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(Multistep Adaptive Smoothing Technique of Speckle Images)
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Abstract

In this paper, we propose a parameter-free smoothing method for speckle images, ie., an
adaptive least squares image smoothing technique implemented in a multistep environment. The
pertinent smoothing window size at a given pixel is determined by the discontinuity measure which
is defined by the ratio of the local variance and mean squares of intensity values of pixels over the
smoothing window centered there. The mode of the discontinuity measure at each step is estimated
to replace the noise variance parameter that is required in the adaptive smoothing. Computer
simulation shows that the proposed multistep technique can smooth homogeneous regions
satisfactorily while preserving fine details near boundaries.
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Fig. 3.

( max_4)
Test image 1(aerial image 1).

(a) original image, (b) noisy image (N=2)
(¢) 5X5 averaging method,

(d) 5X5 median filtering,

(e) 5X5 homomorphic filtering,

{f) 5X5 Lee’s adpative filtering,

(8) 5X5 Kuan et al.’ s adaptive filtering,
(h) proposed multistep adaptive technique
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(W A chebAl A B (b Aoke chebA) A Ash
(Pmax= ) (Pmax=4)
Fig. 4. Test image 2(aerial image 2). Fig. 5. Test image 3 (toy image). (a) original image,
(a) original image, (b) noisy image (N=14), (b) noisy image (N=8),
(c) 5X5 averaging method, (¢) 5X5 averaging method,
(d) 5X5 median filtering, (d) 5% 5 median filtering,
(e) 5% 5 homomorphic filtering, () 5X5 homomorphic filtering,
(f) 5X5 Lee’ s adaptive filtering, (f) 5%X5 Lee’s adaptive filtering,
(e) 5% 5 Kuan et al.’ s adaptive filtering, (8) 5X5 Kuan et al.’ s adaptive filtering,
(h) proposed multistep adaptive technique (h) proposed multistep adaptive technique
(Pmax=4) - (Pmax=4) .

(91)
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E:5%5 Kuan59 A& %83} F:Aloka) oiols] =g AdgA #2 | 291 1 8.4 | 8.8 | 9.1 | 4.6
BE3} (Prax=4). AgdA #3 32.8 8.4 8.1 9.2 41.5
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