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Abstract

In this paper, a MMSE filter in homomorphic wavelet
transform domain is proposed for restoring an ultrasonic
images corrupted by speckle noise. In order to remove
effectively the speckle noise which is a kind of
multiplicative noise, speckle noise is transformed into a
form of additive noise and then. the additive noise is
denoised through the MMSE filter in homomorphic wavelet
transform domain. The proposed method shows much
higher quality in terms of ISNR and subject quality.
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Fig. 1. blockdiagram of log transform method to remove
speckle noise
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Fig. 2. blockdiagram of homomorphic wavelet based MMSE
filter
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Fig. 3. Images restored by some filters for Lena degraded
by speckle noise: (a)} Original image, (b) degraded image
SNR=10dB AWGN in log domain, (¢) median filtering with
5x5 windows, (d) adaptive weighted median filtering, (e)
homomorphic MMSE filtering with 5x5 windows, (f)
homomorphic wavelet-based MMSE filtering with 3x3, 5x5,
and 7x7 windows.
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Fig. 4. Images restored by some filters for ultrasonic images
degraded by speckle noise: (a) Original image, (b) median
filtering with 5x5 windows, (c) adaptive weighted median
filtering, (d) homomorphic MMSE filtering with 5x5
windows, (e) homomorphic wavelet-based MMSE filtering
with 3x3, 5x5, and 7x7 windows.
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