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Coefficients

[1-Kyu Eom*, Dong-Heon Woo**, Yoo-Shin Kim®** Regular Members
2 o

G4 Aol AAE QAT Al B BAH B ST, el 4 daelq 9 dael pare
Aeksbl sk o S Faskth FHE 9 e BARE ol43)e] A% At Wiener FE1E 5o
24 A4kl e Arlshe o] Wikdeld). ¥ =Folri A4kl L AAs] Slal delZa Ase) A
29 M EF mdee ARMich WA 0B Avel 249 S4E H5 £ Y ZOEEEDE A
o) Sle) A 5 B A 3 sl £0 209 gul 58 Al ol olgsie
Az Bae FYch A9 A3E Falo] Alsk Plo] s|ES] Wyur) 01.02dB HE FE& PSNRE 2]
Foke 74e o 4 9lek

Keyword : denoising, wavelet transform, significance map, Wiener filter, mixture model

ABSTRACT

It is very important to construct statistical model in order to exactly estimate the signal variance from the
noisy image. By using estimated variance of original image, in general, Wiener filter is constructed, and it is
applied to the noisy image. In this paper, we propose a new statistical mixture modeling of wavelet coefficients
for image denoising. Firstly, a simple classification method is used to construct a significance map that captures
significant property of wavelet coefficients. Based upon the significance map, the state probabilities of mixture
model is computed, ani signal variance is estimated by using them. Experimental results show that the proposed

method yields 0.1-0.2d13 higher PSNR than conventional methods for image denoising.
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Figure 1. The significance map for Lena image.
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Figure 2. P, value for Lena(linearly scaled from
0 to 255)
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Table 1. PSNR results of several denoising methods for
Lena image(square mask).

PSNR/ G, 10 15 20 25
SAWT[2] - 31.83 | 3049 | 29.50
MAP[1] | 3431 | 3236 | 31.01 | 29.98
AML[3] | 34.18 | 3213 | 30.65 | 29.46
HMT[8] 339 | 318 304 | 295
CHMT[7] | 349 - - 299

SSM[4] 348 | 325 - -
A1) | 3448 | 3256 | 3111 | 30.03
Ao | 3452 | 3261 | 31.13 | 30.06
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Table 1. PSNR results of several dencising methods for
Barbara image(square mask).

PSNR/ 0, 10 15 20 25
SAWT[2] - 29.19 | 27.65 | 25.19
MAP{1] 3257 | 3019 | 2859 | 2742
AML[3] 3267 | 3026 | 28.65 | 27.43
HMTI[8] 319 29.4 278 | 271

CHMTI[7} - - - -

SSM[4] 324 30.0 - -
Aok | 3272 | 3035 | 28.75 | 27.58
AerpHR) | 3278 | 3042 | 2881 | 27.61
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Figure 4. Left : mask for the region of vertical edge,
middle : mask for the region of horizontal edge, right :

mask for the region of diagonal edge.
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Table 1. PSNR results of several denoising methods for
Lena image(non-square mask).

PSNR/ 0, 10 15 20 25
SAWT[2] - 31.83 | 3049 | 2950
MAPJ[1] 3431 | 3236 | 31.01 | 29.98
AML([3] 34,18 | 32.13 | 3065 | 29.46
HMTI[8] 339 31.8 304 | 295
CHMT[7] 34.9 - - 29.9

SSM[4] 348 325 - -
AeHpd3) || 34.51 | 3255 | 31.07 | 29.95
ArlE@) | 34.54 | 32.67 | 3125 | 3021
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Table 1. PSNR results of several denoising methods for
Barbara image(non-square mask).

PSNR/ 0 ,, 10 5 20 25

SAWT[2] - 2919 | 27.65 | 25.19
MAP[1] | 3257 | 30.19 | 2859 | 27.42
AML[3] | 3267 | 3026 | 28.65 | 27.43
HMT(8] 319 | 294 278 | 271
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Ak | 3273 | 3039 | 2882 | 27.64
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Figure 5. (a) Original image (c) noisy image(21.11dB), (c)
significance map image, (d) denoised image(31.24dB).
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