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Abstract: This paper presents an unsupervised texture segmentation method based on wavelet analysis and mean
shift. The adaptive multiscale segmentation is realized by applying mean shift cluster algorithm to features which
generated by wavelet pyramid. The unsupervised texture segmentation method does not require either training or
prior knowledge of the number of textures. With a proper strategy, those features are propagated through finer scales
adaptively. The center of a homogenous texture is analyzed by using features in coarse resolution, and its border is
detected in finer resolution so as to locate the boundary accurately. This method has an analogy with human
psychophysical measurements of image appearance. Experiments on synthetic and real images demonstrate that the
proposed method leads to a successful unsupervised segmentation.
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Fig.4 Original images with two different textures and segmentation of (a) in different scales (b)~(e)
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Fig.5 Original images with three different textures and segmentation of (a) in different scales (b)~(e)
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Table 1 Results of proposed algorithm

\Vol.21, No.6, June 2010

1
Image Bandwidths of mean shift  Number of classes  Error rate (%) Time (s)
(b) (3,0.08) 36 42.66 0.714 1
Figa | © (5,0.1) 16 37.27 2.653
%% | () (5,0.12) 7 9.96 15.13
(e) (5,0.08) 2 0.93 278.2
(b) (3,0.08) 40 42.22 0.668 2
Fias | © (3,0.1) 19 40.07 2.186
9> | () (5,0.14) 5 2.20 14.08
(e) (5,0.1) 3 1.73 280.5
(b) (5,0.1) 12 21.48 0.844 2
Fias | © (5,0.14) 6 15.14 2.309
e 1 (o (5,0.14) 7 11.72 17.81
(e) (5,0.1) 4 2.61 256.5
(b) (3,0.08) 35 45.31 0.638 2
Fia7 | © (5,0.1) 13 10.74 2.258
) (5,0.1) 12 8.50 13.36
(e) (5,0.08) 5 3.74 243.9
2. [9] C- (FCM)P! [16]
(GAC) [9] 8~ 11 2
. J [9] ,
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(a) Original images (b) Method in Ref.[9] (c) FCM (d) GACE®! (e) Our method
(@ ()  [9] (c) FCM (d) GACH ()

Fig.8 Segmentation results of the compared methods (two-texture image)
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Fig.9 Segmentation results of the compared methods (three-texture image)
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Fig.10 Segmentation results of the compared methods (four-texture image)
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Fig.11 Segmentation results of the compared methods(five-texture image)
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Table 2 Comparison of different methods

2
| Region-Based Boundary-Based £ %
mage o & 0 D¢ oDF s DS rror rate (%)
FCM 0.0207 | 0.0194 | 09799 | 3.6361 95501 | 1.0250 | 0.8308 2.07
Fig.8(a) GAC 0.0159 | 0.0098 | 09871 | 0.5051 0.6756 | 0.3863 | 0.598 2 1.59
Our method | 0.0093 | 0.0093 | 0.9906 | 0.6377 0.6351 | 0.5931 | 0.606 6 0.93
FCM 0.0362 | 0.0270 | 0.9684 | 4.8491 | 105778 | 0.9269 | 1.1087 7.20
Fig.9(a) GAC 0.0364 | 0.0225 | 0.9706 | 0.8036 1.1283 | 0.4093 | 0.6895 3.64
Our method | 0.0173 | 0.0173 | 0.9827 | 0.8556 1.0415 | 0.7829 | 0.9033 1.73
FCM 0.0381 | 0.0295 | 09662 | 1.4073 24414 | 0.7770 | 1.006 0 4.40
Fig.10(a) GAC 0.0380 | 0.0176 | 09722 | 0.6845 0.7546 | 0.5856 | 0.7107 3.79
Our method | 0.0172 | 0.0261 | 0.9784 | 0.6052 0.6785 | 0.9294 | 1.1585 2.61
FCM 0.1271 | 0.0373 | 09178 | 13.0425 | 16.4825 | 0.5302 | 0.6304 12.50
Fig.11(f) GAC 0.2108 | 0.0698 | 0.8597 | 7.0024 8.7573 | 1.8900 | 1.5625 19.93
Our method | 0.0250 | 0.0378 | 0.9686 | 0.7640 1.3500 | 1.0565 | 1.0287 3.74
3. 3 , 12 12(a) 12(f) Berkeley
, 320320 ,
w={1,3,3,5}, 4 (n1,n2)={(3,1),(3,1),(3,1),(5,3)} laws ,
(he,h)=(5,0.14). 12()~ 12(e)  12(g)~ 12()), 4
E
[ e \"\. = 2 -
S
b .'.\}t
N

(a) (b) (© (d) (e)
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Fig.12 Segmentation results of real texture images
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