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A Solid Texture Classification Method Based on 3D Mask Patterns of

Higher Order Local Autocorrelations

MoTtoruMI T. SUZUKIt

Higher order local autocorrelation (HLAC) has been used as feature descriptors for various
pattern recognition applications, including 2D image classification, recognition and detection.
In this research, we have extended higher order local autocorrelation (HLAC) 2D mask pat-
terns to 3D mask patterns so that pattern analysis software can handle not only 2D texture
images but also 3D solid textures. Our experimental system can classify and look for 3D solid
textures with similar patterns from a 3D solid texture database by using 3D HLAC masks.
We have examined (1) similarity retrieval of 3D solid textures and (2) pattern classification
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of 3D solid textures by using the system.
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Table 1 2D mask patterns for higher order local autocor-

relation features (string sequence expression).
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Table 2 3D mask patterns for higher order local autocor-

relation features (string sequence expression).
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Table 3 Number of 3D mask patterns for higher local
autocorrealation.

n=0 n=1 n=2
1 NA NA 4
2 NA NA 36
3 NA NA 6
4 NA NA 108
6 NA NA 36
8 NA 4 32
9 NA NA 3
12 NA 6 12
18 NA 3 NA
27 1 NA NA
Total 1 13 237
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Fig.1 3D solid textures.

000000000 10000000000000
0000000000000000000000000
0000000000000 00000000000
30000000000000000 300000
000000000000000000000000
0000000000000 D000D0000000D
000?®00000003000000000000
000000000000000000000000
000 Perlin000O00% 000000Perlin0d0
000000 (3)0000000000ooooon
000000000000000000000000
0o00o000o0oOoooon

k

. i
Fuee(f) = Y2 HO2S) ©)
=0

goooo220004000000000000O
Perlin000O00O0O0OD0OOCOOOOOOOOOOO
gooosoooooooooobooobooboboood
oooo0ooo00 128x128x1280 000000000
gboocobOoboobcooobOoonn 2000
gobOoooooooDon 128x128x1280000
gboboocooooboooobOi2sx1280 20
gbooooobooooooo

3.2 3000000000O00O0O0O00OO0

oooooooooooooo 200000000
0000000000000000000000000



Vol. 48 No. 3

PR ==

Marble Wood Cloud Turbulence

02 Perlin 0000000000000000000000O0
0200000

Fig.2 Solid textures based on Perlin’s noise functions
(Sliced 2D images).
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Fig.3 Comparisons of similarity retrieval results with
different resolutions (Recall-Precision graphs).
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Fig.4 Examples of similarity retrievals.
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Table 4 Time required for retrieving data.
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Feature
Extraction 1.06 | 7.32 | 36.35 | 130.98 | 210.98
(Hours)
Feature
Comparison 1.01 1.01 1.02 1.00 1.01
(Seconds)
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Fig.5 Pattern counting of spheres.

Sample 1 | Sample 2 | Sample 3

Solid
textures n n H
Num of 4 3 4
large spheres
Predicted 4.012 2.998 4.134
number of

large spheres
Number of 1 3 4
small spheres
Predicted 0.912 3.398 3.908

number of

small spheres

Quick Sort 0.56 | 0.57 0.56 0.56 0.56
(Seconds)
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Fig.6 Examples for counting sphere particles
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05 0000 R2000000000000 Adj.R?
Table 5 R? and Adj.R2.

Radius L | Radius S R? Adj.R?
10.0 5.0 0.936 | 0.936
9.0 5.0 0.946 | 0.893
8.0 5.0 0.831 0.827
7.0 5.0 0.748 | 0.746
6.0 5.0 0.650 | 0.632
5.0 5.0 0.559 | 0.554
4.0 5.0 0.506 | 0.501
3.0 5.0 0.555 | 0.554
2.0 5.0 0.656 | 0.652
1.0 5.0 0.753 | 0.749
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Fig.7 Mask patterns for 3D higher order local autocorrelations.
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