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Study of Removing Cloud in Remote Sensing Images
Based on Wavelet Analysis
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Abstract Because of cloud in remote sensing images, the information of earth objects could not been read. A new
method for removing cloud had been projected based on wavelet analysis. Because of the cloud in remote sensing
images was in the part of low frequency. the new method enhanced the sence information by various approximation
coefficients and detail coefficients with various weight after wavelet transform. The criterions of entropy and fidelity
had been applied to evaluate the quality of removed cloud images. The result shown the cloud in remote sensing
images was removed by wavelet transform. First, the effect of removal cloud was good when the detail coefficients
were multiplied weight and the information of sence was enhanced for decomposition order over 6. Second. the
fidelty of the good enhanced images was 0.87=+0.03 and 0.89=0.04 for thick cloud and for thin cloud, respectively.
Finally, the color could be restored for removal cloud images by Brovery transform. In particular, Brovery transform
was suit for removal thin cloud in remote sensing images.
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Fig. 1 2D wavelet transform
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Fig. 2 Enhanced images by wavelet and Brovery transform

X F /NP A5 B ) — R IR R T R A
BRI AR B AT AN Ho (5 B R R

255
Entropy =— > P.log, P, (8)
=0

R P R G RIRBEM A 1 AR R AEE BR R W
b, BER R g Gy s 305 B 18 18 R
g (i) MR ELJE & LN
DIl — gl
Fidelity = 1 — =2~ 5 D)

N
Lg
M
DDIICE

j=

4 4 B

M BB 25 3R F L R 0 B /N 72 4
3 M ) DR R BRI R Al 3 () TR L R T
0757 FR B Ry 10 A5 B85 He B0 /0N 59 WY A B 43
B8, 7,6, 1,5, 4,3, 2; 40K 3(b) filf 78 , ¥
T R B 10 15 B b K E0 /N 1 0 A
IR 8, 7, 1, 6,5, 4, 2, 3. WEENT AR
R G K MG AR B 2 SR pa /N R 3 . B /N D
S I R B A5 S A T B L DN 32 00 T 3 S
1 G b 25 2 s8R T R A T 2Ch) FE 2(d)  H
R 2(h) JEXTE 2(a) 2 6 D43 e X 4 R B



118

g3

i1 29 %

10 I PR B R AR % A AE B 7. 06395

HE 2(d) 23 E 2(c) & 7 HorfiJa A 255

AE B 10 R 3 5, Ho g B 6. 8701, 1

8.0
7.8
7.6

7.4
>
872

(a) entropy—weight for Fig.2(a)

Entro

7.0
6.8
6.6
6.4
6.2

1 2 3 4 5 6 7 8 9 10
Weight

BN ZAME SR AE 7 Bk, i H AR T A
T B R AR Y i £k L

(b) entropy—weight for Fig.2(c)

2 3 4 5 6 7 8 9 10
Weight

Pl 3 i e f) P14 F 00 5 20 A OB 1 56 AR R

Fig. 3 Curves of entropy-weight
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