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Table 1 Five group coefficients of filter impulse response at different ovalue

0 1 2 3 4 5

5=0.3029 g(n, o) 0 1.2292175 —0.2433842 0.1718765 —0.1289917 0.1031190
h(n, o) 0.6849316 0.1691405 —0.0167450 0.0078836 —0.0044375 0.0028380

=040 g(n o) 0 0.9031287 0.0083990 0.0554560 —0.0439201 0.0360487
h(n, o) 0.5588294 0.2167510 10078 0.0044366 —0.0026353 0.0017304

5=0.50 g(n, o) 0 0.6378534 0.1600373 0.0200349 —0.0097023 0.0085621
h(n, o) 0.4576583 0.2391950 0.0300070 0.0025044 —0.0009096 0.0006422

5=0.75 g(n, o) 0 0.2706384 0.2224949 0.0759154 0.0126713 0.0011512
h( n, o) 0.3070833 0.2283647 0.0938706 0.0213525 0.0026730 0.0001943

s—1.90 g(n, o) 0 0.0791497 0.1118620 0.0940689 0.0557861 0.0246063
h( n, o) 0.1919414 0.1709633 0.1208109 0.0677296 0.0106299 0.0029758
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Fig-1 Both step and roof edge functions. as well as results convolved with anti symmetric wavelets
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Fig-2 Edge features extracted by the antisymmetric wavelet transforms

(a) SAR image (256 X256); (b) Edge features of Fig-2(a) extracted by zero-crossings of Mallat Gaussian wavelet transforms at scale=3; (c) Edge features

extracted by maximum modulus of the antisymmetric wavelet transforms at scale = 3, 6 = 0.75 ; (d) Edge features extracted by maximum modulus of the

transforms at scale=3, ¢=0.4
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Fig-3 Edge features extracted by the antisymmetric wavelet transforms
(a) SAR image (256X256); (b) Edge features of Fig-3(a) extracted by zero-crossings of Bubble wavelet transforms at ( scale=3); (c) Edge features extracted by
maximum modulus of the antisymmetric wavelet transforms at scale=3, 6=0.5; (d) Edge features extracted by zero-crossings of the transforms at scale=3, ¢=0.5
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Gaussian Antisymmetric Wavelets Built for Extracting the Objects and
Features in SAR Image

. 1 2
ZHAO Xi-an > LI Deren
(1. College of Architecture, Xi " an University of Technology and Architecture - Xi “an 710055, China;
2. National Laboratory for Information Engineering in Surveying, Mapping and Remote Sensing, Wuhan University- Wuhan 430070, China)

Abstract: It is well-known that, because the object scales in remote sensing images change over wide and unpre-
dictable ranges, a problem in selecting adaptive scale filter is existed for extracting different scale objects in remote sens-
ing images- Aiming at object scales in remote sensing image change uncertain, we introduce one class of Gaussian anti-
symmetric wavelets based on Gaussian kernel, which extends to Mallat Gaussian wavelet ( 6=1). Coefficients of spatial
filter related to the class of Gaussian antisymmetric wavelets given in the paper are derived adaptively by selecting appro-
priate parameter O values for special scale object extraction in SAR- Five group coefficients of spatial filter related to the
antisymmetric wavelets have been given in this paper- It is important that ones develop interesting operators for the object
recognition of SAR images and investigate approaches for feature detection in multi-resource remote sensing images- Be~
cause "speckle " in SAR images is a multiplicative noise, we performed firstly logarithm transform over the two SAR im-
ages in preprocessing- Then the features in the logarithm images may be detected in the wavelet transform- It is shown by
our experiments in two SAR images that the class of Gaussian antisymmetric wavelets is very efficient for feature extraction
in remote sensing images- in which object scales change over wide ranges- Because there exist both step and roof edges
in remote sensing images: maximum modulus, or zero-crossings of antisymmetric wavelet transforms can be used for edge
feature detection: but the results detected exist local position discrepancy- The conclusion is important to explore new
edge detectors in remote sensing images and new technology related to all automatic digital photogrammetry in future -

Key words: class of Gaussian antisymmetric wavelets; feature extraction of image ; SAR image



