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Abstract
Extensions of post-filter hint SEI message are proposed. The average improvement obtained for 720p sequences is 8.3% for IPP configuration, 7% for IBBP configuration and 7.8 % for hierarchical B configuration. 
Proposal
In H.264/AVC there is so-called post-filter hint SEI message which allows the transmission of post-filter coefficients. This SEI message was mainly studied in context of professional applications, i.e., high rates and high resolutions were mainly considered. 
In contribution [1] it was noted that both complexity and the number of bits required to transmit the post-filter can be reduced by using coefficient symmetry. Let us denote by f(k,l) filter coefficients, which are  applied to the reconstructed image R(i,j):
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In case of symmetric filter only coefficients f(k,l) for which k=-k ,…,0 and l=-L,…,0 are transmitted. The coefficients with indices k and l such that k>0 or l>0 are predicted from the coefficients f(k,l) for which k<=0 and l<=0:
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In addition instead of a single filter, number of filters is transmitted. For each transmitted filter we specify for which slices and which pixels within these slices it should be used. The slices are specified by assigning to the filter picture numbers. Following the observations made in contribution [2] for each pixel (i,j) its variance var(i,j) is calculated. Each filter has a range of variance values signaled for which it was designed for. 

Simulation Results
The results using common testing conditions are given in Table 1. The results were obtained when f0,…,fn filters are transmitted per sequence:
· For 720p sequences n=16 and filter fk is used for pixels (i,j) for which 
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· For CIF sequences n=8 and filter fk is used for pixels (i,j) for which 
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· For CIF sequences n=4 and filter fk is used for pixels (i,j) for which 
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We also combined the post-filter with fixes addressing precision of interpolation process proposed in [2].  These results are given in Table 2. 

	 
	IPP
	IBBP
	IbBb

	QCIF
	foreman
	-2.21
	-2.09
	-2.45

	
	container
	-3.30
	-2.38
	-2.36

	
	silent
	-4.78
	-4.86
	-5.02

	QCIF ave
	-3.43
	-3.11
	-3.28

	CIF
	foreman
	-1.83
	-1.45
	-1.38

	
	mobile
	-4.43
	-4.35
	-6.06

	
	paris
	-1.20
	-1.16
	-1.15

	
	tempete
	-2.71
	-1.72
	-3.27

	CIF ave
	-2.54
	-2.17
	-2.97

	720p
	bigships
	-7.62
	-7.26
	-10.53

	
	city
	-11.84
	-9.80
	-10.19

	
	crew
	-5.81
	-5.61
	-5.31

	
	night
	-6.94
	-6.49
	-6.03

	
	shuttlestart
	-9.49
	-5.68
	-6.88

	720p ave
	-8.34
	-6.97
	-7.79

	AVERAGE
	-5.18
	-4.4
	-5.05


Table 1: Post-Filter bit rate reduction [%].
	
	IPP
	IBBP
	IbBb

	
	HP
	HP+

PostFilter
	HP
	HP+

PostFilter
	HP
	HP+

PostFilter

	QCIF
	foreman
	-1.19
	-3.28
	-0.91
	-2.90
	-1.20
	-3.34

	
	container
	-3.38
	-5.40
	-2.18
	-3.79
	-1.45
	-3.53

	
	silent
	-0.42
	-5.09
	-0.11
	-4.93
	0.06
	-4.72

	QCIF ave
	-1.66
	-4.59
	-1.04
	-3.88
	-0.86
	-3.86

	CIF
	foreman
	-2.19
	-3.62
	-0.92
	-2.14
	-1.25
	-3.09

	
	mobile
	-0.85
	-4.69
	-0.14
	-4.29
	-0.33
	-6.17

	
	paris
	-1.32
	-2.49
	0.34
	-0.68
	0.24
	-0.93

	
	tempete
	-3.17
	-3.57
	-1.08
	-2.23
	-1.28
	-4.45

	CIF ave
	-1.88
	-3.59
	-0.45
	-2.34
	-0.66
	-3.66

	720p
	bigships
	-7.23
	-10.81
	-5.64
	-10.28
	-5.24
	-12.86

	
	city
	-7.99
	-14.91
	-6.02
	-12.97
	-3.80
	-11.69

	
	crew
	-6.93
	-11.14
	-4.44
	-9.64
	-1.87
	-7.19

	
	night
	-1.75
	-7.73
	-0.56
	-6.80
	-0.50
	-6.23

	
	shuttlestart
	-14.60
	-18.07
	-6.13
	-9.40
	-5.18
	-10.10

	720p ave
	-7.70
	-12.53
	-4.56
	-9.82
	-3.32
	-9.61

	AVERAGE
	-4.25
	-7.56
	-2.32
	-5.84
	-1.82
	-6.19


Table 2: Bit rate reduction [%] when combining post-filter and High Precision (HP) Filter.
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