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F: Contourlet 24§t (NSCT) A Hb T HAB 2 RUBETUAT 23 #7 T ik O IE 3, 4@ Y T —Fb NSCT 5 i bl 75 1 22 [ 2% (PCNN)
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SAR and multispectral image fusion algorithm based on pulse coupled
neural networks and non-subsampled Contourlet transform

Jin Xing, Li Huihui, Shi Pili
College of Automation, Northwestern Polytechnical University, Xi'an 710072, China

Abstract: SAR and optical images have large differences in imaging-mechanism and spectral characteristics. Moreo-
ver, SAR images are always severe contaminated by speckle noise. Consequently, it is very difficult to obtain satisfy-
ing results while fusing SAR and optical images. Considering the advantage of non-sampled Contourlet transform
(NSCT) comparing with other multiscale decomposition methods, a method of image fusion based on pulse coupled
neural networks (PCNN) and NSCT is proposed. The source images are first decomposed in the NSCT domain. Ener-
gy of log in the NSCT domain is the input to motivate PCNN and coefficients in NSCT domain with high firing frequency
are selected as coefficients of the fused image. Then the final fused image is obtained by NSCT reconstruction. Experi-
mental results demonstrate that the proposed algorithm outperforms many other algorithms in both objective criteria and
visual appearance.

Key words: image fusion; NSCT; PCNN; synthetic aperture radar (SAR) image; multispectral image
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Table 1 Objective criteria of the proposed Algorithm

& 4 SNR WD CE CORR
(¢) 46.2003 8.0036  0.2782  0.7719
(d) 42.4574  9.4111 0.3308 0.7013
(e) 47.4355 7.2223 0.2749 0.798 2
(H) 42.8795 9.3339 0.3605 0.7232
(g) 45.4353 7.1177 0.2737 0.769 6
(h) 47.7512  5.7369 0.2134  0.7983
(1) 51.7130 4.6686  0.1897 0.848 2
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Fig.6  SAR and Multispectral image fusion results
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Table 2 Objective criteria of the proposed Algorithm

&l 6 SNR WD CE CORR

(c) 29.1227 29.2019 0.4237 0.7570

(d) 31.604 3 25.9345 0.4005 0.8055

(e) 34.540 6 22.400 5 0.3284 0.8378

(H) 36.843 6 20.464 1 0.3113 0.8658
3 & it

ARICHR HKF NSCT S8 v i 3 P 3 - g i
Y82 PCNN M2 50 i 3l , 5F B T 4Ly PC-
NN LR, X T 145 R AL B 1B R B TR R A

AT ) S 1 2 B T ik, i 1 ks
T SAR F& 5 26 KGR &Z . BLg b
S5 E SR AR T A SCRIL BERE AR AT HL 22 Al
VFZ LI iRl & ROR , AMUBERS AR T o R B 2
TG B AOGIE R BT SAR UGN E 2 HARRHE,
1M EL T/ i) 1 SAR [RIR RIS 3R] Tk — 5
LT SAR 5 20658 RS EL & 1 al A7 A
PABCIE L o
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