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Abstract: The aim of image restoration is to recover the original uncorrupted images from noisy, blurred ones. A
linear image restoration algorithm based on a wavelet-domain local gaussian model is proposed in this paper. The
wavelet-domain local gaussian model approximates the local probability distribution of the wavelet coefficients
with a single gaussian function. Because the wavelet-domain local gaussian model adaptively characterizes the local
statistic properties of real-world images, the algorithm presented in this paper specifies the prior distribution of the
real-world image through the model and converts the restoration problem to an constrained optimization one which
can be solved with the conjugate gradient method. Experimental results show that the algorithm can properly
retrieve various kinds of edges, and the PNSR (peak signal to noise ratio) and subjective visual effect of the restored
images are improved significantly.
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(a) Test image: Lenna, size: 256 X256 (b) Degraded lenna image with a gaussian kernel (c,=0,=1) to
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blur the test image (a), PSNR=26.73dB
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(c) Restored by waveletd-domian generalized (d) Restored by the TV model, (e) Restored by wavelet-domain local
Gaussian model, PSNR=33.92dB PSNR=32.91dB Gaussian model, PSNR=36.38dB
() FET PR B 2R, (d) BARDB/METNERIRER, (o) HET /ISR o U A B 52 s 4 2,
PSNR=33.92dB PSNR=32.91dB PSNR=36.38dB

Fig.2 The Lenna image and its restoration results (amplified locally)
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(a) Test image: Bridge, size: 256 X256 (b) Degraded bridge image with a defocus function (R=2) to blur the test
image (a), PSNR=22.36dB
(a) Bridge WA 15, K/ A 256 X256 (b) El(@Z2F420h 2 MU R BE BUIT I eAT 413, PSNR=22.36dB

(c) Restored by waveletd-domian generalized (d) Restored by the TV model, (e) Restored by wavelet-domain local

Gaussian model, PSNR=27.65dB PSNR =26.34dB Gaussian model, PSNR=30.24dB
(0) FET MBS A Y 14 53 Ji &5 (d) B BMEINERIRER (o) H T /INB R e T A ) 5 A
PSNR=27.65dB PSNR=26.34dB PSNR=30.24dB

Fig.3 The bridge image and its restoration results
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