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Noise Parameters

rcolol* 71 W

ESS e I
TLL,UUT’%JZE

o
o

e

Tuan-Anh Nguyen®, Beomsu Kim', Min-Cheol Hong”™

Abstract

In this paper, a fast single image blind denoising algorithm is presented, where noise parameters are
estimated by local statistics of an observed degraded image without a prior information about the additive
noise. The estimated noise parameters are used to define the constraints on the noise detection which is
coupled with the lst-order Markov Random Field. In addition, an adaptive modified weighted Gaussian filter is
introduced, where variable window sizes and weighting coefficients defined by the constraints are used to
control the degree of the smoothness of the reconstructed image. The experimental results demonstrate the
capability of the proposed algorithm. Please put the abstract of paper here.
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Fig. 2. Flowchart of proposed algorithm
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Fig. 3. Test images : (a) “Lena” image, (b)
“Goldhill” image, (c¢) “Airfield” image
a8 3 HAE Z4 (@) “Lena” ¥4, (b) “Goldhil” &4,
(c) “Airfield” =4+
Ak WAE A A 71l ABF[5], SHTI6],
FAEA[7] % CADDI8l¢} A& HuE st om, 47
WA E0E o]z AE AYLE PSNR (Peak Signal
to Noise Ratio), SSIM (Structural Similarity Image
Index)[14] 2 24 GHz CPU 7% AHy FH=
(Running Time) =ZWolA A5 HIE ATt 9

1
s HAL FEolA molz HE ARE(D)E HE

(527)

o,
o
lo
i
)

Fp+ M,

%100 (%). (12)

= L =L =002 A4 A iz} 713t
I 1-30 7t A E] AS wol= HE ATE,
PSNR, SSIM % <4k SHeolAe vuwstgich o
=ol, 7t 4% H7t Al disk At wAle] A4t
4 S ®dol YERNRIT. SHT 3 FAEA 44
E7 vuste] ARE WA wmol2 HE FIREE I
e TH P oz oo #BAGlel ¢ Aoz
gFsgon, E4ol L wpsh gol molzo] o
& 9% AJut 252 wolz yEel Aoust wob
AE F2s 4 9t ABFe= Azby SddA o
e ARG $58h) wol= o] He A% BE
3t A3l dao] WA= FAZ PSNR ¥ SSIM =
WolA FAEA % CADD w23 Hlusle] A5 3k
AlAg ol EA st
Table 1. Performance comparisons with “Lena” image
E 1 “Lena” Yool e A5 H|W
o, 24 |De (%)|PSNR (dB)| SSIM |RT (msec.)
ABF N/A 32.44 0.927 135
SHT 70.67 30.81 0.903 373
5| FAEA | 9184 34.51 0.939 184
CADD N/A 35.83 0.953 1606
A otetAl | 9196 36.67 0.959 148
ABF N/A 31.40 0.893 141
SHT 79.72 29.33 0.841 394
10| FAEA 95.99 31.41 0.889 181
CADD N/A 32.33 0.897 1654
A otekAl | 96,01 32.80 0.908 148
ABF N/A 28.21 0.773 138
SHT 86.11 26.37 0.704 386
20| FAEA 98.04 28.00 0.769 183
CADD N/A 28.68 0.804 3386
H okerAl | 98,04 29.27 0.835 145
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Table 2. Performance comparisons with “Goldhill” image
E 2 “Goldhill” Gkl CHEE M5 d|W

o, =& |Dr (%) |PSNR (dB)| SSIM |RT (msec.)
ABF N/A 29.55 0.853 135
SHT 73.81 28.13 0.823 376
5| FAEA 92.06 31.80 0.893 180
CADD N/A 32.33 0.919 2418
Al otehA | 92,11 34.71 0.942 142
ABF N/A 29.09 0.835 137
SHT 80.91 27.30 0.773 390
10| FAEA 96.12 29.50 0.836 175
CADD N/A 30.42 0.875 2487
Ml etdhAl | 96.14 30.89 0.895 142
ABF N/A 27.16 0.757 141
SHT 87.58 25.12 0.658 392
20| FAEA 98.13 26.58 0.718 168
CADD N/A 27.63 0.777 2543
A oterAl | 98.14 28.05 0.800 144

Table 3. Performance comparisons with “Airfield” image

® 3 “Affield” Gakol| fst 85 v|m
o, A I De (%) |PSNR (dB)| SSIM |RT (msec.)
ABF N/A 27.41 0.823 143
SHT 77.15 23.01 0.737 405
5| FAEA 91.13 27.52 0.794 181
CADD N/A 27.45 0.807 2481
A otebAl | 91.20 33.08 0.924 149
ABF N/A 27.05 0.816 140
SHT 82.59 22.80 0.712 416
10| FAEA 95.06 26.40 0.764 167
CADD N/A 26.62 0.790 2761
M okerAl | 9509 29.68 0.896 152
ABF N/A 2553 0.776 139
SHT 87.12 21.96 0.645 424
20| FAEA 97.05 24.26 0.695 168
CADD N/A 24.85 0.724 3261
A otgkAl | 97.07 2573 0.777 146
Table 4. Average performance improvement
E 4.7 Ms g
o,| WA | ADH%) | APSNR(B)| ASSIM (nfe‘;
ABF N/A 5.02 0.074 -8
SHT 17.88 7.50 0.121 238
5 FAEA 0.08 354 0.066 35
CADD N/A 2.95 0.049 2022
ABF N/A 1.94 0.052 -8
10 SHT 14.67 465 0.124 252
FAEA 0.03 2,02 0.070 27
CADD N/A 1.33 0.046 2153
ABF N/A 0.72 0.035 -6
20 SHT 10.81 32 0.135 255
FAEA 0.02 1.40 0.077 28
CADD N/A 0.63 0.036 2918
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Fig. 4. Zoom-in results with “Lena” image : (a) original
image, (b) noisy image (o, =20), (c) ABF, (d)
FAEA, (e) CADD, (f) proposed algorithm
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Fig. 5. Zoom-in results with “Goldhil” image : (a) original
image, (b) noisy image (o, =20), (0 ABF, (d)
FAEA, (e) CADD, (f) proposed algorithm
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Fig. 6. Zoom-in results with “Airfield” image : (a) original
image, (b) noisy image (o, =20), (c) ABF, (d)
FAEA, (e) CADD, (f) proposed algorithm
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