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Fig. 1 Process of de-noising based on DS evidence theory using multiple images
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Fig. 2 Experimental data and the de-noising results
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Fig.3 De-noising results by applying five methods to the image shown in figure 2c, which was

obtained by adding 0.000 1 db white Gaussian noise to the fourth band of raw image 1(figure 2a)
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Fig.4 De-noising results by applying five methods to the image shown in figure 2d, which was obtained

by adding 0.005 db white Gaussian noise to the fourth band of raw image 2(figure 2b)
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Fig.5 Experimental data and the de-noising results
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Fig.6 De-noising results by applying five methods to the image shown in figure 5d, which was obtained

by adding 0.001 db white Gaussian noise to the fifth band of raw image 1(figure 5a)
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Fig.7 De-noising results by applying five methods to the image shown in figure 5e, which was obtained by

adding 0.005 db white Gaussian noise to the fifth band of raw image 2(figure 5b)
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1388 118 57.966 6 5 448.6 1% 38 1 % (B5) 58.966 6 5 507.6
ELE 3131 57.877 1 5562.1 2 48 (BS) 58.877 1 5 831.4
I 8 I 57.831 3 5621.0 4 U8 Pk (B5) 58.831 3 5 879.9
o {E 8 57.915 4 5513.2 FP(E U8 % (B5) 58.915 4 5 675.1
/N 7T A 57.824 0 5 630.4 /N7 4 (B5) 58.824 0 6 275.0
AT 58.873 3 5 554.1 AT ¥R (BS) 58.873 3 5 554.1
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Table 7 PSNR and MSE for the images contaminated

by clouds and fog as well as the de-noising results

RS AA PSNR MSE
Era- A 59.669 5 4 634.4
Tt 2 65.357 5 1250.8

T EMREZB 3 65.761 1 1138.8
MiA1.2 L s 65.357 6 1 250.5
WA 1.2,3 LWE4G 64.217 2 1626.4

RBE & K25 & B AR 8o, M A 4 RIE RS MRS 1 3k N8 8e Fron . 302 i T 55 AR AIE L BEF- 1 L 12
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Fig.8 Experimental data with clouds or fog and the results of de-noising
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Remote Sensing Image De-noising by Fusing Multiple Images
Based on DS Evidence Theory

HUANG Dong-mei', ZHU Gui-xian' , ZHANG Ming-hua', WANG Li-lin*, SU Cheng’
(1. College of Information, Shanghai Ocean University, Shanghai 201306, China;
2. East China Sea Forecast Center Of SOA s People’s Republic of China s Shanghai 200137, China)

Abstract; The existing methods for de-noising a single remote sensing image tend to blur the image edges
or give an imperfect de-noising result. To solve these problems, the de-noising method by fusing multiple
remote sensing images based on DS evidence theory is proposed in this paper. The DS evidence theory is ca-
pable of utilizing multiple-source information and effectively dealing with cognitive uncertainty, and thus
applicable to the cases of noise with uncertainty and randomness. Using the advantages of DS evidence the-
ory, the paper aims to make full use of effective information of multiple remote sensing images taken by
Landsat 8 in the sea-area around Shanghai. Four models are implemented to determine the probability of
each pixel related with the noise, including the two-state Gaussian Mixture Model, edge analysis model,
and two Noise Analysis Models based on spatial correlation. These four models work as the four evidences
of DS theory to support the decision-making of de-noising scheme. Experimental results show that the
method keeps the details of the image edge and texture information well while the noise is removed.

Key words: remote sensing image; DS evidence theory; image fusion; image de-nosing
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