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Introduction


This document reports on the progress of activity on the H.263+ standardization project for the period between the ITU-T SG16 meeting in Geneva March 17-27, 1997 and the ITU-T Q.15/16 video coding experts group meeting in Portland June 24-27, 1997.  The activity of the group was carried out via the advanced video email reflector at Iterated Systems (itu-adv-video@listserv.iterated.com) and the ftp site at PictureTel (ftp://standard.pictel.com/video-site).  The outputs of that activity consist of this report (Q15-A-03) and the current H.263+ draft text (Q15-A-05, also known as draft 12 of H.263+ or as LBC-97-094R2).


Changes in draft12 relative to the determined output of the Geneva SG16 meeting (draft11, having the same technical content as the output of Nice LBC meeting):


Clarification of reference section to refer only to ITU-R Recommendation BT.601-4 “Encoding Parameters of Digital Television for Studios” as a normative reference, clarification of which aspects are defined normatively using that standard (only the color space and 8-bit integer representation), and removal of H.320 from the reference list since H.320 is not mentioned anywhere in the rest of H.263 (Gary Sullivan 4/8/97 18:24, Mike Whybray 4/9/97 11:41).


Simplification of the method for indicating the type of picture among I, P, Improved PB, B, EI, and EP, and changing the indication of SNR vs. Spatial scalability to be implicitly inferred from the picture size rather than explicitly signaled (Peter List 4/30/97 15:33, Fernando Martins 4/10/97 9:49, Torbjorn Einarsson, etc.).


Changes to the implied picture format inference rules regarding scalability picture types to make operation the same regardless of whether separate logical channel operation or single logical channel operation is in use (Gary Sullivan 4/10/97 19:50).


Further editorial clarification of Section F.3 OBMC description for the Advanced Prediction mode (Annex F) regarding half-pel interpolation (in response to phone calls to the editor asking for verbal clarification of the prior language).


A simplifying change to the “oddification” rule for the Advanced Intra Coding mode (Annex I) to fix a neglected special case (Gisle Bjontegaard 5/5/97 6:41).


Changes to the syntax for back-channel data in Section N.4.2 of the Reference Picture Selection mode (Annex N) to improve parsing ability and stuffing behavior (Toshihisa Nakai 3/12/97 18:38).


Some comments on what is not in the draft


Torbjorn Einarsson mentioned the possibility of forbidding “000” as a type code in bits 1-3 of MPPTYPE and doing away with bit 9 of MPPTYPE (Torbjorn Einarsson 5/9/97 18:41).


Toshihisa Nakai and Gary Sullivan advocated adding clarifying text to indicate that whenever PLUSPTYPE is not present, the only modes in use shall be those indicated explicitly in PTYPE and all others shall be defined as signaled “off” until later explicitly turned back on.  Karl Lillevold noticed the same problem and proposed that the H.263+ modes would just be turned off until a PLUSPTYPE header again arrived, at which time the modes would again have an implicit “on” state (Toshihisa Nakai 5/19/97 21:04, Gary Sullivan 5/19/97 12:06, Karl Lillevold 6/6/97 09:54).


Gisle Bjontegaard proposed a deblocking filter that may have better performance than that in Annex J and seems to have some support (Gisle Bjontegaard 5/5/97 17:24, 5/14/97 11:16, 5/22/97 11:59, Torbjorn Einarsson 5/9/97 18:41).


Torbjorn Einarsson proposed changing the criterion for which blocks get filtered by the Annex J deblocking filter to use block-based decisions rather than macroblock-based ones.  This was later opposed on the grounds that block-based decisions had already been considered, macroblock-based decisions didn’t perform much better, and macroblock-based decisions seemed easier to implement (Torbjorn Einarsson 5/5/97 13:09).


Peter List proposed a method of using Annex L chroma keying with a background picture that is from the video stream itself rather than being externally controlled.  This was supported by Tsuhan Chen and commented on for clarification by Gary Sullivan (Peter List 5/12/97 09:02, 5/13/97 11:32, Tsuhan Chen 5/12/97 10:22, 5/12/97 14:28, 5/13/97 13:04, Gary Sullivan 5/12/97 13:40).


Toshihisa Nakai pointed out some editorial inconsistencies regarding the description of Annex L chroma keying information, a) “DSIZE shall be in the range of 1 to 9 (inclusive) for chroma keying information... b) for T1 and T2 two bytes to “specify [each of] the flagged thresholds, c) change second use of Z to X’ or Xc (Toshihisa Nakai 5/19/97 21:04, Gary Sullivan 5/19/97 12:06).


Peter List questioned the lack of prediction for forward motion vectors in Annex M Improved PB-frames (Peter List 6/3/97 11:27).


Toshihisa Nakai reported several bugs in Annex N reference picture selection, a) start-code emulation due to the back-channel syntax, b) start-code emulation in the forward-channel syntax, c) a need to investigate the length of the TRP field, d) adding TR field information to the forward channel syntax, e) possible start-code emulation in the slice layer.  The need for changes in this area is the subject of a contribution from Japan to this meeting (Toshihisa Nakai 5/23/97 14:24).


Torbjorn Einarsson discussed allowing Annex O spatial scalability picture size factors other than four and the general idea was discussed of allowing spatial scalability with location offsets and other scale factors, as well as just allowing factor-of-two spatial scalability in just the x or y direction without necessarily doing both at the same time.  The idea of just a factor-of-two change in one dimension only was opposed by Torbjorn Einarsson in favor of a more general approach (Torbjorn Einarsson 5/9/97 18:41, 6/9/97 16:00, Tom Gardos 5/28/97 17:58).


Toshihisa Nakai and Gary Sullivan advocated changing in Annex O where it says ELNUM and RLNUM “are not present” in I and P pictures to “shall not be present,” and adding clarification to Annex O indicating that a custom picture format must be used for a spatial scalability enhancement layer for a base-layer bitstream of SQCIF format (Toshihisa Nakai 5/19/97 21:04, Gary Sullivan 5/19/97 12:06).


Peter List made several comments regarding Annex O scalability, a) the description of how interpolation is performed for B-picture prediction is missing, b) it should state in O.4.3 and/or O.4.4 that CBPC and CBPY are present only if indicated by MBTYPE, c) in figure O.6 the bypass for CBPC and CBPY is missing, d) it might be best to add some mention and/or requirement of a B-picture deblocking filter if the deblocking filter is in use for the anchor pictures  (Peter List 6/3/97 11:27, Gisle Bjontegaard 6/3/97 13:10).


Peter List pointed out that something needs to be done about Annex O B-picture backward prediction outside of the picture.  A proposed solution to this was advocated by Karl Lillevold to include some form of picture extrapolation (only part of Annex D) as being required by Annex O B pictures.  Karl’s suggestion was supported by Torbjorn Einarsson, who advocated considering adding the same requirement for EP pictures (Peter List 6/4/97 16:37, Karl Lillevold 6/5/97 08:45, Torbjorn Einarsson 6/5/97 18:13).


Torbjorn Einarsson advocated changing “skipped” in Annex O non-direct mode Table O.1 to motion vectors but no texture (Torbjorn Einarsson 6/5/97 18:13).


Peter List proposed changing the upsampling for Annex O spatial scalability to make it the same as half-pixel interpolation.  This was opposed by Torbjorn Einarsson and Gary Sullivan for various stated reasons (Peter List 6/5/97 16:57, Torbjorn Einarsson 6/5/97 17:59, Gary Sullivan 6/5/97 14:11).


Samson Cheung questioned whether Annex O lower-layer B pictures should not be available for SNR/spatial prediction to higher layers (Samson Cheung 6/16/97 09:56).


Yuichiro Nakaya advocated two alterations as complexity reductions for Annex P reference picture resampling, a) adding half-pel as well as sixteenth-pel resampling, and b) changing the fast integerized bilinear warping technique to use a warping of an extrapolated “virtual frame” region.  A number of messages went back and forth between Yuichiro Nakaya and Matt Bace on this topic, with Matt Bace arguing that although the half-pixel resampling could save a significant amount of processing time, sixteenth pixel resampling was needed in some cases, and that the “virtual frame” technique did not save much processing power when sixteenth-pixel accuracy is used (Yuichiro Nakaya 5/16/97 20:59, 5/20/97 00:07, 5/22/97 23:33, Matt Bace 5/16/97 17:20, 5/20/97 14:49, 5/23/97 11:30, 6/5/97 01:11, 6/13/97 14:23).


Miska Hannuksela pointed out that for Annex P, clarification should be added to state that the reference picture used by a B picture should not be one that has been resampled for use by a temporally-subsequent P or EP picture (Miska Hannuksela 5/16/97 15:37, Gary Sullivan 5/15/97 15:16).


Toshihisa Nakai pointed out that picture segment extrapolation rules were unclear in Annex R for some special cases, prompting responses in agreement by Gary Sullivan (Toshihisa Nakai 5/19/97 21:04, 5/20/97 18:31, Gary Sullivan 5/19/97 12:06, 5/19/97 14:16).


Gisle Bjontegaard agreed with the editor that when Annex T modified quantization is in use, it might make more sense if QUANT_C were used as the step size for the deblock filtering of chroma in Annex J (Gisle Bjontegaard 6/3/97 14:52).


Gisle Bjontegaard sought clarification for Annex T modified quantization regarding the step size used for quantization of INTRA DC for chroma, specifying a step size of 8 (Gisle Bjontegaard 6/5/97 07:37).


Other developments and status information worthy of note


The H.245 syntax and semantics for H.263+ need work.


A packetization method is needed for H.263+ bitstreams in H.323 environments.


Bitstream exchanges are being conducted, and appear to be progressing well recently (coordinated by Tom Gardos).


Further verification of some elements of H.263+ is still needed, specifically including: a) some aspects of Advanced Intra Coding in Annex I, b) Some aspects of Reference Picture Resampling in Annex P, and c) Reduced-Resolution Update in Annex Q, d) half-step-size chroma quantization in Annex T (specifically for chroma-rich sequences such as Paris, according to one verbal comment to the editor).


Some progress has been made on Test Model improvement (coordinated by Mr. Keiichi Hibi) and software availability (e.g., Univ. British Columbia project).


Gisle Bjontegaard noted that following the in-loop deblocking filter with an out-of-loop filter could further enhance performance (Gisle Bjontegaard 5/14/97 11:16, 5/22/97 11:59).


Conclusions


The work of H.263+ is progressing well and has been very active.  We believe that H.263+ is on-track for decision at the January 1998 SG16 meeting after the generation of its final text white contribution as an output of our September 8-11 meeting.  More work needs to be done, but that work is progressing well.
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