techniques of
image processing are reviewed. The file structure of a bitmap (BMP) file is systematic and the file header,
info header, palette data, pixel color data etc. are stored in an orderly manner. Therefore, the RGB color
data of each pixel of images can be obtained even using a simple program which a nonprofessional
person writes and converted to demanded physical parameters. Several examples of applying image
processing to paper-related images are demonstrated. Thermal video images obtained from infrared
radiation were converted to temperature changes in a specified area of the images. This procedure
permitted to distinguish the drying rates of coatings containing different water-soluble polymers.
Similarity between two images is judged in terms of a correlation coefficient calculated between them
when they are regarded as multidimensional vectors. Surface roughness profile images of a paper sheet
before and after printing were compared and the similarity depended on the surface roughness. This
image correlation technique was applied to the in-plane deformation distribution of paper and nonwoven
sheets. Fast Fourier transform (FFT) is a popular method to extract periodicity included in images. Wire
marks left on Japanese paper of the historical document after papermaking wires made of bamboo splints
were analyzed by using FFT. The pitch of bamboo splints was calculated. The amplitude of the Fourier
coefficients averaged in every radial direction enables to examine fiber orientation when FFT is applied
to micrographs of paper surfaces. Traditional Japanese paper manufactured by the flow-forming method
assumes intense fiber orientation in the back-and-forth direction from the craftsman. The intensity and
direction of fiber orientation calculated with the historical document helped estimate the method of

papermaking.
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1.2

e  Poplmaging Ver.3.40
http://www.dbkids.co.jp/popimaging/
10,290 60
30
e  Scion Image Beta 4.02 for Windows 95 to XP

http://www.scioncorp.com/frames/fr_download now.htm
1.3

e BMP ——JPEG - Bmp2Jpg 1.3
http://www.vector.co.jp/soft/dl/win95/art/se231528.html

o - AVI2BMP, WAVE 1.50.0
http://www.vector.co.jp/soft/dl/win95/art/se156008.html

o - Stirling 1.31
http://www.vector.co.jp/soft/dl/win95/util/se079072.html
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bmp
bmp
24
BITMAPFILEHEADER
2 bfType | 42 4D ““BM””
4 bfSize 36 00 OC 00 00 0C 00
36 CO0036 16 10 786486
bfOffBits - bitmap
36 16 10 54
54
BITMAPINFOHEADER
4 biSize 28 00 00 00 28 16 40
4 biwidth 00 02 00 00 pixel
4 biHeight 00 02 00 00 pixel
2
2 biBitCount 18 00 18 16 10
24 RGB 8
biSizelmage | 00 00 OC 00 C0000 16 10
786432 bfOffBits 54
786486
4
4
4
4
3 0,511 5F 83 89 B 95/ G 131/ R 137
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A 4

_____________________

# Area Length
1 5612 353
2 5670 364
3 5885 387
4 5473 346
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Binary slice image
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