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Remote Sensing Image Fusion Algorithm
Based on Contourlet Transform

BAT Rui, YANG Wan-hai,ZHANG Yan-ni
(School of Electronic Engineering ,Xidian University ,Xi” an 710071 )

Abstract  Utilizing the Contourlet’ s advantages of multi-scale, localization directionality and anisotropy, a remote Sensing
multi spectral and panchromatic image fusion algorithm based on morphology and Contourlet transform is developed. Firstly,
the multi-spectral image is transformed by IHS transform. Secondly, panchromatic images and the component I of the multi-
spectral image are decomposed to the domain of the Contourlet transform. The image fusion is then implemented in different
subbands. A new edge fusion algorithm based on the morphology grad operator is adopted as fusion rules in lowpass
subbands and region standard variance is adopted as fusion rules in highpass subbands. Furthermore, the consistency check
based on the morphology is proposed. Finally, the stretched grayscale fused image replaces the original intensity
component, and the final fused image is achieved using the inverse IHS transform. The experimental results show that, the
proposed fusion method can integrate the information and retain the features of source images more effectively compared with
the traditional algorithm.

Keywords Image fusion, Contourlet transform, morphology, edge extraction

(14 2 45 B — 15 AR 10 22 D B I A [R) 2 ) 4% J i
AR A 5 SO LA 25 &, B0 IR AR B4R Ui B
RN AT S 2 7R O 0 AR

AR JER A IE AE 1 75 3 2 PR L =S [ B A28 1 PR Rl ik R AT THS A
i A TG I 8] 23 B R T 1) A o e R k5 Y H Rl 07 Bk (PCA 54l & Oy ik /AN AR e Tl

1 3]

i

ESTE  HK H ARG H (60472085)

W5 H #5:2007-09-11 ; 25 [E] A #) :2008-01-22

FE—EEEN O E(1982~ ), L, WEETFRERYEESRELWHB-LHI A BTy m oy BdEm & BERR A, REER S0
H ., E-mail:xiaobai821120@ 163. com



1174 ] &1 5 B R 24 4

%14 %

k" THS ARk 4R B T EMR 1 53 18] 4 B R A
EHBIK T OEIEE B PCA 7B EOLIE B
PG 5 /N LA HE B 38R A S B B G R R R
FRARRAE , 75 B 5 Rl G S A 2 T 4R R T Mz
(L o AFR: /DN 7 e 7 X T AR 0E 47 40 it i, 2
DL S50 Sk BT Ok A B8 AR R AE 1Y, B A 43 BT R
Wk A FRAIE 1 BT 5 1k IR e Y, 7E ROR BIR S5 4
N S o e I NP T 7 i B T = R ¢
17 G A B, /N U A% $5e FUBE “ A/ 3k A BR 1 7 )
5 BIKF TR RO . R T PN
BEf Jar BROME, B R BRI AR B TR B & R,
Contourlet 75 # 1F & iy fiff P 2 4 5l T &5 4k &7 S5 Mk 1M
75 A g — o B A R

Contourlet 5 AN (L HA /N (1) 22 43 FE 56, 1) 3t
Ja PR AR s, () R EL A R B Y T ) A ) R
ARICEE A HS B MIES¥RHT —MET
Contourlet 7% 4 (1% 32 J&% 15 il & 8 7 vk . SE g0 45 2R
W, 5E5 MRS EE AIE A 2B A
KU 5 R BB S DR EF IR R R AE

2 HEAHER

2.1 Contourlet I

Contourlet 25 # 2 2002 4 Do Fll Veterli $2 H Y
— B EIET R 2 SRR R T Wk g
FIET T 1) JE YL A% 40 (PDFB) . ‘E4k/K T Curvelet
AR A T SRR S AR Nk, E— L
Al LLIN RS2 Curvelet 2246 i) o5 —F SE B, AH X /)N
I 7 , Contourlet 7] LUAR 4 Mo g 3k 2 4 IR b (1 £ Al
T &7 5, BT DL, B R H e /N AR 4 B A i R BOR ik
St ey g, wmiE 1 R

ﬂ_

i

1 /NJEA Contourlet X i £k i8S [R] $ 14

Fig. 1  Contoulet and wavelet representations for curves
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Fig. 2 Block diagram of Contourlet transform
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Fig. 3 Contourlet transform of the “Peppers” image
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Fig. 4 Fusion of multispectral and panchromatic images
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Tab.1 Quantization measurement results of

different methods
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