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1. Introduction

In the last JVT meeting, B-picture was enhanced to select two temporally forward reference pictures in the bi-predictive mode. And skip mode MC for P-picture was adopted in terms of bug fixing. So B-picture should have the same functionality as for the skip MB of the P-picture.

And there is another bug in direct mode definition described in the current CD, where there is no clear description about direct mode when collocated block is intra, or collocated block’s ref_idx_forward is not zero. Skip MB of B-picture is currently defined as direct mode, so the same problem exists for skip MB.

This document proposes the scheme that the semantic of skip MB in B-picture is adaptively changed, in order to fix the above bugs. Proposed modification does not change the current syntax, and does not change the complexity of encoder and decoder.

2. Proposed Adaptively Changing Prediction Mode at Skip MB

In the proposed method, each semantic for 8x8 block in Skip MB is determined by the following flow.

(s1) If there is any direct mode block around the current 8x8 block,
and collocated block is not Intra,
and the ref_idx_forward of collocated block is zero,
the semantic of the block is set to direct mode.
(s2) Ohterwise, counting candidate MV for forward or backward prediction, which is available for ref_idx_forward=0 or ref_idx_backward=0.

(s3) Then the semantic of the 8x8 block is set as following, where

Nf is the number of candidate MV for forward prediction

Nb is the number of candidate MV for backward prediction

(s3-1) If Nf=0 and Nb=0,

and co-located block is not Intra
and the ref_idx_forward of collocated block is zero,
the semantic is set to direct mode
(s3-2) If Nf=0 and Nb=0,
and co-located block is Intra,

or the ref_idx_forward of collocated block is not zero,
the semantic is set to bi-predictive mode
(s3-3) If Nf>0 and Nb=0,

the semantic is set to forward mode

(s3-4) If Nf=0 and Nb>0,

the semantic is set to backward mode

(s3-5) If Nf>0 and Nb>0,

the semantic is set to bi-predictive

In (s1), the surrounding blocks are depicted in Figure 1. The prediction modes of four surrouding blocks A,B,C and D are checked, where the current block is positioned in E. When the current block E is upper right or bottom right position in MB, three positions A,B and D are checked.
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Figure 1. The illustration of four surrouding blocks A,B,C,D around the current block E.

3. Evaluation

3.1 Experimental conditions

Experiments were conducted under almost the common test conditions specified in VCEG-N77r1. The base software is JM1.9+new CABAC code, which is delivered by Detlev Marpe. And JVT-C127 and motion copy in P-picture is integrated into, and RD optimization of the skip MB in B-picture is implemented. We just name this integrated software as JM1.9+ in this document.

The search range of motion estimation is set to –32 to +32. The IBBP structure is experimented, where the backward prediction in B-picture is on the future picture reference.

3.2 Proposal total efficiency

Table 1 shows BD-bitsaving in UVLC cases, and Table 2 shows BD-bitsaving in CABAC cases.

All bitrate and PSNR data and PSNR plots are illustrated in JVT-D074.xls.

Table 1: BD-bitsaving with the proposed method in UVLC case
	[%]
	Cont(Q)
	News(Q)
	Fore(Q)
	Sile(Q)
	Stef(Q)
	Pari
	Mobi
	Temp
	Coas
	Stef
	Fore
	Average

	5 ref
	-0.40
	1.51
	4.90
	1.82
	2.16
	2.10
	3.86
	0.83
	7.00
	4.77
	6.51
	3.19

	1 ref
	-0.48
	1.06
	4.13
	0.68
	1.68
	1.11
	0.43
	0.44
	4.73
	4.06
	4.10
	1.99


Table 2: BD-bitsaving with the proposed method in CABAC case
	[%]
	Cont(Q)
	News(Q)
	Fore(Q)
	Sile(Q)
	Stef(Q)
	Pari
	Mobi
	Temp
	Coas
	Stef
	Fore
	Average

	5 ref
	-0.67
	1.22
	3.47
	1.57
	1.55
	1.73
	3.51
	0.68
	5.95
	3.94
	5.53
	2.59

	1 ref
	-0.37
	0.75
	2.89
	0.69
	1.53
	0.92
	0.37
	0.57
	4.55
	3.29
	3.67
	1.71


From these results, the proposed method is generally effective and especially more in high motion scene, such as Stefan, Foreman, and Coast.

3.3 Efficiency of surrounding direct mode blocks checks

To investigate the efficiency of surrounding direct mode blocks checks, another experiment is done where step (s1) is modified as follows. We name this scheme as P2 in this document.

(s1#2) If collocated block is not Intra,
and the ref_idx_forward of collocated block is zero,
the semantic of the block is set to direct mode.
(s2) Ohterwise, …
Table 3: BD-bitsaving with P2 in UVLC case
	[%]
	Cont(Q)
	News(Q)
	Fore(Q)
	Sile(Q)
	Stef(Q)
	Pari
	Mobi
	Temp
	Coas
	Stef
	Fore
	Average

	5 ref
	-0.07
	1.60
	2.12
	1.82
	0.54
	1.70
	3.97
	0.93
	5.09
	1.61
	3.99
	2.12

	1 ref
	-0.22
	1.13
	0.86
	0.47
	0.13
	0.46
	0.30
	0.30
	2.64
	0.88
	1.34
	0.75


Table 3 shows BD-bitsaving in UVLC cases. Comparing with Table 1, we can see the bitsaving with P2 is smaller than with the proposed method. From this result, the procedure of surrounding direct mode blocks checks is proved to be effective.

3.4 Efficiency of checking collocated block’s type and ref_idx_forward

And to investigate the efficiency of changing direct mode itself, another experiment is done where step (s1) and (s3-2) is modified as follows. We name this scheme as P3 in this document.

(s1#3) If there is any direct mode block around the current 8x8 block,
the semantic of the block is set to direct mode.
(s2) Ohterwise, …
(s3)

(s3-2#3) If Nf=0 and Nb=0,
and co-located block is Intra,

or the ref_idx_forward of collocated block is not zero,
the semantic is set to direct mode
Table 4: BD-bitsaving with P3 in UVLC case
	[%]
	Cont(Q)
	News(Q)
	Fore(Q)
	Sile(Q)
	Stef(Q)
	Pari
	Mobi
	Temp
	Coas
	Stef
	Fore
	Average

	5 ref
	-0.09
	0.44
	4.14
	0.76
	1.98
	1.03
	0.64
	0.27
	3.10
	4.33
	4.40
	1.91

	1 ref
	-0.06
	0.54
	3.88
	0.45
	1.73
	0.86
	0.14
	0.15
	2.76
	3.94
	3.56
	1.63


Table 4 shows BD-bitsaving in UVLC cases. Comparing with Table 1, we can see the dependency on image is similar, but the bitsaving with P3 is smaller than with the proposed method. From this result, the procedure of checking collocated block’s type and ref_idx_forward is proved to be effective.
3.5 Efficiency of changing direct mode itself

And to investigate the efficiency of changing direct mode itself, one more another experiment is done where in addition to changing the semantic of skip MB like Proposal, the semantic of direct mode block is changed in the same flow following (s2) and (s3). (s1) is not done for direct mode block besides skip MB. We name this scheme as P4 in this document.

Table 5: BD-bitsaving with P4 in UVLC case
	[%]
	Cont(Q)
	News(Q)
	Fore(Q)
	Sile(Q)
	Stef(Q)
	Pari
	Mobi
	Temp
	Coas
	Stef
	Fore
	Average

	5 ref
	-1.74
	0.98
	4.64
	0.62
	1.56
	1.51
	-2.22
	-4.62
	5.52
	3.60
	5.18
	1.37

	1 ref
	-1.94
	0.91
	4.10
	0.08
	1.11
	0.73
	-4.42
	-1.25
	3.94
	3.07
	2.67
	0.82


Table 5 shows BD-bitsaving in UVLC cases. Comparing with Table 1, we can see the bitsaving with P4 is smaller than with the proposed method. In addition, the severe degradation is seen in Mobile and Tempete. From this result, changing direct mode itself is proved not to be effective in the scheme, where just the semantic of the direct mode is alternatively changed to bi-predictive or forward or backward.

4. Conclusion

We propose an alternative skip mode which is adaptively changing prediction mode in B-picture. The proposed method achieves the better coding efficiency especially for motion scene both in UVLC and CABAC. It also fixes bugs about direct mode issues in terms of skip MB.

From other experiments, both the procedure of surrounding direct mode checks, and checking collocated block’s type and ref_idx_forward in the proposal are proved to be effective. And it is also proved that changing the semantic of all direct mode blocks would degrade the coding efficiency in some cases.

Proposed method does not change the semantic of direct mode, just change that of skip MB. I propose to adopt this alternative skip MB scheme. As for the semantic of direct mode itself, other techniques could be applied in combination with my proposal.
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