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Image fusion algorithm of multi-spectral and panchromatic
images adopting region mutual information

Wang Jinling, He Xiaojun, Song Kefei
(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: For advancing the fusion algorithm quality of multi-spectral and panchromatic images, an
image fusion algorithm of multi-spectral and panchromatic images was presented by region mutual
information. Firstly the multi-spectral image was turned to HSV color space, and region segmentation was
applied to V component by the method of watershed and region combination, and spectral distance was
taken as the region combination estimation. Secondly the V component of multi-spectral image and
panchromatic image were decomposed multi-resolution by nonsubsample Contourlet transform (NSCT), the
region segmentation was mapping to the panchromatic image, and the multi-resolution decomposition
coefficient was fused by calculating the mutual information of corresponding region to obtain the
decomposition coefficient of fusion image. Lastly the fusion image reconfiguration was realized through
NSCT inverse transform. The experimental result shows that the image fusion algorithm presented by this
paper retains the spectral information of multi-spectral image adequately, meanwhile injects details
information of panchromatic image as much as possible, which advances the edge characteristic of multi-
spectral image effectively.
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Fig.1 Decomposition structural drawing of NSCT
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Fig.2 Fusion algorithm diagram of this paper
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Fig.3 Segmentation experiment of multi-spectral image
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Tab.1 Objective evaluation index of first image
fusion experiment

Algorithm Q (s, Iy Iy G cc DD

NSCT_PIX_MAX R 0.4949 16.8854 0.9175 15.0512

G 0.4535 17.5433 0.8934 16.3882

B 0.407 6 17.7203 0.8773 17.1106

(2) Jsitn ZET 1R (b) Jith & (I 2 NSCT REG RM R 04095 11.8391 0.9346 12.9707
(a) Original multi-spectral image (b) Original panchromatic image G 03716 11.9499 09149 14.1484
B 0.3404 11.7666 0.9017 14.7877

NSCT_REG_EN R 0.3928 8.6950 0.9748 8.8902

G 0.3581 8.3010 0.9670 9.7830

B 0.3319 7.7356 0.9617 10.2732

NSCT_REG_MI R 0.580 6 18.416 0 0.9949 3.0874

G 0.5385 19.1702 0.9929 3.4918

’ - B 0.4881 19.3917 0.9913 3.7265
() LKA HIER  (d) NSCT_PIX_MAX fil £ 41 1% 2 N 2 RS SR W E bR, AR T
(c) Region segmentation of (d) Fusion image of PAFRYRUERA , SCH 4R 9 NSCT_SEG_MI Bk il 2k f
multi-spectral image NSCT_PIX_MAX b %, SR 2 CIE EIR A IS FRAE e R L

JEIE R AR/ 45 2 RS SR PR R B A% Fh kil
AEGE 5 Bic, IWEHRTLIE H NSCT_SEG_MI
AR TR I Y R 0 2% NSCT_PIX_MAX 5532 1%
T 45 B fx ™ H ,NSCT_REG_RM 553 ML gk e h
B, T NSCT_REG_EN F575 1 30 SRR IR AT i ok 3
AT A S R T W
*2 £2AEGMESHEWITMIEIR
Tab.2 Obijective evaluation index of second

(e) NSCT_REG_RM i+ K% (f) NSCT_REG_EN Rl 5 [811%

(e) Fusion image of (f) Fusion image of image fusion experiment
NSCT_REG_RM NSCT_REG_EN
Algorithm Q (s, Iy Iy G cc DD
NSCT_PIX_MAX R  0.5652 8.3137 0.9670 12.3919
G 0.5240 8.8385 0.9685 11.9886
B 04743 9.2437 0.9589 12.7425
NSCT_REG_RM R  0.5339 7.2178 0.9752 9.9692
G 0.4953 6.7406 0.9766 10.1485
B 04419 6.0379 0.9694 10.6423
NSCT_REG_EN R 0.5205 11.0389 0.9822 8.5034
(9) NSCT_REG_MI g4 5114 G 04852 10.7682 0.9839 8.6304
(g) Fusion image of NSCT_REG_MI B 0.4400 10.4886 0.9794 9.9464
Bl 4 55—l £ 5105 4 6 AR A ek NSCT_REG_ MI R 0.6294 11.9594 0.9976 2.5235
Fig.4 First image fusion experiment of multi-spectral and G 05807 11.7402 0.9977 2.5958
B 0.5154 11.5184 0.9967 2.7931

panchromatic images
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Fig.5 Second image fusion experiment of multi-spectral and

panchromatic images
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