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Requirements of H.263+ for Picture-Layer Syntax





The H.263+ effort is expected to result in the definition of new optional modes of operation that must fit properly within the bounds defined by the syntax currently specified for H.263.  We therefore need a syntax that can specify on/off status and possibly other information which may be required for use of the new modes.  For maximal compatibility, certain syntax concepts described herein seem to be essentially the only viable solution.  In order to lay the groundwork for our future H.263+ modifications, it is important for us to rapidly agree on a supporting syntactical framework.  Such a syntax is proposed herein.





1.1 Non-Backward-Compatible Modes





In order to adopt any new non-backward-compatible (NBC) mode within the H.263 syntax, we should use a syntax that will be recognized as non-decodable by existing H.263 decoders.  For example, if we were to adopt a new optional mode which substitutes the Haar transform for the DCT, we must ensure that existing H.263 decoders will recognize that something is “different” about the bitstream and will not attempt to decode it using the prior definition of the H.263 syntax (aside from the fact that external means such as H.245 should be used to ensure that the decoder would not unexpectedly encounter such a bitstream).





There is only one method I know of to signal such non-decodability to existing decoders, and that is to use the “reserved” Source Format bit patterns “110” or “111” in bits 6-8 of the PTYPE field of the picture layer.  I suggest using the latter of the two and leaving the other for some other possible use (unless we can think of some reason to do otherwise).  Once the “111” source format bit pattern has appeared in bits 6-8 of the PTYPE field, we are then free to redefine whatever comes next.  The use of these two reserved bit patterns appears to be the only avenue open to us for defining NBC modes of operation.











1.1 Backward-Compatible Modes





Backward-compatible (BC) modes of operation may be defined for H.263+ use (i.e., modes that produce bitstreams that can be usefully decoded by existing H.263 decoders). Such modes should not use “reserved” bit patterns, since bitstreams having these patterns would be rejected as illegal by existing H.263 decoders.  Happily, the need to provide for the possibility of new backward-compatible modes was foreseen during development of H.263.  The PEI + PSPARE mechanism was provided in the syntax for this purpose and can be used for any proposed BC modes.





2. Reducing Picture-Layer Redundancy with “Good Until Canceled”





There is another issue that we may have to consider.  That is the use of a picture-layer syntax that has a “good until canceled” effect.





Many of the picture-layer bits are likely to maintain the same settings for many contiguous pictures within the video stream.  For example, the split-screen indication, the document camera indication, the freeze release bit, the picture resolution definition bits, the advanced prediction mode bit, and so on.  These bits are sent with every picture, even though they seldom change from picture to picture in a sequence.  In fact, there aren’t any bits in the current PTYPE header that I see as likely to change routinely from picture to picture within a video stream (except maybe the intra/inter picture coding type bit and the PB-frames mode bit). In fact, even the CPM, PQUANT, and DBQUANT could conceivably be carried over predictively from picture to picture.





As additional new modes are added to the bitstream definition, we may use up more and more of the video bit rate with repetitive picture header information.  And some of these new modes may need a large number of bits for the overhead parameters of a single mode.  (For example, Tom Gardos’ suggestion for variable source format uses 9 extra bits in the picture header and only covers up to 512x496 resolution.)  Instead, we can use a mechanism that allows us to send this repetitive mode information only when we want to change it. 





3. A Proposed Syntax





As stated above, new BC modes can be defined using PEI + PSPARE in some fashion.  Below is what I propose for the NBC syntax.





A normal-looking H.263 picture header should be sent at first, up to the Source Format field in the PTYPE header.  This field is set to “111” for NBC operation.  All picture-layer parameters that could be set must have an initial defined setting that will be used unless some message arrives that indicates a different value (e.g., OFF for Advanced Prediction mode, QCIF for Source Format, INTRA for picture type, etc.).  In the first picture, a single NEWTYPE bit immediately follows the “111” Source Format field. In subsequent pictures the NEWTYPE bit immediately follows bit 2 of the PTYPE (the bit that distinguishes H.263 from H.261).  NEWTYPE indicates whether a change is needed in any of the other PTYPE parameters, or in the CPM bit, PQUANT, or DBQUANT.








Whenever NEWTYPE is TRUE, it is followed by 5 bits called TYPEINDEX which define the meaning of the next TYPEBITS bits, and then is followed by another NEWTYPE, and so on, until a NEWTYPE is encountered that is set to FALSE.  The number of bits (TYPEBITS) sent with the TYPEINDEX depends on the value of TYPEINDEX.  The bitstream then proceeds in a normal fashion.  The value TYPEINDEX=31 is reserved (to provide extensibility to longer indexes).  Other values of TYPEINDEX and their associated TYPEBITS are defined as in the following table.  I have included a version of Tom Gardos’ variable resolution mode as an example of a mode that uses a significant amount of additional data.





TYPEINDEX�
TYPEBITS�
BIT �
MEANING�
�
0�
0�
None�
Freeze Picture Release�
�
1�
1�
Bit 1�
Picture Coding Type:


   “1” INTRA (I-picture)


   “0” INTER (P-picture)�
�
2�
2�
Bit 1


Bit 2�
Split Screen indicator,           “1” On, “0” Off


Document Camera indicator, “1” On, “0” Off�
�
3�
3�
Bit 1-3�
Source Format:


   “000” = Reserved


   “001” = sub-QCIF


   “010” = QCIF


   “011” = CIF


   “100” = 4CIF


   “101” = 16CIF


   “110” = Variable Source Format


   “111” = Reserved�
�
4�
5�
Bit 1


Bit 2


Bit 3


Bit 4


Bit 5�
Continuous-Presence Multipoint mode


Unrestricted Motion Vector mode


Syntax-based Arithmetic Coding mode


Advanced Prediction mode


PB-frames mode�
�
5�
5�
Bit 1-5�
PQUANT step size�
�
6�
2�
Bit 1-2�
DBQUANT relative step size�
�
7�
23�
Bit 1








Bit   2-12


Bit 13-23�
Pixel Aspect Ratio for


   “0” = 48:45 (as in CIF)


   “1” = 1:1


FW in [15, 2047], Width = (FW+1)*2 pixels


FH  in [15, 2047], Height = (FH+1)*2 pixels�
�
...�
...�
...�
...�
�
29�
Reserved�
Reserved�
Reserved�
�
30�
Reserved�
Reserved�
Reserved�
�
31�
Reserved�
Reserved�
Reserved for use as escape code�
�



Note that the Freeze Picture Release signal requires no extra bits because it is “canceled” by other mechanisms rather than an encoder signal (e.g., the detection of errors in the bitstream by the receiver).











H.245 Ramifications





The adoption of any modification of the H.263 syntax has ramifications on H.245.  I believe that the impact of the above syntactical structure on H.245 is as follows:


Negotiation must take place in the cap exchange to indicate whether the decoder can parse the new syntactical structure at all, or whether the bitstream must instead conform to the prior H.263 format.


Negotiation must take place in the cap exchange to indicate how many of the TYPEINDEX entries can be parsed by the decoder (in order to allow extensibility beyond the set of TYPEINDEX parameters that are currently defined).


Negotiation must take place in the cap exchange to indicate which of the new optional modes can actually be used by the decoder (and with what dependencies they can be used).





5. The Impact of Errors, Packet Losses, and Losses of Sync





The “good until canceled” syntax has one obvious drawback: the impact of bit errors in picture headers.  In the modified syntax, if a picture header is lost or received erroneously, a change of mode signal could be lost and the video stream could become undecodable.  We already have this problem to some extent with other sorts of bit errors, since interframe prediction depends on having properly decoded the previous picture.  We can solve the problem here in the same way we solve it there - by periodically sending all of the necessary information in an “intra” manner (perhaps sending it especially frequently just after a change of mode).  I believe that the above syntax is reasonably efficient even when sending all of the necessary information in every header.  It adds only 6n+1 bits to the size of a picture header that would otherwise always contain the TYPEBITS payload for n distinct TYPEINDEX values.  Its break-even point in efficiency is about at one complete header per two pictures.





One useful variation on the above theme would be to allow a choice between sending a complete header with each picture or instead using “good until canceled” headers.  Another useful variation would be to require a complete header whenever an I-picture is sent, thus ensuring that each I-picture completely resets the decoder to a proper state (as it would with normal interframe error propagation followed by an I-picture).





6. Conclusions





I have outlined above a new proposed syntactical structure for the H.263+ syntax.  I believe it offers us maximal compatibility, flexibility, and extensibility.  I also believe that while it adds functionality, it also actually reduces the amount of picture-layer overhead that will be associated with typical video streams, relative to the amount of such overhead found in the current H.263 syntax.  I ask the LBC group to consider the adoption of such a syntax.
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