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1 Background

The deblocking filter in H.264 represents both objective and subjective improvements in H.264.  Especially the subjective improvement is remarkable.  It comes at a cost of larger implementation complexity.  A decoder may typically use (20-25)% of its computational resources on the deblocking filter.

In document VCEG-W10 we proposed simplifications in the chroma deblocking filter process.  The purpose of this document is to simplify the luma deblocking filter process without loss of subjective coding performance.

2 Definition of the new filter

2.1 Overview

Related to the H.264 deblocking filter, changes are made in the following areas:

1. Strength definition

2. Threshold for vector differences increased from 1 to 2 integer pixels

3. Filtering is made “8-pixel based”

4. Clipping value of corrections depend only on Qp

5. The detailed filter operations are largely simplified

6. The strong filter with 5 taps is removed altogether

The first 4 points above relates to the overall structure of the filter whereas point 5 relates to the detailed calculations of pixel corrections.

2.1.1 Strength definition

We do not use the filter strength definition of H.264.  Instead we use the procedures defined in this and the next 2 sections.  Each 4x4 block is marked 1 or 0:

· 1  if the block has nonzero transform coefficients or is intra coded

· 0  otherwise

2.1.2 Threshold for vector differences

Filtering may be activated if vector components on each side of a block edge is larger than a threshold.  The threshold has been increased from 1 to 2 integer pixels.  We do not see any subjective degradation and the number of filter operations is reduced.

2.1.3 Filtering is made “8-pixel based”

In our present implementation no motion vector blocks below 8x8 is used.  The figure below show 4  4x4 blocks.  The block edge to be filtered is shown in bold and extends over 2 4x4 edges.  The bold block edge may represent a boundary between 2 vector prediction blocks or not, depending on whether the edge represents an 8x8 block boundary or not.

· If the vector difference across the boundary > 2 integer pixels: vd = 1

· Otherwise vd = 0

· Furthermore a, b, c, d all have values 0 or 1 based on the “strength” definition in section 2.2.1


· Filtering of all 8 “edge lines” takes place if:  (a or b or c or d or vd) = 1

· Otherwise no filtering takes place

2.1.4 The detailed filter operations 

The short horizontal lines in the figure represent 8 edge lines.  Four of them are represented as:

A0  B0  C0   D0  E0  F0

A1  B1  C1   D1  E1  F1

A2  B2  C2   D2  E2  F2

A3  B3  C3   D3  E3  F3

A second test is done whether all the 4 edge lines shall be filtered.  Calculate:

d = (A1 – 2B1 + C1( + (D1 – 2E1 + F1(
If d < ( all edge lines are filtered.

( =:

· Qp – 19 if Qp > 27

· Qp/2 – 5 if Qp = (16-27)

· 0 otherwise

Modification of each edge line
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 (division by truncation or rounding. They perform equally well)

( is clipped to the interval (-tc, tc) where tc = tc0 +1 for bS = 2 (see table 8-15 in the H.264 spec).  This means that tc depends on Qp only.

B’ = Clip1(B + (/2)

C’ = Clip1(C + ()

D’ = Clip1(D - ()

E’ = Clip1(E - (/2)

Note: (/2 is calculated with truncation towards 0 meaning: 3/2 = 1, -3/2 = -1.

3 Complexity estimations

In order to do complexity estimations we have so far implemented the new deblocking filter in our real time codec.  The processing unit is a Tri-media pnx 1500 chip.  For complexity estimation we have perfomed an emulation so that we can count processing cycles used for different functions.  The results can be  summarized in this way:

· The fractional complexity reduction is quite stable over all test sequences

· The complexity reduction also varies little with Qp.  The range (28-36) is tested

· The decoder deblocking filter complexity is reduced by about ½.

· This means that deblocking filter now typically takes (10-12)% compared to (20-25)% in H.264

4 Subjective and objective performance

We have used the same sequences as in the previous ITU testset, but all Qcif sequences have been replaced by corresponding Cif sequences.  

Focus has been on subjective quality.  Comparisons between H.264 filter and the new filter will be shown.  Avsnr calculations show an increase in bitrate of about 2 % over the testset.  Part of this increase is due to filter parameter settings focusing on subjective quality.

5 Conclusions

A simplified deblocking filter have been described.  It is characterized by:

· Considerably lower implementation complexity than the H.264 deblocking filter

· Comparable coding performance to the H.264 deblocking filter

It is therefore proposed to consider this filter as a candidate for a fast profile of H.264.
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