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Introduction.


Video compression introduce coding noise.  This noise is considered to be annoying from a subjective point of view.  At the same time the noise gives some kind of (false) impression of sharpness.  If we are able to remove most of the coding noise we often get an impression of a more ‘blurred’ picture.  This happen even if we manage to leave details related to the picture content untouched by the filter.  The intention of this document is to make the best out of this situation:


First do post processing to reduce coding noise.


Then add random noise to obtain an illusion of better sharpness.  Random noise is considered to be less annoying to the eye.  It is also similar to thermal noise that we are used to from analog video.





Definition of the ‘comfort noise’.


I applied the noise filter after the other post processing - scanning the picture line by line.  The operations may also be performed as a part of the last step of the post processing filter.  The operations are :


For each pixel generate a random number Rn in the range (0-1).  R0. and R-2. are the random numbers connected to the present pixel and to two pixels back.


Calculate the integer: I1 = (3xQUANT)/8.


Calculate a second integer:  I2 = I1x(R0. - R-2) by truncation.


Add I2 to the luma value of the present pixel and limit to the range (0-255).


The reason for using (R0 - R-2) and not just R0 is to give the noise a different frequency characteristic.  The DC and high frequency part are suppressed resulting in a frequency response curve something like:
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Simulations.


The above procedure was applied to the QCIF sequences Mother&Daughter, Silent voice, and Coastguard.  The effect on SNRs are sown in the table below.





Sequence�
QUANT�
SNRY with post processing and no added noise (dB).�
SNRY with post processing and added noise (dB).�
�
Mother&Daughter, QCIF�
10�
31.59�
31.51�
�
Silent voice, QCIF�
14�
30.57�
30.36�
�
Coastguard, QCIF�
20�
27.50�
27.28�
�



As expected the SNR values are reduced, but the effect on the tested sequences are only (0.1 - 0.2) dB.  The sequences will be shown on D1 as a side by side presentation without and with the addition of noise.





Conclusions.


My personal opinion is that the described addition of noise may improve on subjective quality.  It is expected that the assessment of the benefit is quite subjective.  It is left to the group to decide whether the described approach or something similar may be worth describing in the test model.
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