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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 (25-30)% of its computational resources on the deblocking filter.

The purpose of this document is to simplify the deblocking filter process without loss of coding performance (measured objectively or subjectively).

2 Definition of the simplified chroma deblocking filter

The chroma version of the deblocking filter was to some extent a “byproduct” of the luma filtering.  Basically the same criteria and computations as for luma are used – with some simplifications.   Still, since a 4:2:0 signal has half as many chroma as luma pixels, the chroma deblocking operations occupy a considerable part of the total computational resources used for deblocking filtering.

The proposed simplified chroma deblocking filter can be summarized in the following way:

· If neither the q-side or p-side (see the H.264 spec) of the block edge is intra coded, no chroma filtering is performed

· Else: Perform modifications of q0 and p0 as specified in H.264, but without the ( and ( tests (cf. eq 8.-333 of the H.264 spec).

· No special case is made for BS = 4 (stronger filter in H.264)

3 Simulation results

Test conditions similar to the ones in H.264 are used.  However, the QCIF sequences are replaced by the corresponding CIF sequences.  Frame rates and Qp values are kept the same.  The reference coder is used with the following options turned on:

· JM 8.2, Baseline

· Hadamard:
off

· Search Range:
16

· Reference frames:
5

· Block sizes:
all

· RD-optimization:
on

The modified version with the simplified chroma deblocking filter is run with the same options turned on.

The table list changes in bitrate and chroma PSNR by using the proposed chroma deblocking filter with QP = 32.

	
	
	PSNRu change (dB)
	PSNRv change (dB)

	Sequence
	Bitrate change (%)
	Intra
	Full sequence
	Intra
	Full sequence

	Container
	0.04
	0.08
	-0.06
	0.05
	-0.02

	Foreman
	-1.06
	0.03
	-0.03
	0.12
	-0.07

	News
	0.08
	0.04
	-0.09
	0.09
	0

	Silent
	-0.02
	0.10
	-0.02
	0.06
	-0.07

	Paris
	0.10
	0.13
	0
	0.13
	0.07

	Mobile
	-0.07
	0.18
	0.03
	0.21
	0.02

	Tempete
	-0.02
	0.14
	0.04
	0.13
	-0.01

	Average
	-0.14
	0.10
	-0.02
	0.11
	-0.01


· The modification has practically no influence on the bitrate and chroma PSNR

· We see no difference in subjective quality.  Subjective comparisons between the new deblocking filter and H.264 will be performed according to the test description in VCEG-W11.

4 Complexity

In the table below we have counted the number of events where the deblocking filter is “active” – that is do modifications of pixels across an edge.  The count is performed separately for luma and chroma.  The numbers are given in the table.  It is seen that the number of chroma filtering is largely reduced - by a factor of 6 on the whole test set.  The total number of events where the deblocking filter is active is roughly reduced by a factor of 2 over the test set.

	
	Luma edges filtered
	Chroma edges filtered
	Total edges filtered

	Sequence
	Reference
	Simple
	Reference
	Simple
	Fraction
	Reference
	Simple
	Fraction

	Container
	337276
	336983
	372626
	92864
	0.249
	709902
	429847
	0.606

	Foreman
	1229031
	1212848
	977587
	462864
	0.473
	2206618
	1675712
	0.759

	News
	414535
	413265
	420334
	143024
	0.340
	834869
	556289
	0.666

	Silent
	799598
	804969
	703031
	240064
	0.341
	1502629
	1045033
	0.695

	Paris
	488081
	489517
	666805
	98944
	0.148
	1154886
	588461
	0.510

	Mobile
	1191057
	1189169
	2280846
	43664
	0.019
	3471903
	1232833
	0.355

	Tempete
	1473610
	1465986
	2402427
	215360
	0.090
	3876037
	1681346
	0.434

	Test set
	5933188
	5912737
	7823656
	1296784
	0.166
	13756844
	7209521
	0.524


5 Conclusions

The proposed change in the deblocking filter represents a significant simplification of deblocking implementation.  At the same time we see no negative effect on coding performance objectively or subjectively.

We therefore propose to consider the defined simplified chroma deblocking filter in the further work in video compression.
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