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Application of graph cut method in cloud detection
in satellite cloud image

FEI Wen-long'*,LU Hong' , WEI Zhi-hui’

(1. School of Mathematics and Statistics, NUIST, Nanjing 210044 , China;
2. School of Computer Science and Technology , Nanjing University of Science and Technology ,Nanjing 210094 , China)

Abstract: A novel approach is proposed for cloud detection in satellite cloud image based on the im-
proved Graph Cuts Model. 10 gray features and 80 Gabor texture features were selected from two chan-
nels of FY-2C satellite image (infrared channel 1 and visible light channel) ,and the dimensions of fea-
ture vector were reduced to 9 by using PCA ( principal component analysis) . Then the similarity matrix
was built up by those feature vectors. By using the spectral graph theoretic framework of Normalized
Cuts, the cloud image was divided into 2 parts,the clear sky and the cloudy sky. Compared with the re-
sult of surface observation, the average consistency was 86.51% . The results demonstrate that this

method is effective in cloud detection.
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2 24.23 61.97
3 12.29 75. 63
4 5.22 81.43
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1 5H5H((al,bl,cl,dl) 5 H1 H(a2,b2,¢2,d2) .3 A 17 H(2a3,b3,c3,d3) .3 H 15 H (a4,b4,c4,d4) =45 R (b

LT @RI R 25 SR OR300 = X 0, d AR @ IR 2RI 25, AT 28 = X))

a. Kjgasb

& b AT 2 B B TN BTk s o. PRI AL 73 B4 2R 5 d. WU 20785 B 70 1 45 2R
Fig.1 The result of cloud detection on cloud image on (al,bl,cl,dl)5th May, (a2,b2,c2,d2) 1st May, (a3,b3,c3,d3)17th
March,and (a4,b4,c4,d4)15th March (in b,the red circle indicates the cloudless sky and the green cross indicates the

cloudy sky;in ¢ and d,the black region indicates the region of cloudless sky and the left area is the cloudy sky)

a. cloud image of Infrared Channel 1 ;b. cloud image of visible light channel and the surface observations of cloud type;c.

results of Normalized Cuts Model ;d. results of dynamic threshold model
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Table 2 Comparison between the results and the surface ob-
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servation in May %
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20090510 84. 41 84. 12
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20090513 89. 18 79. 33
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Table 3 Comparison between the results and the surface ob-
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