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Abstract
In this paper, we present an efficient noise reduction method using bivariate Gaussian density function in the wavelet
domain. In our method, the probability model for the interscale dependency in the wavelet domain is modeled by bivariate
Gaussian function, and then, the noise reduction is performed by Bayesian estimation. The statistical parameter for
Bayesian estimation can be approximately obtained by the Holder inequality. The simulation results show that our method
outperforms the previous methods using bivariate probability models.
Keywords : noise reduction, wavelet, interscale dependency, bivariate Gaussian model, Holder inequality
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Interscale dependency between parent and child
coefficients of the orthogonal wavelet transform.

Fig. 1.
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Fig. 2. Dependency between parent and child

coefficients in the manner of the absolute value.
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Table 1. The denoising results when the parameters are
known {(Lena image).

Lena : PSNR/o,, 10 15 20 | 5
ML(7X7) ¥ 3418 | 3211 | 3065 | 2950
MAP(GX5) ¥ 3432 | 3233 | 3090 |29.80
Bivariate ™! 3436 | 3251 | 31.19 |30.15

Chang & Vettd © | - | 3236 | 31.04 | 3004

Zhaohui et al. © | 3422 | 3223 | 3085 | 2979
Upper bound | 35.28 | 33.35 | 32.01 |{30.97
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Table 2. The PSNR results of Lena image for several
denoising methods and noise powers.

PSNR

Oy 10 15 ] 20 | »
LAWML? 3418 | 3211 | 3065 | 2950
LAWMAP? 3432 | 3233 | 3090 | 29.80

Bivariate® 3423 | 3232 | 31.04 | 2092
Cai™ 3422 | 3223 | 3085 | 2979
Chang®™ | - 13236 | 31.04 | 30.04

A 3 (Db8) 346 | 327 | 314 | 304
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