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(3-D Analysis of Textures Using Structural
Approaches)
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Abstract

In this paper, we propose a new algorithm that obtains the surface orientation of the texture

image using structural approaches. The proposed method showed that structural approaches can
be effectively used in 3 D analysis of textures as well as description and segmentation without
additional information. By examining Fourier power spectrum of the texture image,
the tilt of the textured surface. Then,
direction i1s used to compute the slant. Using the

we determine
1D projection information of the texture in the obtained tiit
obtained information, we can compute the
vanishing point, and rearrange the textured surface with lines converging to the vanishing point
and lines perpendicular to the tilt direction. In the experimental results, we have ascertained the

proposed algorithm can make a precise 3-1D analysis of structural textures.
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Fig. 8.

Iixperimental results of D102 Cane. (a) D102 Cane; (b) the obtained power spectrum; (c)

the line perpendicular to the vector having the maximum power; (d) the 1-D projection
information; {(e) the texel arrangement obtained by the tilt line and the projection
information; and (f) the textured surface rearranged with the perpendicular and the

converging lines.
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Fig. 9. Experimental results of D20 French canvas. (a) D20 French canvas; (b) the texel
arrangement obtained by the tilt line and the projection information; and (f) the textured
surface rearranged with the perpendicular and the converging lines.
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Fig. 10. Experimental results of the artificial image. (a) The artificial image; (b) the texel
arrangement obtained by the tilt line and the projection information; and (f) the textured
surface rearranged with the perpendicular and the converging lines.
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Table 1. Experimental results of the proposed algorithm and previous algorithms.
( &9 & (degree) )

- -

— g | EAE | A A by L A

T (A) Hcl"u (B) (@] A B C
D102 slant 40.00 14.30 4368 39.00 2570 368 1.00
Cane tilt 90.00 51.48 92.80 90.02 3852 2.80 0.02
D20 slant 40.00 4952 51.74 42.04 952 11.74 2.04
[rench canvas tilt 60.00 44.84 81.43 59.01 1516 | 2143 0.99
slant 50.00 51.14 4867 49.30 1.14 1.33 0.70
g <At

tilt 150.00 150.95 146.72 150.32 0.95 3.28 0.32
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Experimental results of D102 Cane by morphological method. (a) D102 Cane; (b)
determined centroids; (c¢) major axes of sub-regions; (d) perpendicular line and in-
tersections; (e) major axes corrected with a mean slope; and (f) rearranged lines.
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