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Introduction

Some possible simplifications of the present deblocking filter is described.  The description is given as change to the present description in the TML document.

IPR

“The contributor are not aware of any issued, pending, or planned patents associated with the technical content of this proposal.”
1.1.1 Block Strength and Vectordiff
Here we consider filtering based on a 4x4 block structure.  Each 4x4 luma block in a reconstructed picture is assigned a Strength value ranging from 0 to 2.  This value is assigned based on different criteria.  The maximum value is chosen.  Assume that one criterion results in value to be assigned.  The new assignment is: Strength = max(Strength,value), so that we always keep the maximum value.
On the boundary between two 4x4 luma blocks Vectordiff is set to 0 or 1 to indicate if there are significant vector differences between the two blocks.
 Block boundaries of chroma blocks always correspond to a block boundary of luma blocks.  The corresponding Strength and Vectordiff for luma are also used for chroma boundaries. 
The procedure for Strength assignment:

· Initially each 4x4 block of a picture is assigned Strength = 0
· If the 4x4 block is intra coded: Strength = 2.
· If the block  has nonzero transform coefficients: Strength = max(Strength,1).
The procedure for Vectordiff between two 4x4 blocks:

· If the absolute difference between one of the vector components of the two adjacent blocks is at least one integer pixel (four ¼ pixels) then: Vectordiff = 1.  Otherwise Vectordiff = 0.  This procedure is applied across horizontal as well as vertical block edges. 
· 
1.1.2 Filtering of pixels on both sides of a 4x4 block boundary

Filtering across a4x4 block boundary takes place if:
Strength on one side of the edge ( 0

or

Strength on the other side of the edge ( 0

or

The relevant Vectordiff ( 0

In the following description it is assumed that a vertical 4x4 grid boundary is to be filtered (that is, horizontal filtering takes place). Horizontal grid boundaries are filtered utilizing the same algorithm, but 'left' pixels should be substituted for 'above' pixels and 'right' pixels for 'below' pixels. Let us denote the set of eight pixels across a 4x4 block boundary as l4, l3, l2, l1, r1, r2, r3, r4.

Up to two pixels can be updated as a result of the filtering process on both sides of the boundary (that is at most l2, l1, r1, r2). The number of updated pixels on both sides of the boundary depends on corresponding right and left activity parameters ar and al. Both activity parameters are limited by the so called overall activity parameter n:
n = min(3,4 - (*(/128)


where (=|r1-l1| is a positive integer representing gray level difference across the boundary, and ( is a QP dependent threshold specified in Table 1.
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Table 1. QP dependent threshold parameters ( and (.
The right filter activity parameter ar is equal to the smallest integer i>0 not larger than n for which the inequality |r1-ri+1| (( holds. The QP dependent threshold ( is given in Table 1. If no i < n satisfies the condition, ar is set to n. The left filter activity parameter al is obtained using the same set of rules substituting pixels on the right of the boundary ri with pixels li on the left of the boundary. Once ar and al are calculated, the pixels to be updated and their filtering support windows are determined by using Table 2. The same table applies for both right and left pixel although only right pixels are listed in the table. Information on how to filter the left pixels is obtained by swapping ar and al and substituting r1, r2 with l1, l2. 

	ar (only if al>1)
	pixel r1
	pixel r2

	<2
	no filtering
	no filtering

	2
	filtered
	no filtering

	>2
	filtered
	filtered


Table 2. Pixels to be updated as a function of ar.
Selected pixels are filtered as follows:

Diff = 3*(l2 - 2*l1 + r1)/8   (see clipping below)
L1 = l1 + Diff
Diff = (l3 - 2*l2 +L1)/2      (see clipping below)
L2 = l2 + Diff
Diff = 3*(l1 - 2*r1 + r2)/8   (see clipping below)
R1 = r1 + Diff
Diff = (R1 - 2*r2 + r3)/2     (see clipping below)
R2 = r2 + Diff




When either of pixels r1, l1 are updated by filtering then Diff is clipped to the range [-C, C] where C = (Clip(QP,strengthleft) + Clip(QP,strengthright) + ar + al) / 2. When pixel r2 is updated by filtering then Diff is clipped to the range [-Cright, Cright] with Cright = Clip(QP,strengthright). Similarly for pixel l2.

Definition of the table Clip(QP,strength):

QP         0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 29 30 31

Clip(qp,0) 0 0 0 0 0 0 0 0 0 0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0
Clip(qp,1) 0 0 0 0 0 0 0 0 0 0  1  1  1  1  1  1  1  1  1  1  2  2  2  2  3  3  3  3  4  5  5

Clip(qp,2) 0 0 0 0 0 0 0 0 1 1  1  1  1  1  1  1  2  2  2  2  3  3  3  4  4  5  5  5  7  8  9

The filter is applied on a 4x4 grid for both luminance and chrominace, first for all the vertical then for all the horizontal block boundaries.
1.1.3 Filtering across macroblock boundaries connected to intra coding

In case of intra coding and areas in the picture with little texture the subjective quality may be improved by stronger filtering across macroblock boundaries.  This stronger filtering across a macroblock boundary is performed if:

One or both of the adjacent macroblocks are intra coded

and

ar and al are equal to 3

and

( is in the range  (2-qp/4(
In case these conditions are fulfilled, the pixels l3 to r3 when filtering luminance frames and l2 to r2 when filtering chrominance frames are modified in the following way:

L1 = (25*l3 + 26*l2 + 26*l1 + 26*r1 + 25*r2 + 64)/128

L2 = (25*l4 + 26*l3 + 26*l2 + 26*L1 + 25*r1 + 64)/128

L3 = (        26*l4 + 51*l3 + 26*L2 + 25*L1 + 64)/128

R1 = (25*l2 + 26*l1 + 26*r1 + 26*r2 + 25*r3 + 64)/128

R2 = (25*l1 + 26*R1 + 26*r2 + 26*r3 + 25*r4 + 64)/128

R3 = (25*R1 + 26*R2 + 51*r3 + 26*r4         + 64)/128

Notice that when filtering across the next 4x4 block boundary, pixel r3 may get overwritten. To compensate the effect R3 is stored and used as l2 when filtering across the next 4x4 block boundary.

Otherwise filtering is done as described in the section above.
Simulations

VCEG-M34 show that the objective performance with the present changes is negligible.  Subjective comparisons will be provided. 
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