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Conventional : Result of MAD based method(o=10)
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Proposed : Application of the Correction Factor

» The proposed method to correct the conventional
method's estimated value.
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Noise level esamation
Y method

a:correction factor.
B reglon of n x n

N2 is number of subsblocks of n X n.
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Proposed : Calculation of a;

»a=a;m+a,
0 ay agare controlled by Gaussian noise

by +byp (i=01)

Estimation sandard deviation by using conventional method.
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Results : Approximate equation of a;
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Two conventional method

» PCA(Principal Component Analysis) based method ™

» Itis a good result Gaussian noise's estimate,

the error of about 4%

It needs many computing time for iteration process. o

» MAD(Median Absolute Deviation) based method ™
Itis not good estimate to image with many edges and details.

the error of about 20%.

Itislicle computing time. [P
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Problem 1

» the estimate result of the image “couple” is small
estimate value.
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Problem is solved in this way.cs1
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Proposed : Control of the a

ais controlled by image q
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The s The image have
many edges and denas
ya= a,m +ay

g, -the parameter is dependent on
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Results : Derivation of the Correction Factors

» The four factors are calculated experimentally by using 21
Gaussian noise images(0=10, 20, 30).

» The ideal correction factor @ is calculated from these
images by using the estimation value & .

» The ideal correction factor @ and the image quality
parameter m are calculated from 21 images by the
approximation formula of linear expression.

Results : Comparison of the Proposed Method
and the Conventional Method

» We compare the conventional method and the proposed
method by using the Gaussian noise images
(0=5,10,20,30).

» Gaussian noise images are 39 type images of different
sizes.

» Gaussian noise images are 8 bit grayscale images.

Results(0=5) [ estimate value big error |

Conclusion

» We proposed new algorithm to estimate the standard
deviation for Gaussian noise from the degraded images by
Gaussian noise.

» The proposed method corrected the estimation value to
estimate the noise level based on the image quality.

» Reduction of estimation result was able to do reduce
10%

Background : Gaussian Noise

Degraded Image(9=20)
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Conventional : MAD based method

equation of estimation standard deviation for Gaussian noise

& =1483+medf|x(n) — med(x(n))}

Apply the equation to each block.

Problem 2

» MAD based method calculated high estimate value in
“BRIDGE",“Aerial” and “Mandrill"".

» These images have many edges and details.

BRIDGE Aerial Mandril

Not good estimation accuracy by image type.

Proposed : Calculation of image quality parameter

m:image quality parameter(gradient)

Selected sub-block Selected sub-block
(5% selected) (30% selected)

Results : 21 type standard images
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Results :
39 type images 1(256 X 256 and 1024 X 1024)
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Future tasks

» The future direction of this study will be improvement in
accuracy of the estimate error of the small Gaussian
noise images (0=5).

Noise Reduction Filter and Noise Estimation

Estimate value to
Reduction Fiter

se Reduction Filker

‘ It is necessary to noise(0) estimate ‘

Conventional : MAD based method
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It s possible to estimate the
standard deviation.
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Proposed method

» The proposed method to correct the conventional
method's estimated value.

» Correction factor is controlled by image quality.

correction of

standard
deviaion

We proposed estimation method that it estimate
the standard deviation for all 0.

Proposed :
The gradient of 4 type images (0=10)
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Results

Approximate equation of the ideal of correction factor(o=10)
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Results : 39 type images 2(512X512)
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