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ABSTRACT

In this paper, we propose a spatially adaptive noise detection and removal algorithm for a single degraded

image. Under the assumption that an observed image is Gaussian-distributed, the noise information is estimated by

local statistics of degraded image, and the degree of the additive noise is detected by the local statistics of the

estimated noise. In addition, we describe a noise removal method taking a modified Gaussian filter which is

adaptively determined by filter parameters and window size. The experimental results demonstrate the capability

of the proposed algorithm..
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Table 1. Performance comparisons with Lena image.

Noise Method DF(%) PSNR SSIM
SAWM 84.96 27.60 0.752

BF N/A 29.43 0.824

10 dB SHT 90.51 28.52 0.810
FAEA 92.16 28.08 0.774

Proposed 94.98 29.62 0.854

SAWM 84.86 30.87 0.885

BF N/A 32.27 0.926

20 dB SHT 82.11 33.99 0.929
FAEA 86.62 35.30 0.949

Proposed 89.61 35.64 0.951

SAWM 70.03 31.66 0.909

BF N/A 32.63 0.938

30 dB SHT 70.20 39.30 0.941
FAEA 71.52 39.61 0.975

Proposed 70.04 41.04 0.977
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Table 2. Performance comparisons with ~Cameraman
image.
Noise | Method DF(%) PSNR SSIM
SAWM 90.14 25.06 0.628
BF N/A 27.93 0.701
10 dB SHT 91.22 27.91 0.715
FAEA 92.52 26.96 0.644
Proposed 95.65 28.21 0.760
SAWM 86.02 27.34 0.775
BF N/A 31.22 0.886
20 dB SHT 83.98 33.38 0.880
FAEA 87.84 34.13 0.899
Proposed 93.62 34.50 0.902
SAWM 70.95 27.66 0.798
BF N/A 31.62 0913
30 dB SHT 70.02 34.85 0.923
FAEA 74.24 39.45 0.965
Proposed 79.04 41.10 0.969
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Table 3. Performance comparisons with Goldhill image.
Noise Method DF(%) | PSNR SSIM
SAWM 90.38 26.32 0.746

(e) FAEA A3} 34}

BF N/A 28.25 | 0.801 () SHT A3} <34t
10 dB SHT 90.91 28.09 0.800 (e) Result with FAEA (f) Result with SHT
FAEA 91.88 2794 | 0.797

Proposed 94.7 28.39 0.805
SAWM 86.99 28.04 0.808

BF N/A 29.55 0.852
20 dB SHT 84.12 33.52 0.901
FAEA 86.39 34.08 0.940
Proposed 87.34 35.12 0.955 _
SAWM 69.08 28.59 0.761 (2 ;ﬂq}ﬂuﬂq Az} o AF
BF N/A 29.65 0.858 (g) Result with proposed algorithm
30 dB SHT 69.78 29.95 0.910 12| 2. Lena @Akl tigl A Ak
FAEA 70.37 36.94 0.966 Fig. 2. Experimental results with Lena image

Proposed 75.93 39.77 0.978
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(g) Result with proposed algorithm
3% 3. Cameraman °3Atol tigh Alg Az}
Fig. 3. Experimental results with Cameraman image
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