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Summary

The semantics of “videoNotDecodedMBs,” “videoFastUpdateGOB”, and “videoFastUpdateMB” in H.245 have caused a long-standing problem of interpretation.  It is the author’s opinion that the current semantics description for these signals is so vague that true interoperability is unlikely to have been achieved for these signals.  This contribution advocates changing the semantics descriptions to clarify the intended usage.  The precise solutions proposed herein are provided as attempts to ferret out the correct interpretation – not as confident final answers.  Whatever the chosen clarification, the clarification should ideally be included in the version of H.245 to be decided in November.

Syntax

The syntax for “videoNotDecodedMBs” in H.245 follows:



videoNotDecodedMBs
SEQUENCE



{




firstMB
INTEGER (1..8192),




numberOfMBs
INTEGER (1..8192),




temporalReference
INTEGER (0..255),




...



},

The syntax for “videoFastUpdateGOB” and “videoFastUpdateMB” in H.245 follows:



videoFastUpdateGOB
SEQUENCE



{




firstGOB
INTEGER (0..17),




numberOfGOBs
INTEGER (1..18)



},



videoFastUpdateMB
SEQUENCE



{




firstGOB
INTEGER (0..255) OPTIONAL,





firstMB
INTEGER (1..8192) OPTIONAL,




numberOfMBs
INTEGER (1..8192),




...



},

Semantics Excerpts

videoNotDecodedMBs indicates to the far-end video encoder that a set of MBs has been received erroneously and that any MB in the specified set has been treated as not coded. The encoder may use this information to compensate transmission errors, as illustrated in Appendix I of H.263. firstMB indicates the number of the first MB treated as not coded, and numberOfMBs indicates the number of MBs treated as not coded. The MB numbering is done according to H.263. The temporal reference of the picture containing not decoded MBs is indicated in temporalReference. This indication shall only be used with the H.263 video compression algorithm.

videoFastUpdateGOB commands the far-end video encoder to perform a fast update of one or more GOBs. firstGOB indicates the number of the first GOB to be updated, and numberOfGOBs indicates the number of GOBs to be updated. It shall only be used with video compression algorithms that define GOBs, for example, H.261 and H.263.

videoFastUpdateMB commands the far-end video encoder to perform a fast update of one or more MBs. firstGOB indicates the number of the first GOB to be updated and is only relative to H.263, firstMB indicates the number of the first MB to be updated and is only relative to H.261 and numberOfMBs indicates the number of MBs to be updated. It shall only be used with video compression algorithms that define MBs, for example, H.261 and H.263. Terminals may respond to this command with a GOB update which includes the MBs requested.

Problem #1

In the semantics for “videoNotDecodedMBs” is not clear what is meant by “The MB numbering is done according to H.263,” since the only normative macroblock numbering defined in H.263 is in Annex K (slices), which did not exist when these H.245 semantics were written.  Also, the numbering defined in Annex K starts by numbering the first macroblock as macroblock number zero, but the H.245 syntax allows only values greater than or equal to one in the firstMB parameter.

Solution #1

Appendix I of H.263 provides a clue, and is actually mentioned in the H.245 semantics section.  Appendix I is non-normative, and therefore cannot be properly used to define H.245 semantics, but it nevertheless provides a clue to the thinking of those who drafted the H.245 content.

Appendix I says: “Assume N macroblocks within each frame enumerated mb = 1...N from top-left to bottom-right.”

The sentence “The MB numbering is done according to H.263” should be changed to “The MB numbering is done such that the macroblock in the upper left corner of the picture is considered macroblock number 1 and the number for each macroblock increases from left to right and then from top to bottom in raster-scan order (such that if there is a total of N macroblocks in a picture, the bottom right macroblock is considered macroblock number N).”

Problem #2

In the semantics for videoFastUpdateGOB it is not clear what is meant by “firstGOB indicates the number of the first GOB to be updated” – as it does not say how the GOBs are to be numbered.  It is also not entirely clear which area of the picture is encompassed by the subsequent “numberOfGOBs” parameter.  Although these appear simple on the surface, the situation gets more complex when one:

1. realizes that GOBs are numbered differently in H.261 (where the numbering starts with 1) and H.263 (where the numbering starts with 0), and

2. realizes that the scan order of GOBs in a picture differs between H.261 and H.263 (and is not even simply sequential in H.261 QCIF pictures), and

3. looks at the explanation of the next problem below to see if the GOB and MB numbering are defined in a consistent way.

Solution #2

It is important to note that “videoFastUpdateGOB” and “videoFastUpdateMB” were defined long before “videoNotDecodedMBs” (and by different people).  Appendix I of H.263 did not exist when the earlier of these commands were defined, so we cannot look to it or to “videoNotDecodedMBs” for guidance in interpreting the other commands.

One plausible interpretation would be to say that the numbering of GOBs in the parameter “firstGOB” of “videoFastUpdateGOB” shall be done according to the numbering in the relevant video coding standard.  Thus, the first GOB in a picture would be GOB number 1 in H.261 and is GOB number 0 in H.263.  The next GOB would be GOB number 2 in H.261 CIF but would be GOB number 3 in H.261 QCIF and would be GOB number 1 in H.263.

However, that interpretation would neglect the semantics described for “firstGOB” in “videoFastUpdateMB”, where it says that “firstGOB indicates the number of the first GOB to be updated and is only relative to H.263” (emphasis added).  The author believes that the most likely reason that the remark about H.263 was left out of the semantics for “videoFastUpdateGOB” while being included in the semantics for “videoFastUpdateMB” was simple editorial neglect rather than an intent for these two parameters of the same name in similar commands to be defined in two different ways.  The author therefore believes that the intent was for GOB numbering to be done as it is done in H.263, even if H.261 is in use.  This means that the first GOB of the picture should be considered GOB number 0, the second GOB would be GOB number 1, etc. (as opposed to the GOB numbering in H.261 where the first GOB is GOB number 1 and the second one is either GOB number 2 or 3, depending on whether the picture is CIF of QCIF).  See the solution section for Problem #3 below for a further discussion of GOB numbering.

The scanning of GOBs for interpretation of the “numberOfGOBs” parameter should be according to the relevant video coding standard.  (The second GOB in an H.261 CIF picture is to the right of the first, while it is below the first GOB in H.261 QCIF or in H.263 pictures.)

Problem #3

In the semantics for videoFastUpdateMB it is not clear what is meant by “firstGOB indicates the number of the first GOB to be updated and is only relative to H.263” or “firstMB indicates the number of the first MB to be updated and is only relative to H.261”.  The juxtaposition of these two statements is especially disconcerting.  It is also not clear what is meant by “numberOfMBs indicates the number of MBs to be updated”, because although it may be clear how many MBs are to be updated, it is not clear which MBs those are (since the syntax order for scanning the MBs within a picture is different between H.261 and H.263, while this command is supposed to be used for either standard).

Solution #3

The author believes that the parameter “firstGOB” in “videoFastUpdateMB” should be interpreted in a consistent manner with the interpretation of the parameter of the same name in “videoFastUpdateGOB”.  The remark that the “firstGOB” parameter “is only relative to H.263” is interpreted by the author as saying that GOB numbering should be sequential starting with the first GOB being GOB number 0, as GOB numbering is defined in H.263.  See the solution section for Problem #2 above for a further discussion of GOB numbering.

In regard to the “firstMB” parameter and “only relative to H.261”, the author believes that the intent was to note that H.263 did not (at the time) define a numbering for macroblocks.  H.261 did provide such a numbering.  This numbering defined in H.261 starts from counting from macroblock number 1 at the upper left corner of a GOB and proceeds in raster scan order from left to right and then from top to bottom within each (11x3 MB shaped) GOB, so that the bottom right macroblock in each GOB was numbered 33.  The important thing to notice here is that the macroblocks were numbered according to their location relative to the start of a GOB, not according to their location in the full picture.  The author believes the appropriate clarification for this parameter is to say that the first macroblock of the indicated GOB is considered macroblock number 1, and that the scan order of macroblocks in the remainder of the GOB and subsequent to that point shall be as defined in the scan order of the relevant video coding standard (thus the scanning order starting at the third GOB in an H.261 CIF picture starts from macroblock number 1 being the macroblock in the left column of the fourth row of the picture and scans down through the three rows of the GOB to reach macroblock number 33 in the eleventh column of the sixth row, and then jumps up vertically to begin scanning the next GOB starting in the twelfth column of the fourth row).
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