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1. Introduction

Recently, there was an issue in Multiframe Motion Prediction AHG regarding picture coding types. That issue is that JVT coding has three types of predictive coded picture, not counting SP and SI pictures; I, SH(single hypothesis), and MH(multi-hypothesis) pictures. The difference between a SH picture and an MH picture is that in a SH picture each prediction block is generated by one prediction signal from the future or the past reference picture. In an MH picture, some prediction blocks are generated by upto two prediction signals from some combinations of the future and the past reference pictures. In other words, an MH picture removes the restriction of the bi-directional mode in the conventional B picture to allow only linear combination of forward and backward pair and permits the additional combinations such as [forward, forward] and [backward, backward] pairs by extending the meaning of an unidirectional prediction type to the meaning of a bi-directional prediction type. It is a matter of course that an MH picture supports five different prediction types such as a traditional B picture.

The current WD2 uses two picture reference index parameters, ref_idx_fwd and ref_idx_bwd, as the relative indices for the multi-picture buffer. Therefore, when bi-directional mode in MH picture is used, which combination is employed has to be specified to separate two index parameters. This document introduces a new syntax element ‘MHI’(Multi-Hypothesis mode Indicator) for MH picture into macorblock layer to tell which combination from three combinations of bi-directional mode is selected.

2. MHI syntax element

According to WD2 the default ref_idx_fwd and ref_idx_bwd in the short-term buffer is depicted in Figure 1, assuming that the size of the forward reference set is 5 and the size of the backward reference set is 3. 
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Figure 1. Default index order for MH pictures

As far as the decoding process is concerned, the decoder cannot interpret the actual reference picture is in forward reference set or in backward reference set when only receiving the index information of bi-directional mode without any direction information from encoder. Taking into account the direction information, one may modify the current code mapping table for B pictures by replacing every ‘Bidirect’ mode with three combinations such as [fwd, bwd], [fwd, fwd], and [bwd, bwd] pairs. This modification makes the code mapping table so big as to enlarge the length of code mapped to most of the macroblock coding modes and may result in a drop in overall coding efficiency.

In order to overcome such a concern, we introduce a new syntax element, named as ‘MHI’, into macroblock layer to indicate direction information at bi-directional mode. The following table gives the relation of code number and direction information when MHI syntax element is used.

	Code number
	Direction information0

	0
	[fwd, bwd]

	1
	[fwd, fwd]

	2
	[bwd, bwd]


Table 1. MHI syntax

Figure 2 shows the syntax diagram for MH pictures including MHI syntax element and Table 2 and 3 are the code mapping tables for MH pictures obtained by replacing ‘Bidirect’ in code mapping table for B pictures with ‘MHI’.
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Figure 2. Syntax diagram of macroblock layer in MH pictures

	Code number
	Macroblock mode
	1. block
	2. block

	0
	Direct
	
	

	1
	16x16
	Forw.
	

	2
	16x16
	Backw.
	

	3
	16x16
	MHI.
	

	4
	16x8
	Forw.
	Forw.

	5
	8x16
	Forw.
	Forw.

	6
	16x8
	Backw.
	Backw.

	7
	8x16
	Backw.
	Backw.

	8
	16x8
	Forw.
	Backw.

	9
	8x16
	Forw.
	Backw.

	10
	16x8
	Backw.
	Forw.

	11
	8x16
	Backw.
	Forw.

	12
	16x8
	Forw.
	MHI.

	13
	8x16
	Forw.
	MHI.

	14
	16x8
	Backw.
	MHI.

	15
	8x16
	Backw.
	MHI.

	16
	16x8
	MHI.
	Forw.

	17
	8x16
	MHI.
	Forw.

	18
	16x8
	MHI.
	Backw.

	19
	8x16
	MHI.
	Backw.

	20
	16x8
	MHI.
	MHI.

	21
	8x16
	MHI.
	MHI.

	22
	8x8(split)
	
	

	23
	Intra4x4
	
	

	24 …
	Intra16x16
	
	


Table 2. Macroblock modes for MH pictures

	Code number
	8x8 partition mode
	Prediction

	0
	Direct
	

	1
	8x8
	Forw.

	2
	8x8
	Backw.

	3
	8x8
	MHI

	4
	8x4
	Forw.

	5
	4x8
	Forw.

	6
	8x4
	Backw.

	7
	4x8
	Backw.

	8
	8x4
	MHI

	9
	4x8
	MHI

	10
	4x4
	Forw.

	11
	4x4
	Backw.

	12
	4x4
	MHI

	13
	Intra
	


Table 3. Modes for 8x8 sub-partitions in MH pictures

3. Summary

MH picture can improve the coding efficiency as compared to that of B picture because the bi-directional mode permits any combination from the forward and backward reference picture sets. However, we need to specify the combination information (i.e., direction information) to avoid any confusion caused by using the forward reference index parameter(ref_idx_fwd) and the backward reference index parameter(ref_idx_bwd). This document provides the reasonable solution, in which the MHI syntax element is introduced into macroblock layer and direction information is transmitted to decoder through it.

4. Proposed changes in WD2

The terminology ‘B picture’ needs to be changed to ‘MH picture’
11.2 Macroblock modes and 8x8 sub-partition modes

Additional paragraph 

MH pictures remove the restriction of the bi-directional mode in the conventional B pictures to allow only linear combination of forward and backward pair and permit the additional combinations such as [forward, forward] and [backward, backward] pairs from the forward and backward reference pictures.

- Table 11-1 and 11-2 are changed to Table 2 and 3 in this document

11.3 MH picture Syntax

- Figure 11-2 is changed to Figure 2 in this document.

Additional subsection:

11.3.6 MHI (Multi-Hypothesis mode Indicator)
There are two picture reference index parameters used as the relative indices for the multi-picture buffer, ref_idx_fwd and ref_idx_bwd. Therefore, when bi-directional mode is used, which combination is employed has to be specified to separate two index parameters. MHI syntax element is used to indicate direction information at bi-directional mode and the following table gives the relation of code number and direction information.

	Code number
	Direction information0

	0
	[fwd, bwd]

	1
	[fwd, fwd]

	2
	[bwd, bwd]
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Joint Video Coding Experts Group - Patent Disclosure Form
(Typically one per contribution and one per Standard | Recommendation)

Please send to:

JVT Rapporteur Gary Sullivan, Microsoft Corp., One Microsoft Way, Bldg. 9, Redmond WA 98052-6399, USA

Email (preferred): Gary.Sullivan@itu.int  Fax: +1 425 706 7329 (+1 425 70MSFAX)

This form provides the ITU-T | ISO/IEC Joint Video Coding Experts Group (JVT) with information about the patent status of techniques used in or proposed for incorporation in a Recommendation | Standard.  JVT requires that all technical contributions be accompanied with this form. Anyone with knowledge of any patent affecting the use of JVT work, of their own or of any other entity (“third parties”), is strongly encouraged to submit this form as well.

This information will be maintained in a “living list” by JVT during the progress of their work, on a best effort basis.  If a given technical proposal is not incorporated in a Recommendation | Standard, the relevant patent information will be removed from the “living list”.  The intent is that the JVT experts should know in advance of any patent issues with particular proposals or techniques, so that these may be addressed well before final approval.

This is not a binding legal document; it is provided to JVT for information only, on a best effort, good faith basis.  Please submit corrected or updated forms if your knowledge or situation changes.

This form is not a substitute for the ITU ISO IEC Patent Statement and Licensing Declaration, which should be submitted by Patent Holders to the ITU TSB Director and ISO Secretary General before final approval.

	Submitting Organization or Person:

	Organization name
	
	

	Mailing address
	
	

	Country
	
	

	Contact person
	
	

	Telephone
	
	

	Fax
	
	

	Email
	
	

	Place and date of submission
	
	

	Relevant Recommendation | Standard and, if applicable, Contribution:

	Name (ex: “JVT”)
	
	

	Title
	
	

	Contribution number
	
	

	
	
	


(Form continues on next page)

	Disclosure information – Submitting Organization/Person  (choose one box)
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	2.0
The submitter is not aware of having any granted, pending, or planned patents associated with the technical content of the Recommendation | Standard or Contribution.

or,

	The submitter (Patent Holder) has granted, pending, or planned patents associated with the technical content of the Recommendation | Standard or Contribution.  In which case,
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	2.1
The Patent Holder is prepared to grant – on the basis of reciprocity for the above Recommendation | Standard – a free license to an unrestricted number of applicants on a worldwide, non-discriminatory basis to manufacture, use and/or sell implementations of the above Recommendation | Standard.
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	2.2
The Patent Holder is prepared to grant – on the basis of reciprocity for the above Recommendation | Standard – a license to an unrestricted number of applicants on a worldwide, non-discriminatory basis and on reasonable terms and conditions to manufacture, use and/ or sell implementations of the above Recommendation | Standard.


Such negotiations are left to the parties concerned and are performed outside the ITU | ISO/IEC.
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	2.2.1
The same as box 2.2 above, but in addition the Patent Holder is prepared to grant a “royalty-free” license to anyone on condition that all other patent holders do the same.
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	2.3
The Patent Holder is unwilling to grant licenses according to the provisions of either 2.1, 2.2, or 2.2.1 above.  In this case, the following information must be provided as part of this declaration:

· patent registration/application number;
· an indication of which portions of the Recommendation | Standard are affected.
· a description of the patent claims covering the Recommendation | Standard;

	In the case of any box other than 2.0 above, please provide the following:

	Patent number(s)/status
	
	

	Inventor(s)/Assignee(s)
	
	

	Relevance to JVT
	
	

	Any other remarks:
	
	

	(please provide attachments if more space is needed)
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Third party patent information – fill in based on your best knowledge of relevant patents granted, pending, or planned by other people or by organizations other than your own.

	Disclosure information – Third Party Patents (choose one box)
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	3.1
The submitter is not aware of any granted, pending, or planned patents held by third parties associated with the technical content of the Recommendation | Standard or Contribution.
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	3.2
The submitter believes third parties may have granted, pending, or planned patents associated with the technical content of the Recommendation | Standard or Contribution.



	For box 3.2, please provide as much information as is known (provide attachments if more space needed) - JVT will attempt to contact third parties to obtain more information:



	3rd party name(s)
	
	

	Mailing address
	
	

	Country
	
	

	Contact person
	
	

	Telephone
	
	

	Fax
	
	

	Email
	
	

	Patent number/status
	
	

	Inventor/Assignee
	
	

	Relevance to JVT
	
	

	
	
	


	Any other comments or remarks:
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