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Fig. 1 Changing Relationships Between Wavelet Transform Decomposition Levels and Statistics
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Fig. 2 Flowchart of Algorithm
3 H
. o 3(a) s
( ) ) ) , M, ;
2 m ;
, 3(a)~3(e), 3(a) 3(b) M, . ,
2 m 4 m, ~ )
’ ’ D .
’ CMS Err=|M, —M, | /M, Cor=1—



39 7 : 835

2) sl oD% .6Df uD = (uD5+ D7)/
F Z , 2 ¢D=(sD}+sDf)/2, F Z
Z F F Z s o F Z

D; Dif, ; . 3
DY Df CMS
, 2,
3
Fig. 3 Experimental Results
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Tab.1 Experimental Parameters of CMS Algorithm
( )
hy n, T n ny ny

3(a)  (4,3,2,1,0) (0.05,0.05,0.08,0.1,0.1) (1,1,1,1,1) (1,1,1,1145,1) (1,3,3,5,1) (3,3,3.5,5) (1,1, 3,3,3)
3(b)  (4,3,2,1,0) (0.1, 0.1, 0.1,0.1,0. 1) (1,1,1,1,1> 1,1,1,2 230,1) (1,3,3,5.5) (3,3,3,5,5) (1,1, 3,3,3)
3(e)  (4,3,2,1,0) (0.05,0.05,0.05,0.08,0.1> (1,1,1,1,1) «(1,1,1,2400,1) (1,3,3,5,5 (3,3,3,5,5) (1,1, 3,3,3)
3 (4,3,2,1,0) (0.1, 0.1, 0.1,0.1,0. 1) (1,1,1,1,1> (1,1,1,1600,1) (1,3,3,5,5) (3,3,3,5,5) (1,1, 3,3,3)
3(e)  (4,3.2,1,00 (0.05, 0.05, 0.05,0.05,0.1) (1,1,1,1,1) (1,1,1,1400,1) (1.3,3,5,5) (3,3,3,5,5 (1,1, 3,3,3)

2
Tab. 2 Precision Comparison of Extraction Algorithm and Actual Measured Results
/ /

Err/ % Cor/ % uDFf sDf nD% Db uD oD

3(2) 3.75 96. 25 3.17 2.21 2.82 1.93 3.00 2.07
a

6.82 93.18 4. 96 3.62 5.96 5.96 5.46 4.79

3(b) 3. 64 96. 36 3.77 4.53 2.75 2.46 3.26 3.49

4.63 95. 37 5.45 6.18 4.37 4.24 4.91 5.21

3(0) 3.61 96. 39 3.15 3.91 2.50 2.19 2.82 3.05
c

4. 66 95. 34 3.74 3.65 3.15 2.52 3.44 3.08

3D 2. 80 97. 20 4.93 4. 09 4. 35 3.97 4. 64 4.03

4.03 95.97 4.58 3.78 11.78 18.52 8.18 11.15

3(e) 9.41 90. 59 5.74 6.91 5.87 7.76 5. 80 7.33
e

15. 69 84. 31 6.98 7.43 7.05 8.29 7.01 7.86

4. 64 95. 36 4.15 4.33 3. 66 3.66 3. 90 3.99

7.17 92. 83 5.14 4.93 6. 46 7.91 5. 80 6.42

2 ,CMS o 3(a)

’ ’\’3(6) 2
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Fig. 4 Experimental Results (640 pixels X 640 pixels)
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Automatic Extraction Technique of Residential Areas in High
Resolution Remote Sensing Image

CAO Jiannong' WANG Pinglu' DONG Yuwei'

1 School of Earth Science and Resoures, Chang”an University, Xi’an 710054 ,China

Abstract: This paper presents an unsupervised segmentation method based on the feature decomposi-
tion used for extracting residential areas in high resolution remote sensing image. The method was re-
alized by multi-scale feature analysis with wavelet decomposition, constituting the feature space from
differences of the internal, external structure in residential areas and the average spectral radiant in-
tensity, making a self-adaptive segmentation by the constraint mean shift algorithm to texture fea-
tures, and achieve the automatic extraction of residential areas. Experiment results show that the pro-
posed method can eliminate the influence from over-detailed images and other factors caused by high
resolution on the extraction of residential areas, and thus extract residential areas more effectively.

Key words: image segmentation; unsupervised segmentation; constraint mean shift; wavelet decompo-

sion
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