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Remote sensing image fusion algorithm based on DCT
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(1. Changchun Institute of Optics Fine Mechanics and Physics Chinese Academy of Sciences
Changchun 130033 China; 2. University of Chinese Academy of Sciences Beijing 100049 China)

Abstract: A remote sensing image fusion method which combines discrete cosine transform( DCT) and GIHS
transform is proposed. The proposed approaches can be applied in DCT domain for remote sensing image fusion
according to DCT transform features so it is suitable for real-time system. Compared with fusion experiment result
of existing algorithm through subjective and objective evaluation this method can obtain better tradeoff between
improving spatial resolution and preserving spectral characteristics.
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Fig 1 Relationship diagram of evaluation of fusion

image character and low frequency
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Tab 1 Characteristics evaluation of image fusion

at breakthrough point

R 7.5201  6.6500 -
G 7.5087 6.4666 -
B 7.5219  6.5991 -

7.4075  13.155 -

R 7.5876  13.206 0.91500
G 7.5696  13.181 0.91151
(n=4) B 7.5391 13.244 0.914 64
R 7.5925 13.220  0.92318
G 7.5700 13.192 0.92005
(n=52)
B 7.5364 13.241 0.92278
R 7.5900  13.220 0.91907
G 7.5700  13.199 0.91573
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B 7.5353  13.258 0.91862
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Lo R (TR 4 B HIDCT R 3 Tab 3 Evaluation result of conventional image fusion algorithm
R 7.4570  14.867 0.66255
B B HDCT R R RS IS
G 7.3940 13.608 0.68705
- B 7.3461 11.283  0.79403
gt s ke L R 7.1491 10.754  0.71952
GIHS
G 7.0831 10.661 0.70550
B 7.1198  10.681 0.71584
R 7.1736  10.902 0.71653
PCA
2 G 7.1060  10.686 0.70944
B 7.1426  10.792 0.71433
Fig 2 Process of multispectral and panchromatic image fusion
R 7.2973  8.6320 0.92211
G 7.2650 8.5300 0.91939
h ‘ B 7.2330 8.5529 0.91755
3 R 6.9588 10.113 0.65217
Brovey
o 2 DCT G 6.8467 9.1832 0.68514
o B 6.7821  7.5817 0.79401
11 R 7.6192  14.435 0.909 04
NSCT
11 G 7.5964  14.265 0.906 89
B 7.5434  14.687 0.90775
1
2 DCT 4
Tab 2 Characteristics evaluation of image fusion method GIHS DCT
in DCT domain ° JPEG
11 R 7.5825  13.896 0.87132 DCT
G 7.5634 13.898  0.86637 DCT
B 7.5476  13.965 0.87126 ° IHS
11 R 7.5444 13.343  0.82796 28.7% 2.29%
1 G 7.5308 13.344  0.82015 4.7% NSCT
B 7.5349 13.424  0.82612
1.2 %
11 R 7.5457 13.378 0.82850
2 G 7.5305 13.381 0.82075 °
B 7.5448 13.510 0.82613
1 Zhang Z H Blum R S A Categorization of multiscale decomposi—
R 7.5850 13.876 0.92048
tion based image fusion schemes with a performance study for a
G 7.5633  13.851 0.91720
digital camera application C // Proceedings of the IEEE 1999:
B

7.5391 13.899  0.92024 1315 — 1326.
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Fig 3 Original images and fusion images obtained by different fusion methods
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