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0.0
Organisation

The Joint Video Team (JVT) of ITU-T SG16 Q.6 (VCEG) and ISO/IEC JTC1/SC29/WG11 (MPEG) held meetings during the period of 7-14 March 2003 in Pattaya Thailand.  These meetings were held under WG11 auspices in a co-located manner with the 64th WG11 meeting. The meeting sessions were chaired by the JVT Rapporteur | Chair Gary Sullivan and the JVT Associate Rapporteurs | Co-Chairs Ajay Luthra and Thomas Wiegand.  Approximately 100 participants were registered to attend these meetings.

0.1
JVT Scheduling Notes for the Meeting

Friday 7th:

1. Opening remarks

2. Overview

3. Review of draft text / multi-subject inputs, starting with JVT-G010 (subject 2 below)

4. Single-subject normative changes (subject 3 below)

Saturday 8th:

1. Continuation of subjects 2 & 3

Sunday 9th (on-site anonymous ftp: 203.209.46.254):

1. Review of side-activities

2. Initial review of subject 4

3. Profile indication drafting side activity at 14:00

4. JVT reconvened at 16:00

Monday 10th:

1. Side activity on HRD at 14:00 JVT-break-out room (Sapphire A) Note: JVT-G043-L

2. JVT at 15:00

3. HRD

4. Deblocking – Closed on technical intent (only let Bs be affected by Intra selection for the macroblocks containing the samples being filtered) – need clarification

5. POC – any technical issues? working toward consistent terminology, MMCO=5

6. broken_link_flag

7. Redundant pictures / assoc of NAL units to pictures – closed on technical intent?

8. SP/SI effect of constrained_intra_pred_flag (closed) and clarity

9. JVT-G030 SEI

10. DPB fragmentation (closed)

11. Additional multiple-sequence issues

Tuesday 11th:

1. 08:30 HRD – Sapphire A

2. 10:00 JVT – Orchid B

3. 11:45-13:00 Break-out on HRD Orchid B

4. 11:45-13:00 Break-out on POC Sapphire A

5. 13:00 Informal Note: Test sequences (HD) (City removed, 720p M9420 Stockholm Pan, Crew, Harbour, Preakness – very hard to code or view, Sailorman, 1080i Park1, 1080p Riverbed, Tractor, Vintage car)

6. 14:00 Break-out on Test Model Sapphire A

7. 14:00-15:00 Break-out on HRD Orchid B

8. 15:00 JVT – Orchid B

9. 16:00 Meeting with WG 11 Systems

10. 17:00 Meeting with WG 11 ISG & Req's

11. 18:00 Stop JVT

12. 20:30 Break-out on Test Model

Wednesday 12th:

1. Start 11:00

2. Test model side activity review

3. 14:30 JVT Review of work

4. 15:00 HRD break-out Orchid B

5. 17:00 Meeting with WG 11 Test

6. Stop at 18:30

Thursday 13th:

1. 09:00 Start JVT

2. JVT-G030 SEI

3. broken_link

4. POC JNB comment

5. HRD focus on presence/defaults, transitions, fixed_frame_rate_flag without in-band CPB delay, fixed_frame_rate_flag with low_delay_hrd_flag

6. Stop at 18:00

Friday 14th:

1. Resolutions

2. Closing meeting by 12:00

Saturday 15th – Monday 17th:

1. Editing AHG meetings

0.2
Opening of the JVT meeting

Attendance recording

IPR policy reminder/comment  http://www.itu.int/ITU-T/dbase/patent/index.html 

* = Document present on ftp site

"-L" indicates a late non-report contribution

1.0
JVT Input Report Documents

JVT-G-TD00r0* Report [Sullivan+] Invitation to the Meeting

JVT-Gxxx.dot* Report [Sullivan+] Document Template

JVT-G002 Report [Sullivan+] Report of Awaji JVT Meeting (#6)

Has been available as output of Awaji for some time (JVT-F001d1)

JVT-G005* Report [Sullivan] AHG Report: JVT Project Management

Current project interim status and IPR status noted, including new report of IPR held by AT&T and Lucent.

JVT-G006 Report [Wiegand+] AHG Report: Text & S/W Editing

Reference software general status:

Decoder:

· Baseline done (incl. FMO, etc.) and released as "unofficial"

· MBAFF – to be provided by end of meeting

· B pictures may not be fully done (but there is bitstream exchange based on other software)

· Think SP/SI is OK but not tested lately

Encoder:

· Lagging to some extent due to priority for normative content

Need progress & coordination on this

JVT-G007* Report [Joch+] AHG Report: Bitstream Exchange

All of Intra is verified (CAVLC, CABAC, MBAFF, …)

Inter Baseline (incl. FMO) is stable

Some exchange of ref soft & HHI non-ref implementation (think this is essentially done for Baseline and Main)

BT thinks Baseline completed and most of Extended (not interlace)

HHI, BT, UBV and Toshiba generated bitstreams

Sony and JVC decoded and verified I-only, and slightly earlier draft conformance points tested for P also.

HHI and BT able to match for frame_mbs_only_flag equal to 1, including B pictures, except for small mismatches in deblocking

Interlaced streams available

Exchanges: 1) ref soft, 2) HHI non-ref, 3) BT, 4) UB Video, 5) Toshiba, 6) Sony, 7) JVC

Bitstream exchange directory on ftp site has been established (jvt-experts/bitstreams).  People should upload to the dropbox and their streams will be put into that area for exchange.

Active bitstream exchange happening in parallel with meeting:  Field pictures working…  B pictures working.

JVT-G008* Report [Baroncini+] AHG Report: Coding Eff. Analysis & Testing

See notes on joint discussion with WG 11 test.

JVT-G009* Report [Kim] AHG Report: JM Reference Encoding

Draft report was distributed and a revised version was agreed on by the group and uploaded to the dropbox.  The ad-hoc chair was thanked for preparing an excellent summary.

Relevant MPEG contribution information

	M9398
	CANADIAN NB Comments on the MPEG-4 Part 10 AVC FCD
	Peter Haighton
Lowell Winger

	M9409
	USNB Contribution: 10 bit sample depth and 4:2:2 chroma format in JVT
	A. G. Tescher for USNB

	M9410
	USNB Contribution: Response to Klagenfurt resolution 3.1.3
	A. G. Tescher for USNB

	M9413
	USNB Contribution: New subdivision of ISO/IEC 14496 to specify the AVC conformance
	A. G. Tescher for USNB

	M9418
	USNB Contribution: IPR issues for JVT
	A. G. Tescher for USNB

	M9470
	AVC/H.264 Main Profile Response to N5423/F102 Request
	Yasser Syed
Mukta Kar

	M9471
	AVC/H.264 Main Profile Response to N5423/F102 Request
	Yasser Syed
Mukta Kar

	M9497
	China NB Comments on the AVC profiles
	Wen Gao

	M9498
	JNB Comments on JVT-F100
	Teruhiko Suzuki

	M9553
	Complexity Evaluation of Different Configurations of JVT Codec (complexity databases and visualization tool included)
	Massimo Ravasi
Marco Mattavelli
Christophe Clerc

	M9557
	Support for JVT Royalty Free Baseline
	Dave Lindbergh et al.

	M9583
	Finnish NB comments on JVT-100
	Ye-Kui Wang
Miska Hannuksela

	M9584
	AVC/H.264 Main and Baseline Profiles Should not Change
	Yasser Syed
Michael Horowitz

	M9586
	Alternative solutions to Hierarchical Profile Concerns
	Inc Tandberg Teles AG

	M9594
	USNB Comments for AVC ISO/IEC 14496-10
	Ali Tabatabai
Frank Bossen

	M9595
	SMPTE Recommendation on New Work Item for 14496-10 (AVC)
	Tom McMahon
Peter Symes
Oliver Morgan


2.0
Draft Text Refinements and Multi-Subject Contributions

JVT-G010 Prop.(Ed.) [Wiegand+] Draft text changes proposed by editor on JVT-F100

Reviewed in detail and adopted as amended to be JVT-G050d1.

Horizontal vs vertical transform direction decision: Decoder does vertical inverse transform then horizontal – Agreed.  For forward transform for SP/SI, not an issue? – get the same result? Yes (no right-shift in forward transform).

Cropping rectangle - Move to SPS and interpret for frame_mbs_only_flag = 0 as mult of 4 for top & bottom?  Agreed.

JVT-G015* Prop.(Ed.)  [Haskell] Harmonic comments on JVT-F100

The changes requested in this contribution are reflected in JVT-G010 (and now in JVT-G050d1), so no separate review necessary.

JVT-G019* Prop.(Ed.) [Lim+] Editorial Comments on JVT-F100

Eight subjects, mostly minor editorial.  Five of them redundant with JVT-G010.  Remaining three are:

Subject 2: Swap 8-31 and 8-32 equations of JVT-G010 versus initialization of curPicNum.  Change initialization of currPicNum to 2 * frame_num + 1 (not 2 * frame_num)?  Agreed.

Subject 3: 8.2.6.2.4 initialisation process for fields. 2 places.  In frame list for list 0 and list 1 change "less than" to "less than or equal to".  Agreed.

Remark: Pseudo-code would be better.  Nice to have but not high priority – delegate to editor.

Subject 4: 8.2.6.2.5 In the paragraph about long-term, change "short-term" to "long-term".  Agreed.

JVT-G011/M9398* NB Com. [CANB] CANB comments on JVT-F100

Subject 1 Advocates leaving Baseline & Main profiles as-is

See notes in Profiles & Levels section.

Subject 2 DPB fragmentation (relates to JVT-G031).

Closed per notes below.

Subject 3 Profile-specific level limits

See notes in Profiles & Levels section.

JVT-G027*/M9498 NB Comment [JNB] JNB Comments on JVT-F100

Roughly 20 subjects, one of which is in support of JVT-G022 (HRD change).  Most redundant with JVT-G010. A comment on level definitions above level 3 – propose to reduce CPB buffer size.

Remaining subjects distinct from JVT-G010:

Subject 1: CodedBlockPattern

Agreed to fix.

Subject 2: Association of NAL units to primary coded pictures

Agreed to fix.

Remark: SEI order constraint – allow SEI interspersed with slices?  No.  Agreed.

Subject 3: Typo.  Agreed.

Subject 4: POC type 2: This would make decoding order differ from output order with regard to non-reference pictures.  Decoding order with POC type 2 must be the same as output order as currently specified.  Remark: This use is not the intent of the POC type 2 design.  Not adopted.

Remark: Why require not more than one non-reference consecutively with POC type 2 (provided that the boundary between pictures can be detected by one or more of the other rules)? POC clarified as found in preliminary draft circulated in meeting and notes elsewhere.

Subject 5: Context index calculation for when syntax elements of neighbouring MB not available.  Agreed to fix.

Subject 6: Level definition – propose to reduce max CPB size for levels above 3 (cut in half).

Remark: Real reason for doing such a change would only be as a complexity issue – not latency or random access (those are controlled by how the encoder uses the design, not what capability is required in the decoder).  Saving e.g., 0.5 Mbyte for level 3.  Not good for streaming quality (where buffer capacity can be used to improve coding efficiency).  Not a significant complexity benefit. Not adopted.

Subject 7: See notes for JVT-G022.

Subject 8: Bumping process for IDR and MMCO equal to 5

Relation between POC and MMCO equal to 5.  Similar problem to IDR output order handling issue.  Agreed to fix. Some details:

1. Require all pictures that precede picture with MMCO = = 5 in decoding order to be output before the picture with MMCO = = 5 and all picture that follow that picture in decoding order? Yes.  The POC coded for that picture need to be greater than the POC of the preceding pictures in decoding order? Yes.

2. POC types 0, 1 and 2 use frame_num to compute POC.  When decoding, use the coded value and after that use frame_num equal to 0 and POC equal to 0.  Yes.

3. Definition of picture order count do not refer to this being based on the order of an IDR picture (specify later in document to include being relative to either of the previous IDR picture or the previous non-IDR picture with MMCO = = 5). Yes.

4. In direct mode, when determining which field is closer to the current picture, use absolute value of POC difference. Yes.

5. Detection of picture boundaries should be based on syntax element values, not derived values that aren't calculated until after determining the picture boundary. Yes.

Subject 9: broken_link_flag semantics and POC

Remark: Seems to attempt to change normative behavior in the core by a note in the SEI.  Not adopted.  Clarify broken_link_flag to remove "due to splicing operations" (as we do not wish to presume exactly why the indication of undesirable artefacts is there).  Agreed.

Subject 10: broken_link_flag semantics and required_frame_num_update_behaviour_flag

Remark: Similar issue to subject 9. Not adopted.

Allow encoder to refer to "non-existing" pictures? No.

JVT-G030* NB Comment [FINB] Finnish NB Comments on JVT-F100

Mostly very minor technical comments, 16 pages, High-level syntax, Annexes, little overlap with JVT-G010.

Subject 1: Way of expressing range of syntax element values

Agreed to change range spec phrasing from "shall not exceed" or "shall be less than" phraseology to "shall be in the range of A to B, inclusive" (being careful not to change actual range).

Subject 2: Definition of parameter terminology

Parameter is used to mean other things (such as quantisation parameter and HRD parameter). Remark: Actually HRD parameter is OK for things in the SPS.  Agreed to add a sentence to definition of parameter indicating another sense of the word use to apply to QP, and avoid other uses of term parameter.

Subject 3: Include neighbouring relations in title of 6.4 

Agreed.

Subject 4: Cross-profile interoperability. See JVT-G018.

Subject 5: Slice Group Map Type 2

top_left and bottom_right were made ue(v) in Awaji

No significant motivation to make a change for this.  Not agreed.

Subject 6: Slice Group Map Type 6

Coding of number of slice group map units. No significant motivation to make a change for this.  Not agreed.

Subject 7: no_output_of_prior_pics_flag

This flag is sent in dec_ref_pic_marking() but has nothing to do with marking of ref pics.  Proposed to move the flag for more consistency.  No significant motivation to make a change for this.  Not agreed.

Also suggests to remove the last sentence in C.4.1.  Not agreed.

Subject 8: Redundant picture syntax order

See notes on redundant pictures below.

Subject 9: Picture Order Count Type 2

Expression of constraint on use of non-reference pictures.  Agreed to fix, but suggested wording is not quite right.

Subject 10: required_frame_num_update_behaviour_flag use

Comment mistaken.  But agreed to change name of syntax element to gaps_in_frame_num_value_allowed_flag.

Subject 11: Definition of current picture

Require non-interleaving of redundant slices with primary slices and with redundant slice of other redundant pictures.  This restricts redundant picture behavior to a more well-defined operation – don't need to worry about thinking about hypothetically-interleaved decoding processes.  Agreed.

To clarify that when describing coded representation, sometimes a distinction needs to be made between primary and redundant pictures.  General rule is that picture is to be interpreted as primary unless stated otherwise in this regard.  In decoding process, current picture is the primary if present in the bitstream, and is the redundant otherwise (buffer state, etc. before receiving the primary is in effect).  Agreed.

Some syntax elements of redundant must be the same as primary.

Subject 12: Semantics of frame_num

Question is regarding when frame_num can be equal to PrecedingRefFrameNum.  Agreed to correct/clarify.

Subject 13: MMCO equal to 3

Why not just leave it the way it is?  No significant motivation to make a change for this.  Not agreed.

Subject 14: Wording of 8.1 introduction to decoding processes

May be desirable to rephrase.  Editor is directed to improve the wording of these introductory remarks.  Agreed.

Subject 15: Picture boundary detection

5th condition is a special case of the 6th condition.  Fixed in POC break-out.  Agreed.

Subject 16: Clarity of sentence regarding picNumX

Agreed to direct editor to correct/clarify.

Subject 17: Clarify relation of max_dec_frame_buffering and DPB size

Reference A.1 Agreed – default issues agreed to clarify.

Agreed to direct editor to correct/clarify.

Subjects 18-23: HRD related comments

Resolved per notes below.

Reference C.1 Heading hierarchy

Strictly editorial – seems better to leave it as it is. Not agreed.

Reference C.2 Gaps in frame_num counting

DPB operation needs clarification regarding gaps in frame_num.  Agreed to clarify.

Reference C.3 Not agreed

Reference C.4 Not agreed

Reference C.5 POC

To clarify instantaneous but ordered output of fields of frames from HRD when top and bottom POC differ.

Reference C.6 Gaps in frame number
Agreed to clarify regarding handling of gaps in frame number

Expression of restriction on DPB capacity does not presume equal-size pictures in the DPB?  See notes below in discussion of JVT-G043 – allowing decoder flush when picture size changes.

Subject 24: Clarity of sentences in intro of Annex D

Agreed to clarify.

Subject 25: Syntax of SEI

No significant motivation to make a change for this.  Not agreed.

Subject 26: Spare Picture SEI

Agreed to clarify (added syntax to address whether message concerns frames or fields).

Sub-sequence SEI also needs clarifications regarding fields (incl. need to state that non-paired reference fields will be allowed only in sub-sequence layer zero).  Agreed.

Subject 27: Scene Information SEI

Agreed to fix (incl. adding a flag to indicate persistence).  Also noted that persistence action items for SEI need to be incorporated in draft.  Agreed.

Subject 28: Motion-Constrained Slice Group SEI

Agreed to clarify (not in particlar effect of interpolation filters).

JVT-G032-L* NB Comment [UKNB] UK NB Comments on JVT-F100

Minor editorials, one technical issue relating to SI.  A couple of issues redundant with JVT‑G010.

Subject 1 Redundant with content of JVT-G010.  No separate action needed.

Subject 2 NumBytesInNALunits restriction is redundantly expressed

Agreed to remove the redundant restriction expression in Annex A.

Subject 3 Naming of four syntax elements

No good suggested alternative name.  Leave as-is.

Subject 4 Naming of syntax elements "_l0" ( "_list0", etc.

Also noted in JVT-G010.  Leave as-is.

Subject 5 Wording of sentence.

Agreed to fix

Subject 6 Minor fix to pseudo-code

Redundant with content of JVT-G010.  No separate action needed.

Subject 7 SI and constrained_intra_pred_flag

If constrained_intra_pred_flag is equal to 1, and current MB is intra, and neighbour MB is SI, don't use the samples of the neighbour.  Agreed.

Should SI intra 4x4 prediction modes be used to predict intra 4x4 prediction modes? Yes.  Agreed.

Subject 8 When one reference picture, explicitly state that index is inferred as 0

Agreed to fix.

Subject 9 Make Figure 8-10 (of JVT-F100) Informative

Agreed.

Subject 10 Figure 8-11 (of JVT-F100)

Ordering between deblocking filter (called "loop filter" in figure) and intra prediction is incorrect.

Agreed to fix.

JVT-G039* P2.2.B [Narasimhan+] Comments and Clarifications on JVT-F100

Roughly 10 items, focus on HRD.

Subject 1: nal_ref_idc semantics

No real need to make a change for this.  Not agreed.

Subject 2: Order of sequence and picture parameter set

Advocates that if an SPS is repeated, PPS's that refer to it shall follow before a slice that refers to that SPS ID.  Essentially invalidates PPS's whenever an SPS is sent.  This may be good practice for encoders, but we don't see a need to mandate this for all application.  Not agreed.

In fact, because PPS can now be parsed without requiring data from the referenced SPS, there is no real need for the SPS to precede the PPS, so we don't need that ordering restriction and can remove it.  Agreed.

Subject 3: Association of NAL units to pictures

Agreed to direct editor to correct/clarify.

Subject 4: Semantics clarity of pic_type table

Agree to clarify.

Subject 5: Association of NAL units to pictures

Agreed to direct editor to correct/clarify.

Subject 6 onwards: Annex C Notes below and elsewhere.

1. Suggestion: Move the presence flag for pic_struct into VUI. Agreed.

2. Move pic_struct into its own SEI or move into picture delimiter? No.

3. Add DPB output delay for the first picture into the buffering period SEI to avoid need for both buffering period SEI and picture timing SEI on same picture?  Then how to connect CPB removal time of the picture with the buffering period SEI to the previous?  Then a CPB delay would also be needed.  Not agreed.

Instead: For first picture in the bitstream, CPB removal delay shall be equal to 0.  Picture timing SEI is needed on every picture.  Agreed.

Remark: Check indexing problem (left-hand side should be n+1 or right-hand side should be n‑1) in equation for fixed_frame_rate_flag and clarity of n-1 in subclause C.2.1 (n-1 refers to the previous picture in output order, not the previous picture in decoding order). Agreed to fix.

Picture timing SEI presence to allow pic_struct when xxx_hrd_parameters_present_flag is equal to 0.  Agreed.

JVT-G040-L* Prop.(Ed.) [Wang+] Editorial comments/suggestions on JVT-F100

Reviewed and incorporated into draft output document as corrections and action item editor's notes.

JVT-G041-L* NB Comment [USNB] US NB Comments on JVT-F100

A handful of subjects.

Subject USNB-PAT2-1: Definition of an access unit in 7.4.1.1 for Annex C per 7.4.1.2

Primary and corresponding redundant pictures are part of the same access unit.

Equal decoding time on coded fields?  No.

Use the term access unit as the set of "nal units associated with a primary coded picture".

IDR access unit is an access unit in which the primary coded picture is an IDR picture.

Video sequence is a sequence of access units consists of an IDR access unit followed by…

HRD operates on access units.  Agreed.

In byte stream format the association holds (as is now stated).

After end of stream NAL unit, allow filler data? No.  Content of channel after end of stream, if anything, is outside of our scope.

Subject USNB-PAT2-2: Make picture delimiter first NAL unit in 7.4.1.1 of each 7.4.1.2 picture

Agreed in principle, different wording may be used to express the same intent (being the first NAL unit of the primary coded picture if present).

Subject USNB-PAT2-3: What neighbors affect boundary strength for MBAFF deblocking

Two solutions have been discussed for this issue.  Remark: The two-macroblock solution is more consistent with the general method of treating as field when in doubt. Agreed.
Subject USNB-PAT2-4: Main/Baseline interoperability

See notes in Main/Baseline interop section.

3.0
Other Normative Non-P&L Subjects

3.1
Direct 8x8 Inference and Interlace

JVT-G037-L* P2.0/3.1 [Boyce+] Require direct 8x8 inference for interlace

Currently an interaction between interlace handling (picture or MB-level AFF) and direct mode that can cause reference indexes to change at a sub-partition level.  Advocates requiring direct 8x8 inference to be active whenever frame_mbs_only_flag is equal to 0 to fix.

Adopted.

3.2
HRD

JVT-G022* P2.2.1 [Yagasaki+] Proposal to improve the HRD's CAT model

Proposal to change HRD model.  Proposes to relax some constraint of current draft to reduce required decoding delay.  See remarks on JVT-G027 and JVT-G043.

JVT-G031-L* Info. [Hannuksela] DPB Implementation

Informational.  Addresses memory fragmentation for picture size change.  Presents algorithms for control of memory.  Relates to one subject of JVT-G011.

Related Remarks

Consider other issues at the seam between video sequences within a stream.

Decision: If PicWidthInMbs or FrameHeightInMbs in a sequence parameter set that becomes active by reference in an IDR picture differs from the PicWidthInMbs or PicHeightInMapUnits, respectively, in the sequence parameter set active for the previous picture in decoding order, output of any pictures of the previous sequence in decoding order that have an output time greater than the decoding time of the IDR picture with the new size is recommended but not required.  Agreed.

JVT-G043-L* P2.2.1/3.1 [Peterfreund] Remarks on HRD

See also JVT-G027 and JVT-G022.  Review as correction/clarification of current design – Agreed on this aspect (distinct from the transition between two bit rates).  Also notes some additional issues to be considered.

Regarding transition between two different bit rates.

When does buffer size parameters of new picture take effect?  At tr(n)?
When does rate parameter of new picture take effect? At tai(in)?
Remark: Same issue exists in MPEG-2.  See notes below.

Regarding  (2nd half of last sentence before D.2.2) suggestion to remove restriction that initial_cpb_removal_delay + initial_cpb_removal_delay_offset <= buffer_size ( bit_rate.  This limit seems to interfere with the intent of initial_cpb_removal_delay_offset.  Agreed.  Impose a new hard limit? No.

Definition of active SPS must declare the SPS active when referenced in BP SEI.  This is already stated at the beginning of 7.4.2.1.

fixed_frame_rate_flag  = =  1  with low_delay_hrd_flag  = =  1

Pictures are removed at the fixed-interval times and if low_delay_hrd_flag is 1 and the buffer underflows, the next picture "slips" to the next fixed interval?  

Then the output time computation based on pic_struct cannot be obeyed for a big picture?  

Disallow this combination?  Yes.  Agreed.

low_delay_hrd_flag
DPB output time is expressed as a delay relative to the CPB removal time.  If the CPB removal time is delayed by underflow, then the DPB output time is also delayed.  Yes.  (The neighboring pictures in decoding order and output order must still comply with the timing speed constraints.)  Agreed.

transitions

CPB buffer size change

DPB buffer size change

Bit rate change

Remark: We want the same HRD fullness behavior regardless of whether switching or not. Various possibilities: 1) old rate applies until CPB removal of new picture for each, 2) new bit rate applies immediately, 3) Ability to express a different bit rate that applies during the initial CPB removal delay of an IDR, 4) if the CPB buffer size decreases, the rate changes immediately and if it increases then ..., 5) HRD operates on each sequence individually, 6) the lower of the two bit rates applies and the lower of the two buffer sizes applies until the last CPB removal time of a picture of the old stream, 7) the Annex A rate and buffer size applies during the critical period, 8) …

The critical period is between tai(0) and tr(0) of the new sequence.

During this time the new bit rate applies and the maximum of the two CPB sizes applies. Agreed.

If there is a DPB size change or frame size change, the HRD handles by flushing the DPB at tr(0).  (Output by decoder when the flushing flag is equal to zero is desired but not required – say in a Note.)  Agreed.

presence/defaults

Overview of presence flags:

· The presence flags are used to indicate what is present in the NAL unit stream and what is conveyed by other means.

· Conveyance by other means could use the NAL unit syntax specified in the standard such as SPS (with VUI), PPS, SEI.

· Conveyed by other means could alternatively use delivery using constructs not specified in this standard.  An example is PTS, DTS, PCR in MPEG-2 Systems.

· Bitstream conformance verification requires both the in-band and out-of-band information.

· Presence flags include flags for presence of vui, aspect ratio, overscan, video signal type, colour primaries, chroma location info, timing info and hrd parameters (default is zero).

What if conflict between information in bitstream and information carried by other means?  Don't need to worry about it explicitly.  By implication, when you do video conformance verification in isolation you use the data in the bitstream.

fixed_frame_rate_flag without in-band CPB delay

No action item needed.  Can be interpreted as a form of in-band/out-of-band specification.

3.3
Redundant pictures Issues

Redundant Pictures

In 7.4.1.1, must redundant pictures precede subsequent primary pictures?  Yes. Agreed.

In 7.4.1.2, should redundant slice NAL units be associated with primary picture NAL units for corresponding primary (rather than being associated with next picture)?  Yes.  Agreed.

Can primary and redundant be interleaved? Yes (subject to constraint that each macroblock must come first as primary)?  This is reflected in 7.4.1.1, but is problematic to describe and as noted elsewhere in notes should not be allowed.  Closed.

The parenthesized constraint above would not be needed if not allowing the interleaving.

Rename "redundant picture" to something like "redundant slice set" to avoid confusion of concept of picture (editor's discretion).

Must reference picture marking state after decoding a redundant without decoding the corresponding primary be the same as if the primary was decoded?  Yes. At beginning of 7.4.3.3 there is an approximation of that statement, to be reworded somewhat (e.g., to allow IDR primary with non-IDR redundant having MMCO=5). Agreed.

Can a redundant picture have an SEI message? Not for currently-defined SEI messages.

7.4.2.2 interprets "coded picture" in a way that needs to be checked for consistency against 7.4.1.2.  Need to check necessity of distinguishing between primary and redundant where this is currently found in the text – try to not bother specifying primary unless necessary.

Can a redundant picture have a different PPS than the corresponding primary?  Yes.  Each value of redundant_pic_count has one PPS reference.  Boundary can be detected between boundary of primary and redundant.

Do we want to describe these as distinct "pictures" everywhere?  Agreed to clarify – to editor's discretion regarding details of this terminology clarification issue.

3.4
CABAC

Mismatch between table initialization and value of syntax element for mb_skip_flag, previous intra 4x4 prediction mode flag.  To fix. Agreed.

Conditioning term choice for mb_type (mentioned on reflector).  To fix.  Agreed.

4.0
Profiles & Levels

4.1
Main/Baseline Interoperability

Also see subject 1 of JVT-G011 (advocates stability of Baseline & Main profile design).

Advocates maintaining current Main, Baseline and Extended Profiles, and including new Profiles only if there is expressed industry interest in implementing products based upon such Profiles.

Also see USNB comment USNB-PAT2-4.

Basically expresses satisfaction with the current design of Main/Baseline interop design, but remarks that there is a constraint on Main profile bitstreams (slice rate) that can be violated by Baseline profile bitstreams.  Is it wise to require Main profile decoders to decode Baseline bitstreams that violate that constraint?  No.  See notes in subject 4.3 below.

JVT-G035* NB Comment [CHNB] China NB Comments on AVC Profiles

Advocates stability of profile design, not adding a fourth profile.

JVT-G023*/M9470 Info. [Syed++] Main Profile and N5423/JVT-F102 Request

Advocates stability of Baseline & Main profile design, emphasis on Main.  Provides technical justification material for the current design of Main.

(ten-organisation contribution, including an association of 50 organisations)

New presentation material with attached prior contribution. Advocates avoiding complexity burden of FMO/ASO/RS tools in Main profile, while expressing satisfaction with keeping those features in Baseline profile.  Complexity impact can be summarized as added memory bandwidth (e.g., two-pass deblocking filter operation requirement and significant enhancement of memory buffering and memory buffering control requirements), memory capacity, and added circuit logic.  Current design is currently considered to be pushing the limits of memory bandwidth implementation capabilities, and adding significantly to that burden would likely either force non-compliant product production or delay/inhibit near-term implementations of the standard.  Product design and conformance testing effort is significantly increased by requiring these features – as they require more complex design architecture and significantly increase the variety of bitstreams to be tested for an implementation.  The features are indicated to be not significantly beneficial in primary target applications of Main profile (e.g., entertainment terrestrial broadcast, cable, satellite, digital storage media).  Notes that error resilience is included outside the video layer in these applications and that some error resilience capability is still in Main profile without these added features.

Expresses satisfaction with stability of current design as being well-accepted by the planning and preliminary implementation efforts in the industry, to the extent that there is fear that FDIS approval could not be achieved without retaining the current design stability in this regard.  Fear of non-compliant implementations to be produced if a late change to the established situation is made, particularly in light of the lack of strong need for these features in the primary target applications of Main profile.

Contribution supported/co-authored by many industry organisations.

JVT-G024* Info. [Syed+] 2nd Choice re JVT-G023: A New Baseline

Advocates stability of Baseline & Main profile design, but if profile design to change, keep the Main stable wrt FMO/ASO/RS.

Review not needed without some intent to change the current Main/Baseline interop situation.

(four-organisation contribution)

JVT-G033*/M9584 Info. [Horowitz++] Main & Baseline Should Not Change

Advocates stability of Baseline & Main profile design

(nineteen-organisation contribution, including an association of 50 organisations)

Expresses support for the current Baseline/Main design with regard to FMO/ASO/RS.  Expresses satisfaction with stability of current design as being well-accepted by the planning and preliminary implementation efforts in the industry, to the extent that there is fear that FDIS approval could not be achieved without retaining the current design stability in this regard.

Notes that a significant degree of real interoperability between Main and Baseline is already achieved in the current draft design, and expresses a satisfaction with the provision of that cross-profile interoperability achievement.

Contribution supported/co-authored by many industry organisations.

JVT-G034* Info. [Lindbergh+] Alternative Hierarchical Profile Solutions

Advocates stability of Baseline & Main profile design, but if profile design to change, keep the Baseline stable wrt FMO/ASO/RS.  Provides technical justification material for the current design of Main and Baseline.

(five-organisation contribution)

Expresses support for conclusions expressed in JVT-G033, and also provides justification for inclusion of FMO/ASO/RS in Baseline.  These features provide error resilience with reduced latency for a variety of applications targeted by implementations of the Baseline profile (e.g., lossy/packet networks, mobile video, videoconferencing, videotelephony, distance learning, telemedicine).  Primary considerations cited are real-time operation with low-latency capability operation on unreliable networks.

Notes effectiveness of these tools documented in JVT-C090 (Fairfax)/JVT-C071 and notes peer-reviewed academic publications on the subject.

Further review not needed without some intent to change the current Main/Baseline interop situation.

Subject 3 of JVT-G011: 

Rough estimate 30k – 60k gates for CAVLC, not as significant at lower levels.  Remark: It's not the gates, it's the verification effort.  Not much interest in revisiting this issue.  Not adopted.

Requirement

Hierarchical profiling desired but is not required.

ISG Review

Acknowledge a burden of complexity.  If benefit for the tools, then keep them.

4.2
Levels

Also see subject 6 in JVT-G027 (JNB comments), advocates reducing CPB buffer size for levels above 3 (currently 1 second, advocates cutting in half).  Notes on that subject elsewhere.

JVT-G014* Prop.(P&L) [Haglund+] A new "level 4.2" to be inserted

Request for new level, focus on 1920x1080@50/60p, upper limit 2Kx1K@60.0Hz

Remark: Expressions of support for this.  Question: What about considering support of 72 Hz (which goes above the perceptual flicker threshold)?  Note that level 5 does not support quite support 72 Hz 1920x1080p.  "Level 4.2" has 491520 MB/s.  

Primary consideration of level 5 is max picture size (21696) and bit rate.

Remark: How about slightly increasing level 5 capability for 72 Hz and adding level 4.2 2kx1kx60p?  Maybe we should do that (2kx1kx72p) in any case.  Existing level 5 is 552960 MB/s ( 589824 (6.7% increase).  Agreed.

OK to add level 4.2 2kx1kx60p?  Agreed per JVT-G014 (also add an example or two to the example chart).  Note that this matches well with SMPTE 274M.

4.3
Main/Extended Interoperability

JVT-G018* Prop.(P&L) [Lainema+] Main and Extended Profile Interoperability

Points out that there is a way to identify streams decodable by decoders of all profiles and of each profile, but there is a subset decodable by Main and Extended but not Baseline and advocates syntax to identify those streams and require decoding by Main and Extended profile decoders.

Agreed in principle.  Need a way to express that bitstream obeys complete constraints of both profiles, in which case both decoders shall decode it.  Adding several more flags may not be the best approach.

One method to consider: Right now we have profile_idc and some extra flags.  Consider adding a bit map in which each bit represents a profile (one bit for each decoder conformance profile: one for Baseline, one for Main, and one for Extended).  Drop the extra flags.  Reserve 5 bits required to be equal to 0 for future use (require decoder to ignore the value of those bits).  Setting any bit indicates that the associated profile shall decode the stream.    If bit for your profile is set, the decoder shall decode it.  Text reviewed and incorporated.  Agreed.

See also subject 4 of JVT-G030 (echo of JVT-G018).

5.0
Test Model & Complexity Analysis

Last produced JM document was JWD2r7 Annex.

In Klagenfurt, accepted three changes as JVT-D147, but not produced:

1. R-D Optimization: Choose a different Lambda for B pictures.  

2. High-complexity mode decision for error prone: Adopt – add as new mode.

3. Motion estimation: Two proposals: JVT-D117 adopted as low-complexity mode?

We believe item 1 is already be integrated into the group reference software.

Favorably-viewed during break-out for the Pattaya II meeting:

1. JVT-G016 hexagonal fast motion.

2. JVT-G013 fast intra mode decision into document and software

Adopted these as (only as) a low-complexity mode of operation.

Make output doc reflecting items 1 and 2 above for Klagenfurt and Pattaya II available by May 15.

Motion estimation viewed as higher priority than intra mode decision.

Example config files appropriate for each of the three profiles of the standard should be provided with the software package.  The software should check the conformance of the settings relative to the constraints of the stated profile and should not operate if settings inconsistent with those constraints are specified.  (Perhaps it should also provide "warnings" when the selected settings are expected to result in video quality significantly below the capabilities of the selected profile.)

Software work on example encoding methods are to be scheduled as a distinctly lower priority than normative decoder work.

5.1
Rate Control

General conclusions on topic: Proponents plan to present a unified proposal at the next meeting, as they had not enough time to prepare a joint proposal and the required data to support selection of a proposal at this meeting. No further action considered necessary.

JVT-G012* Prop.(N-N, 2.2.1) [Li+] Adaptive Basic Unit Layer Rate Control

Objective data is impressive.  For all but one sequence an increase in PSNR over fixed QP and current Rate Control was reported.  The gain seems to be achieved for all picture types, I, P, B.  Rate variance was shown and doesn't seem to be out of the ordinary.  HRD compliance was claimed to be achieved in all cases.  No subjective results were presented; however, those results were not required nor employed in the past evaluations of rate control proposals.  Remark: Strongly suggested to require subjective results for all proposals that manipulate QP in the future.  Group found results interesting, but didn't want to make a recommendation before getting more information.

JVT-G020* Prop.(N-N) [Lim+] Verif: JVT-G012 (Rate control)

Contains a cross-verification of JVT-G012.  Results are substantially the same, but differ slightly in all values.  That was attributed to one or more fixed bugs in the original software.  The difference in PSNR was reported to be 0.02 dB.

JVT-G021* Prop.(N-N) [Ma+] Verif: JVT-F086 (Rate Control) on HD 

Proponent indicated a somewhat better performance of JVT-F086 compared to JVT-G012.  This was questioned in the group because the proponent of JVT-G012 got results that differ from the results reported in JVT-G021.  This was attributed to the proponent of JVT-G021 improving the software after the verification had already started (based on the old software).  Note that the contribution JVT-G021 sources from the same organization as the contribution JVT-F086.  There were also issues raised when reviewing a series of reconstructed pictures, as the encoder-reconstructed image and the decoded image were not identical – so there appear to be some bugs.

5.2
Intra Mode Decision

JVT-G013* Prop.(N-N,2.2.1) [Pan+] Fast Mode Decision for Intra Prediction

Document was presented and reviewed.  Document advocates the inclusion of a fast intra prediction mode decision.  Speed-up of roughly 60% for I frames, around 23% for IPPP.  Bit-rate increase between zero and 9% (worst case) for I pictures, average around 4% (no performance loss in terms of PSNR).  Significantly smaller losses for IPPP.  Viewed as not difficult to integrate into software and not many lines of code.

JVT-G026* Info. [Lin+] Verif: JVT-G013 (Intra Mode Decision)

Document contains a verification of JVT-G013.  Document can be summarized that the same PSNR results were achieved, but the performance improvements were slightly different – this was attributed to different machine architectures.

5.3
Motion Estimation

JVT-G016* Prop.(N-N) [Chen+] Fast Motion Estimation for JVT

Proposed is a high speed, integer pel motion vector search, using a hexagon search pattern.  One key aspect of the proposal is a simple way to tune threshold when the search stops, hence very good complexity/quality scalability.  The average results over the complete test set and a number of additional sequences (high motion, interlace, HD), were as follows: Typical Bit rate increase between 0.6 and 0.93 %, worst case bit rate increase (one sequence, causes unknown): 2.4%, PSNR loss lower than 0.046 (hence judged negligible) , 50% speed increase of the complete encoder when running with 1 reference frame, 75% speed increase when running with 5 reference frames.  For interlace content and one sequence, a PSNR gain was achieved in an amount of 0.23 dB – suggesting that the current full search algorithm in the software could use some quality tuneup.  For HD, with a 64 pel search range, a speed increase of 85% was reported.  The complexity of the integer pel search is reduced by roughly 95%. Asserted to be sufficiently modular for integration without undue difficulty.

JVT-G017* Prop.(N-N) [Ma+] Cross check of fast motion estimation

Short document contains a statement of verification.  There appears to have been some close cooperation between proponent and the person performing the verification.

JVT-G028* Prop.(N-N) [Ma+] Computation Cost Metric for Fast BME

Contributor not present.  Dave Lindbergh summarized the content very breifly.  Proposes a platform independent measure of the complexity of the motion vector search.  Not clear whether generically useful, since implementation efficiency concerns the test model only (primarily non-normative aspects) and it really more matters to us just how the JM implementation runs on a typical PC platform. No action taken.

JVT-G029-L* Prop.(N-N) [Ma+] Adaptive Rood Pattern Search for BME

Contributor not present.  Document seems to be a draft academic paper on motion vector search.  Document marked as Information, hence treated as an information document though the text uses the word "proposed" in a few places. No cross-verification.  No further action.

5.4
Motion Compensation Interpolation

JVT-G025* Prop.(N-N) [Song+] Motion Comp. Interp. Using On-Chip Memory

Contributor not present.  Document describes method to use optimization of processing order to implement current motion interpolation method in draft text.  No clear need to take action on this seems identified.

Remark: Speed optimization work priority/interest level?  Some remarks on email reflector.  There is a much higher priority on developing conforming well-structured readable software than on making it run fast.  Coordinating on those other issues are our priority.

5.5
Complexity Evaluation

JVT-G038-L*/M9553 Info. [Clerc+] Complexity Eval. of Codec Configurations

Study done by EPFL.  Utility for viewing the results provided.  Virtual memory simulation model, counting primitive operations, bandwidth, etc.  Ability to browse by subroutine, etc.

Could be useful both for analyzing how to increase degree of optimization of implementation and analyzing the complexity of the underlying algorithms.

Desire for profile-based config files to be provided as part of reference software package for each of the profiles in the spec.

5.6
Joint Discussion with WG 11 Test

See JVT-G008.

Remark: What encoder to be used in test?  We are focusing on the normative decoder.  Encoder completeness/correctness and improved encoding techniques are lagging.

Examples: weighted prediction, stored reference pictures, qp control optimization, chroma qp relative to luma qp, deblocking filter tuning.

Remark: Only one JVT meeting prior to the test.

No pre-filtering? No look-ahead encoding techniques?

Current schedule is October test report completion with coding completed by the end of August.  The volunteer are raising concerns about this schedule but indicate confidence in delivering the bitstreams in early October.
6.0
Professional Extensions

JVT-G044-L* Prop. [Beakley/NIMA] More than 8 bit sample depth

Sample precision (10-bit, 12-bit) and chroma resolution (4:2:2 and 4:4:4) extensions discussed.

Should a 10-bit decoder consume 8-bit streams?  Desirable and probably not difficult.

Should an 8-bit decoder consume 10-bit streams?  Not expected.  Shoot for a simple, straightforward solution.

CfP
6.0
IPR Issues

JVT-G036* Info. [Lindbergh++] Support for Royalty Free Baseline

Advocacy of royalty-free Baseline profile.  Same content as JVT-F053, with added companies.

(31-organisation contribution, including an association of ~80-90 organisations)

7.0
Output Report Subjects

JVT-G000 Report [Sullivan+] List of Documents

JVT-G001 Report [Sullivan+] Report of Pattaya JVT Meeting (#7)

JVT-G003 Report [Sullivan+] List of Pattaya II Participants

JVT-G004 Report [Sullivan+] List of JVT Experts

JVT-G0xx Reference software

[editing period to May 15]

JVT-G0xx Conformance? Not yet.

JVT-G049 Report [JVT] Disposition of WG11 National Body Comments

JVT-G050 Draft [JVT] Final Draft of Joint Advanced Video Coding Specification

(ITU-T Rec. H.264 | ISO/IEC 14496-10 AVC)

Response to NBs on other subjects ( JB.

M9390?

[testing activities]

(Cert)

Resolutions [profile struct & ToR]

AHGs

Meeting plans

JVT-G046 Reference software working draft

JVT-G047 Test Plan

JVT-G048 CfP

[test 3 points]

8.0
Resolutions of the JVT reported to parent bodies

8.1
Joint Video Team (JVT) organization recommends the approval of the following documents

	No.
	Title
	TBP
	Available

	
	14496-5 MPEG-4 Reference Software 
	
	

	JVT‑G046
(N5565)
	Working draft 1 of reference software for Advanced Video Coding
	Y
	03/05/15

	
	14496-10 MPEG-4 Advanced Video Coding 
	
	

	JVT‑G049
(N5551)
	DoC on ISO/IEC FCD 14496-10 Advanced Video Coding
	Y
	03/03/31

	JVT‑G050
(N5555)
	Text of ISO/IEC FDIS 14496-10 & ITU-T H.264 Advanced Video Coding
	Y
	03/03/31

	JVT‑G048
(N5523)
	Call for Proposals for Extended Sample Bit Depth and Chroma Format Support in the Advanced Video Coding Standard (ITU-T H.264 & ISO/IEC 14496-10)
	Y
	03/03/17


8.2
The JVT established the following Ad Hoc groups:

	Title
	Chairs
	Mtg

	JVT Project Management
	Gary Sullivan, Ajay Luthra, and Thomas Wiegand
	No

	AVC Text and DoC Editing
	Thomas Wiegand and Aharon Gill
	03/03/15-17 (Pattaya)

	Bitstream Exchange, Conformance Bitstream, and Verification Test Bitstream Preparation
	Anthony Joch, Karsten Sühring, Teruhiko Suzuki, T.K. Tan
	No

	Test Model Description and Reference Software Development
	Thomas Wiegand, Karsten Sühring
	No


8.3
The JVT reports to its parent bodies that it considers the draft text for Advanced Video Coding (ISO/IEC 14496-10 & ITU-T H.264) [JVT‑G050 (N5555)] to be ready for final standardisation approval by its parent bodies, following an editing period to end on 31 March 2003 (with a draft available for ITU-T consent by WP3 on 28 March 2003) to reflect the decisions reached at this meeting.

8.4
The JVT thanks the WG 11 National Bodies of Finland, Germany, Israel, Japan, Korea, Singapore, Sweden, the United Kingdom, and the United States for their ballot comments on the FCD text and recommends approval of the response [JVT‑G049 (N5551)] to these comments, following an editing period to end on 31 March 2003.  The JVT also thanks the WG 11 National Bodies of Canada, China, Finland, Japan, and the United States for their additional comments submitted to the Pattaya meeting.  The NBs that had cast a negative vote on the FCD ballot have changed their vote to Yes.

8.5
The JVT thanks Thomas Wiegand, editor, and Aharon Gill, assistant editor, for their excellent contributions on the Advanced Video Coding draft text and recommends their nomination for certificates of appreciation from the parent bodies.

8.6
The JVT thanks the WG 11 National Bodies of China and the United States for their remarks to the Pattaya meeting in response to the request for NB comments at the 63rd WG 11 meeting on the profile structure in the AVC specification and reports that the draft specification is in accord with these remarks in support of stability in this area.  The draft text contains a specification of three profiles (Baseline, Main, and Extended) and enables encoders to select cross-profile compatible encoding methods.  This profile structure, while not strictly hierarchical as originally anticipated in the JVT Terms of Reference, avoids burdening Main profile decoders with extra features targeted for applications of the Baseline and Extended profiles and has been concluded in consultation with the parent bodies to have strong industry support.

8.7
In response to the expression of interest from industry and at the request of the WG 11 National Body of the United States, and following an assessment of near-term technical feasibility in consultation with its parent bodies, the JVT approves the issuance of a Call for Proposals [JVT‑G048 (N5523)] for Extended Sample Bit Depth and Chroma Format Support for the Advanced Video Coding Standard (ITU-T H.264 & ISO/IEC 14496-10).

8.8
The JVT agrees with the WG 11 verification test plan for Advanced Video Coding [N5566 (JVT-G047)] and has formed an ad hoc group to facilitate the production of bitstreams for use in these tests.

8.9
The JVT thanks its reference software coordinator Karsten Sühring for his excellent work and his maintenance of a JVT reference software site at http://bs.hhi.de/~suehring/tml/.

8.10
The JVT proposed meeting schedule plan is as follows (final dates to be announced in consultation with the parent bodies with a minimum of 30 days notice)

	Approx Date
	Auspices
	Location
	Project Milestone

	23-28 May 2003
	ITU-T
	Geneva
	Responses to PExt CfP; Draft Conformance Specification

	Sep, 2003
	ITU-T
	TBD
	

	Dec, 2003
	JTC 1
	Waikaloa, HI
	Verification Test Completion

	March, 2004
	JTC 1
	Munich
	Reference Software, Conformance, and PExt Text Completion


Post-Meeting Note: Some meeting dates above (those after the May 2003 meeting) were adjusted by the rapporteur after the review of meeting plans in the JVT following consultation with the parent bodies.  (The rapporteur believes the dates stated above to be preferable to the JVT.)

The meeting host was thanked and the meeting was closed at 12:15pm on Friday 14 March 2003.
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