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Introduction

The interlaced coding scheme presented to Santa Barbara VCEG [1] treats each video field as a discrete coded H.26L picture. Header elements in the coded picture identify whether the picture contains a frame (interleaved pair of fields, or progressive frame), or top field or bottom field only. A similar tool is provided in Annex W of H.263++, and has analogies to MPEG-2’s field structured pictures (picture_structure), as well as earlier standards such as CMTT / ITU-R G.702 codec, H.120, et al. 

An alternative approach, strongly favored by MPEG-2 developers, is adaptive field/frame block organization selected on a macroblock basis in “frame structured” pictures [2]. A frame-coded macroblock uses only progressive coding tools. A field-coded macroblock essentially breaks the usual 16x16 macroblock into top and bottom 16x8 halves, each half having its own motion vector and associated side information, while sharing other side information such as macroblock type, coded block pattern, etc. It is expected that a significant majority of macroblocks will be frame-coded, and only those macroblocks with significantly visible field content will incur the higher entropy and overhead of field-coding.

The purpose of this proposal is to provide a field/frame block adaptive reference design to compare against H.26L’s development of the more elegant and cleaner “field structured” scheme. 

Overview of Proposal

Perhaps the most straightforward and least disturbing change is to modify the existing MB_type tool to accommodate adaptive/field frame blocking. The vertical splitting of NxM modes 3,4,5,6,7 provides an opportunity to aggregate field lines of the same parity (top/bottom) into coding blocks on a per-macroblock basis. Finer granularity than macroblock is also possible.  In those modes, a flag (field_mode) would accompany applicable NxM modes somewhere in the macroblock header.
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Figure 1 Current macroblock NxM modes (redraw of VCEG-N10 Fig.2)
To better use existing coding tools within H.26L, the experiment observes the rules that: (1) all block sizes are a multiple of 4x4, and (2) in field mode, all lines within each block belong to the same parity.

Syntax

Picture header: In the coded picture header, a flag enable_field_mode, would switch on/off the presence of field_mode at the macroblock layer. The flag  enable_field_mode is analogous to MPEG-2’s frame_pred_frame_dct picture header flag.

Macroblock header: if Mb_mode (section 3.4.2) NxM value indicates Mode 3, 4, 5, 6, or 7, and the proposed picture header flag enabled_field_mode is ‘1’, then the field_mode flag shall be present in the macroblock header.  

Field_mode: If field_mode is ‘1’, then blocks of  macroblocks with NxM modes 3-7 shall have line organization according to Figure 2 (modes 3a, 4a, 5a, 6a, 7a respectively). A general rule: in field mode, the first half of the blocks within the macroblock shall contain the aggregated lines of the top field parity, and the second half of blocks shall contain lines of the bottom field parity. Top field parity are those lines depicted in yellow (Fig.2) which contain coded line numbers 0,2,4..n-2 of the current frame coded picture. 

A pseudo-C description of the macroblock sytax, adapted from Figure 4 of VCEG N-10 (TML 8.0) section 2.4.1:

macroblock()

{



run



MB_Type



field_mode (1 bit)



intra_pred_mode



ref_frame



MVD



CBP



dquant



..

}


[image: image2.wmf] 

Mode 1

 

16x16 blocks

 

Mode 2

 

8x16 blocks

 

Mode 3

 

16x8 blocks

 

Mode 5

 

4x8 blocks

 

4  5  6  7

 

0  1  2  3

 

Mode 7

 

4x4 blocks

 

  0    1

 

0  

 

1  

 

0  

 

1  

 

Field

 Mode 3a

 

16x8 blocks

 

Field

 Mode 4a

 

8x8 blocks

 

 0     1

 

Mode 4

 

8x8 blocks

 

 2     3

 

 0     1

 

Field 

Mode 5a

 

4x8 blocks

 

4  5  6  7

 

0  1  2  3

 

 2     3

 

 6     7

 

 4   

  5

 

 2     3

 

 0     1

 

 6     7

 

 4     5

 

 2     3

 

 0     1

 

 

Mode 6

 

4x8 blocks

 

Field 

Mode 6a

 

4x8 blocks

 

0  1  2  3

 

4  5  6  7

 

8  9 10 11

 

12 13 14 15

 

0  1  2  3

 

4  5  6  7

 

8  9 10 11

 

12 13 14 15

 

field 

Mode 7a

 

4x4 blocks

 


Figure 2 – NxM and field_mode combinations
Semantics

Possible impact of adaptive field/frame block is considered across the decoder..

	Semantic rules
	VCEG-N10 (TMN 8) 
	Possible solutions

	Intra prediction
	Section 3.5
	(1) no change
(2) for field mode, neighboring top lines only predict top lines, and bottom lines only predict bottom lines.

	Prediction for motion vectors (PMV)
	Section 3.7.2
	(1) no change

(2) if current block is field coded, field vectors of neighboring blocks {A,D,B,C} are used. Separate PMV are maintained for field and frame when enable_field_mode is ‘1’ in the picture header.

	
	
	

	Skipped macroblocks
	
	(1) no change.
(2) when in field structured pictures, copied block comes from field of same parity.

	CBPY, CBPC
	Section 2.3 and

Section 3.8
	No changes

	Reference frame
	Section 3.6
	(1) No changes: top only predicts from top, bottom only predictions from bottom field of reference frame.
(2) separate reference_frame transmitted in MB header for top and bottom blocks. reference_frame indexes fields or frames.

	MVD
	Section 3.7
	(1) in field mode, integer address of vertical motion vector component identifies which field (top or bottom) of the refernce_frame the vector belongs.  
(2) Vector is in field coordinates, with appropriate scaling for PMV.

	Fractional pel accuracy
	Section 3.7.1
	No changes. Once the field reference block (an earlier phase of the prediction block) is extracted from buffer memory, filtering is only applied only to those samples.

	Chroma vectors
	Section 3.7.3
	No changes. 

	quant & transform
	Section 3.9 to 4.4
	No changes

	Deblocking filter
	Section 4.5
	(1) no changes
(2) ?

	Entropy coding
	Section 5
	No changes

	CABAC and context models
	
	?

	4:2:2 and 4:4:4
	N/A
	?

	B-frames
	?
	?


Semantics of Reference_frame: 

Two approaches seem possible:

(1) if the top and bottom halves of the field-coded macroblock (field_mode = ‘1’) are to share a common reference_frame index, then no changes to the meaning of reference frame are needed. The vertical motion vector component of each field prediction block indirectly identifies from which field (top or bottom) of the reference frame (indicated by reference_frame) that the reference block is extracted.

(2) if the top and bottom halves the field coded macroblock (field_mode =’1’) each have their separate respective reference_frame indices (at least two would therefore be present in the macroblock header), then the reference_frame index means fields.

Code_number
Reference frame

0
The last decoded same-parity field  (1 frame back)

1
The last decoded opposite-parity field (1 frames back)

2
same-parity field -- 2 frames back

3
opposite-parity field – 2 frames back

4
same-parity field – 3 frames back 
....

Stages modified by adaptive block interlaced coding
The proposal minimizes impact on the existing coding tools and decoder flow. Only slight changes would be made to the MCP reference block fetching stage, and a new stage would be introduced that reorganizes the reconstructed block prior to storage in the reconstructed frame buffer. 
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Figure 3 Modified H.26L decoder stages & flow

“Temporal prediction referecing” is modified accordingly: (1) field reference blocks (prior to subpixel filtering performed in the “MCP” stage)  are extracted from a field buffer, rather than a frame buffer. In a decoder with purely frame buffer memory organization, this may be accomplished by loading every other line over the rectangular area projected by the motion vector. (2) prediction for motion vectors maintains a set of field vector predictors to be used for consecutive runs of field coded macroblocks.

Alternative designs:

One flag per vertical block pair or other combination of blocks within a macroblock. For example:


	NxM
	Flags
	Block pairs

	Mode 3
	1 flag
	{0,1}

	Mode 4
	2 flags
	{0,2},{1,3}

	Mode 5
	4 flags
	{0,4},{1,5},{2,6},{3,7}

	Mode 6
	4 flags
	{0,2},{1,3},{4,6},{5,7}

	Mode 7
	8 flags
	{0,4}, {1,5}, {2,6}, {3,7}, {8,12}, {9,13}, {10,14}, {11,15}
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Figure 4 -- vertical block pair boundaries (delineated by red)

Example: A mode-7 NxM MB_type macroblock, with field_mode=’1’. Pair 0 {block 0, block 4},  pair 1 {1,5}, pair 4 {8,12}, and pair 7 {11,15}are frame organized; while pair 2 {2,6}, pair 3 {3,7}, pair 5 {9,13}, and finally pair 6 {10,14} are field organized.
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Figure 5 -- Example of  adaptive field/frame block pair organization

IPR Statement

No intellectual property or patents of interlaced coding applied directly to H.26L are known by the participants of this study, nor planned, but there are purported to be many patents associated with field coding in MPEG-2.
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