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Introduction

At the Nice meeting there was some discussion on the loop filter defined in Annex J considering that other filters could give better subjective performance.  In this document I propose a modification of the loop filter defined in Annex J.  The modification results in noticeable subjective quality improvement and negligible change in implementation complexity.  In document  Q15-A-13  it is claimed that even better subjective performance is achieved by combining the here proposed loop filter with a simple post filter.



�Definition of the modified loop filter.

The main idea of the new definition of the loop filter is that the pixels next to the edge pixels (A,D) are modified as well as the edge pixels.  I will define the modified loop filter by indicating what has to be changed in the present text.

In Annex J, section J.3 replace:

‘B shall be replaced by B1 and C shall be replaced by C1 where:

	B1 = clip(B + d1)

	C1 = clip(C - d1)

	d1 = SIGN(d) * ( MAX( 0,abs(d)-MAX( 0, 2*abs(d) - QUANT))

	d = (3A-8B+8C-3D) / 16

	QUANT = quantization parameter of block2 if block2 belongs to a coded macroblock

	QUANT = quantization parameter of block1 if block2 does not belong to a coded 	macroblock (but block1 does)

The clip operation is defined as in section 6.3.2.’



with:



‘A,B,C,D shall be replaced by A1,B1,C1,D1 where:

	B1 = clip(B + d1)

	C1 = clip(C - d1)

	A1 = A - d2

	D1 = D + d2

	d2 = clipd1((A - D)/4,d1/2)

	d1 = Filter((A-4B+4C-D)/8,Strength)

	Filter(x,Strength) = SIGN(x) * ( MAX( 0,abs(x)-MAX( 0, 2*(abs(x) - Strength))))

	Strength depends on QUANT and determines the amount of filtering.  The relation 	between Strength and QUANT is given in the table below.

	QUANT = quantization parameter of block2 if block2 belongs to a coded macroblock

	QUANT = quantization parameter of block1 if block2 does not belong to a coded 	macroblock (but block1 does)

The function clip(x) is defined according to section 6.3.2.

The function clipd1(x,lim) clips x to the range ( lim.
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Performance of the new definition

The SNR values are only marginally improved (See also results in  Q15-A-13).  The subjective quality is noticeably improved.  Modifying also pixel A and D, result in better deblocking performance as well as reduced mosquito noise.



�Complexity

The new definition represent simplification compared with the Annex J definition:

Filter taps (1 -4 4 -1)/8 instead of (3 -8 8 -3)/16

If the function to define d1 is implemented with look up table in the Annex J definition, 31 tables are needed.  With the new definition (relation between Strength and QUANT) only 12 tables are needed.

Added complexity:

To produce d2

Add and subtract d2 to D and A.

Altogether, the added(?) complexity seems to be negligible.



Conclusion

It is proposed to modify the definition of the loopfilter according to the description above.  It is desirable that more work is done on verifying that the relation between QUANT and Strength (given in the table) result in the best subjective quality for all values of QUANT.
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