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Accuracy of Fractal Dimentions Calculated from Digital Contour Images

Teruyuki SATO*® and Yoshihiko NOMURA

*$ National Research Institute of Nagoya, Hirate-chou 1, Kita-ku, Nagoya, Aichi, 452-8510 Japan

This paper describes a characteristic of fractal dimension measurement. The fractal dimensions
are calculated from digital images based on a box-counting method. Three kinds of connections with
contours are examined : the 4-nearest neighbor connection (4 NN), the 8-nearest neghibor connec-
tion (8 NN), and a dilated type (DT). The 4 NN works very well for not only simple shapes of
particles but also complicated ones. The other 8 NN and DT cause greater magnitude of errors in

lower resolutional images.
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Fig.1 Image data of a particle of copper
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Fig.2. Examples of three types of contours
a. 8-nearest neighbor type
b. 4-nearest neighbor type
c. P-type (dilated type)
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Fig.3. Relationships between resolution of input image
and fractal dimension

(Circlular image)

4EEREOR, 797 X ARTE L0 AFECIRE—
EBERoOTHDHY, PRECIHEMBBEICRDITZE 10
IV BLREREER->TEY, SIITERE CIHERSE
BEILRBIEE 10 Lo bRl RoTW5. HE
BT, 737 2ZARTHE 10 THHZEE2EETD
&, BMEIFETI4EEIRBETHDENVES.

PR FEBIZ OV TRBICERLEY S 7 2 VKT
% Fig4 12577,

~14 ¢ ¢ 8-type

L ® 4-type

13 & e

s, R type

c A A

g 11 g

% = ¥4 L 3

3 1

§ 0.9

%08 :
0 200 400 600 800
Resolution of image (dpi)

Fig.4. Relationships between resolution of input image
and fractal dimension for each contour type.

(Image of copper particle)
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Fig.5 Particle image and magnified surface image
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Fig.7 Relationship between boxes widths and the
numbers of boxes that contain contour pixels

(Image of copper particle)
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Fig.8 Contour line and covering boxes
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