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Fusion Algorithm Research Based on Texture for SAR and Multi-spectral
Images with Wavelet Transform
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Abstract The fusion between multispectral and SAR ( synthetic aperture radar) images has great significances. However,

the small scale texture information of SAR images has not aroused scholars’ attention in previous fusions. For better fusion

result, a new data fusion technique has thus been developed based on biorthogonal wavelet transform with three types of

images. They are: TM multi-spectral image, single temporal JERS-1 SAR image and the small scale texture image extracted

from multi-temporal JERS-1 SAR images based on the principles of multi-channel filtering and SFIM ( smoothing filter-based

intensity modulation) fusion. Compared with the fusion method without texture image, the new one not only preserves spectral

information well, but also inherits from SAR images rich small scale textural information that makes the result have higher

definition. The wavelet fusion algorithm with texture image is of high flexibility and practicability.

Keywords smoothing filter-based intensity modulation (SFIM ) , wavelet transform , texture image ,remote sensing data fusion,

TM image,JERS-1 SAR image
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Fig. 1  The wavelet fusion algorithm of three images
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Fig.2  The small scale texture image
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Fig. 4 The detail features of original images and the fusion images
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Tab.1 Quantitative analysis for the fused images
ﬁﬁj B J&T™M 4% j:% * ﬁ:% "
e b ey ey

1 5.315 967 5.773 946 5.817 011

- 2 5.567 169 5.905 535 5.941 923
: 3 6.111 418 6.281 929 6.303 389
. 4 5.600 944 5.889 087 5.934 167
. 5 6.578 007 6.583 604 6.604 634
7 5.091 555 5.564 519 5.636 006

1 0.162 238 0.269 977 0.226 422

ha 2 0.191 544 0.288 339 0.247 423
¥ 3 0.320 826 0.379 600 0.349 853
B 4 0.219 140 0.304 448 0.266 186
I3 5 0.479 357 0.506 518 0.485 026
5. 0.258 507 0.308 385 0.280 340

1 0.792 300 0.769 507

H 2 0.844 841 0.827 057
x’© 3 0.920 028 0.909 762
EX 4 0.873 263 0.862 547
5 5 0.957 994 0.953 088
7 0.733 587 0.7140 28

TE :SAR 2 AR5 B 7. 176 967 , -2y 8 &y 0. 554 609 ;
/NRUE SCER AR AR B 6,663 056, -3 B JiE S 1. 229 800

=

5o #

AR SCHE T 2 A A B IR SRR B B T —
INUELCREBRS 5 0 = BN a Tk . %7
B AR R T 20630 AR 1 e e ik, 1T HL
PRAN T 26T RS Il E SAR SRRl Tl ok
FR /N R S5 R SRR AR B A2, T LU T R AR il Y
S5 RAL B W R EE M RRAE . 55 AR e v AR A
[ i RE NI b IS BRI N SN LR LR €/ RE 7
B A AR S, LU A A D 2 CAn g s 25 ) | D
HA AR50 ) 236 k5 58

5 % 3Lk ( References)

1 Bloch I. Information combination operators for data fusion: a

comparativereview with classification [ J ]. TEEE Transactions on
System, Man, and Cybernetics-Part A ; Systems and Humans, 1996,

26(1):52 ~67.

2

Li Jun, Lin Zong-jian. Data fusion for remote sensing imagery based
on feature[ J]. Journal of Image and Graphics, 1997,2(3) . 103 ~
107. [ 257 MG B TRHIE i 8 O R 8wl & 7 i LI ).
Il Pl G PR JE 2 4%, 1997,2(3) 1103 ~ 107. ]
Ni Xiu-ping, Xiao Guo-chao, Wan Zhi-long. Data fusion for remote
sensing image using wavelet transform [ J]. Journal of Institute of
Surveying and Mapping, 1998 ,15(3):185 ~187. [ it FF, & K
TR NS TR R S R B R A T A I T]. 2
PE 24,1998 ,15(3) 1185 ~ 187. ]
Song Jian-she, Zheng Yong-an, Liu Ying-chun. Image fusion
algorithm of SAR and optical images based on wavelet trans-form[ J].
Application Research of Computer ,2004,21(10) ;110 ~112. [ 54k
#h, FBKEE, XVMAR. BTN SAR 5] UG 4wl A
Bk T] . LN FIAFSE ,2004,21(10) ;110 ~112. ]
Le Hegarat-Mascle, Quesney A, Vidal-Madjar D, et al. Land cover
discrimination from multitemporal ERS images and multispectral
Landsat images: a study case in an agricultural area in France[J].
International Journal of Remote Sensing, 2000,21(3)435 ~456.
Moghaddam M, Dungan J L, Acker S. Forest variable estimation from
fusion of SAR and multispectral optical data[ J]. IEEE Transactions
on Geoscience and Remote Sensing,2002,40(10) : 2176 ~2187.
Wu Zhen-yu, Wang Peng, Ma Meng. Study of multisensor image
fusion technology[ J]. China Journal of Space Science,2006,26 (1) ;
48 ~53. [ MERET, BN, DA, 2 A% A Ik UG B w5 DT 5T
[J]. 25 B2 %41 ,2006,26 (1) 148 ~53. ]
Quegan Shaun, Yu Jiong Jiong. Filtering of multichannel SAR images
[J]. IEEE Transactions on Geoscience and Remote Sensing, 2001,
39(11).:2373 ~2377.
Liu J G. Evaluation of landsat-7 ETM + panchromatic band for image
fusion with multispectral bands [ J]. Natural Resources Research,
2000,9(4) : 269 ~276.

Mallat S C. A theory for multiresolution signal decomposition wavelet

representation [ J ]. IEEE Transactions on Pattern Analysis and
Machine Intelligence, 1989, 11(7) :674 ~693.
Wang Xiao-qin. Coastal Eco-environment Change Analysis — Based
on Spatial Information Technique and a Case Study in the Yellow
River Delta [ D ]. Beijing: Institute of Geographical Sciences and
Natural Resources Research, CAS. 2002:35 ~36. [ JE/NK. &7
AN SRR AL I 2 A [ D ] Ab R b R e 2R
5 5 BIRWE 5T A ,2002:35 ~ 36. ]
Wang Xiao-qin, Wu Qun-yong, Wang Qin-min, et al. Fusion
algorithm research based on biorthogonal wavelet transform for
resource satellite data and multispectral image Data [ J ]. High
Technology Letter , 2004, (8) :106 ~ 110. [ JE/INek, BRBEF |, T4k
A T XUESS/NE B BHIR 5 PR S 26 R A
JrEEBEE L], @ HORIE IR, 2004, (8) 1106 ~ 110. ]
Lau Wai Leung, Bruce King, Vijay Vohora. Comparision of image
data fusion techniques using entropy and INI[ A]. In; Proceedings of

CRISP, The 22nd Asian Conference on Remote Sensing [ C ],
Singapore ,2001,5 ~9.





