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Table 2 Comparison among results of fused images using different methods

CR C(; CB DH/ DG/ DB/ C'R IC C’B
DWT 0.9435  0.9466  0.9424 2062.7 2110.9 1973.8 0.7869 0.8091 0.7614
IHS+ DWT  0.9442  0.9472  0.9483 2053.8 1926.0 1641.1 0.7846 0.7837 0.7884
Lo CT 0.9437 0.9364  0.9344 2036.4 2086.2 1991.5 0.8856 0.8076 0.7995
QuickBird IHS + CT 0.9451 0.9386  0.9509 2017.6 1850.4 1660.5 0.7832 0.7823 0.7868
NSCT 0.9499  0.9525 0.9563 1914.1 1811.2 1831.8 0.8887 0.8105 0.8632
IHS + NSCT  0.9513 0.9541 0.9579 1900.3 1798.1 1543.6 0.8863 0.8755 0.8899
DWT 0.8448 0.8465 0.8443 59.1524 59.1593 50.8853 0.9690 0.9581 0.9435
[HS+ DWT  0.8738 0.8519  0.8523 47.2547 57.7139 40.3395 0.9537 0.961 1 0.9613
IKONOS CT 0.8511 0.853 0.7916 58.4023 58.6376 50.4255 0.969 1 0.9582 0.9436
IHS + CT 0.8636  0.8584  0.8006 46.7851 57.1553 39.8163 0.9533 0.9610 0.9611
NSCT 0.8887 0.8654  0.8642 53.6683 53.7946 36.484 1 0.9713 0.9596 0.9449
THS+ NSCT 0.8990 0.8706  0.8657 42.9529 52.4066 36.1896 0.9752 0.9625 0.9626
DWT 0.7830 0.7688  0.7653 26.0667 40.3397 34.6054 0.7595 0.8836 0.8793
IHS+ DWT  0.7949 0.9339  0.8680 25.3258 18.3270 22.9093 0.7958 0.7552 0.8003
. CT 0.7686  0.7829  0.7788 25.6794 39.4613 33.8433 0.7584 0.8960 0.8811
SAR M THS 0.7740  0.9382  0.8752 24.9147 17.8604 22.3971 0.7917 0.7906 0.7902
NSCT 0.8183 0.8066  0.8055 22.7559 36.4473 31.0478 0.7909 0.8956 0.8813
THS+ NSCT 0.8966  0.9483 0.8939 21.8096 16.3803 20.5783 0.7988 0.8955 0.8853
1 1 1 0 0 0 1 1 1
3 DWT CT 2 3
NSCT Table 3 Comparison among consumed time
DWT 19 THS + NSCT using different methods
DWT 6 NSCT 2/3 /s
DWT 104.33
THS + DWT 35.16
NSCT o CT 136.94
QuickBird
3 THS + CT 45.45
NSCT 2000.60
THS + NSCT 670.50
4 4 DWT 27.19
IHS + DWT 9.19
CT 33.33
6 IKONOS o
THS + CT 11.03
NSCT 498.00
IHS NSCT IHS + NSCT 167.42
DWT 104.39
THS + DWT 34.58
: THS 3 - cr 134.38
MS SAR M IHS + CT 45.08
NSCT 3 NSCT 2016.50
THS + NSCT 673.58
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Remote sensing images fusion using non-subsample Contourlet
transform based on IHS transform

SHI Ai-ye MA Yan-jun HUNG Feng-chen XU Li-zhong
College of Computer and Information Engineering Hohat University ~Nanjing 210098  China

Abstract With regard to the difficult problem in the fusion of multispectral and panchromatic images using the non-

subsample Contourlet transform NSCT  a fusion method using the NSCT in the THS intensity-hue-saturation transform

domain was proposed. Firstly the IHS transform of the multispectral images was made. Then the new intensity

components were obtained by the fusion of intensity component images and panchromatic images based on the NSCT.

After that the fusion images were obtained by use of the inverse IHS transform. The test results indicate that the

combination of the THS transform with NSCT saves more time and the proposed method can improve the visual effect of

the fused images and decrease the aberrance of the spectra compared with other methods based on the multi-resolution

analysis such as the discrete wavelet transform the Contourlet transform the NSCT.

Key words non-subsample Contourlet transform IHS transform remote sensing images fusion





