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Pan-sharpening Algorithm for Remote Sensing Images Based on
Local Correlation
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Chengdu 610031, China)

Abstract: In order to enhance the spatial resolution of multispectral images and avoid severe spectral
distortion, the amplified multispectral images and the original panchromatic image were decomposed by
non-subsampled contourlet transform with the same layers. A 5 X5 sliding window around the fusion
pixel of the matrix in the low frequency sub-band of the decomposed images was selected to compute the
local correlation coefficient and fourth-order correlation coefficient. If the calculated local correlation
coefficient was greater than the value of fourth-order correlation coefficient, the center pixel of the matrix
of the high frequency coefficients of multispectral images was replaced by high frequency coefficients of
panchromatic image because the position of the ground objects were similar on the spectral
characteristics. Otherwise, the high frequency coefficients of multispectral image were kept unchanged.
At last, the fused image was reconstructed from the joint of approximation coefficients of multispectral
image and detail coefficients obtained from the fusion procedure with inverse non-subsampled contourlet
transform. The experimental simulation was conducted on Landsat 7 remote sensing images and the
subjective and objective evaluation index of the fused results were given by comparing with the existing
similar latest literature. The experimental results indicate that the proposed approach has good effects
both on enhancing the original multispectral image and maintaining good spectral characteristics.
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Table 1 Objective indicators for fused results of different

decomposition level of the first set of images

Level AG SD ERGAS
3 2.9317 15.069 4 1.203 2
4 2.639 2 14.600 7 1. 407 3
5 2.566 2 14.352 4 1.177 4

®2 F_HBEGEARSBEHTHSERNEUER
Table 2 Objective indicators for fused results of different
decomposition level of the second set of images

Level AG SD ERGAS
3 1.403 6 5.2915 1.220 9
4 1.193 3 5.094 8 0.926 5
5 1.181 5 5.060 4 0.842 5
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¥ 7 TR

(a) Original high spatial resolution MI

(d) Fused image of Ref.[12]

(e) Fused image of Ref.[13]
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(f) Fused image of proposed method
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Fig. 2 GLS2005 Landsat 7 satellite images and fused images of different methods
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Table 4 Objective indicators for fused images of different

algorithms
Band AG SD CC ERGAS
R 2.759 8 14.837 5 0.962 8
Fused image G 2.940 6 20.921 1 0.967 4 3. 564 4
of Ref. [12] B 2.3890 18.9355 0.967 3
AVG 2.696 5 18.231 5 0.965 8
R 3.1550 15.3159 0.982 1
Fused image G 3.4555 21.598 1 0.982 6
of Ref. [13] B 2.8544 19.545 8 0.985 4 3.6659
AVG 3.1550 18.8199 0.976 6
R 3.3985 15.729 3 0.977 0
Fused image of G 3.399 0 21.274 5 0.990 1 2. 257 8
proposed method B 3.087 9 19.494 0 0.989 0
AVG 3.2951 18.832 6 0.985 4

algorithms
Band AG SD CC  ERGAS
R 1.6403 11.217 8 0.969 8
Fused image G 2.390 6 17.457 2 0.976 6 0. 977 2
of Ref.[12] B 2.1013 15.2054 0.977 0
AVG 2.044 0 14.626 8 0.974 5
R 2.028 2 12.0281 0.967 7
Fused image G 3.158 3 17.765 8 0.967 8 4840 6
of Ref. [13] B 2.9734 15.9601 0.963 9
AVG 2.720 0 15.251 3 0.966 4
R 2.376 2 11.747 0 0.953 0
Fused image of G 2.9816 17.737 6 0.974 5 1163 0
proposed method B 2.768 2 15.593 7 0.971 3

AVG 2.708 7 15.026 1 0.966 3
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(d) Fused image of Ref.[12]
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(f) Fused image of proposed method
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Fig. 3 GLS2000 Landsat 7 satellite images and fused images of different methods
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