ITU Telecommunication Standardization Sector	LBC-
97
-###

Study Group 15, Working Party 15/1

Expert’s Group on Very Low Bitrate Video Telephony

Nice, France, Feb. 24-27, 1997



Title:	Comments on Annex K Syntax in H.263+



Source:	Motorola



Contact:	James C. Brailean	847-576-7883

	Motorola	847 538-4593

	1301 E. Algonquin Rd. 	email:	brailean@ccrl.mot.com       

	Schaumburg, IL 60196-1078







Introduction: 



This submission highlights some issues related to the current syntax of Annex K in H.263+.  These issues are presented along with some suggestions for improvements in an attempt to strengthen the annex, and to enable its better use for error resilient video coding. As a point of reference, the current Slice Layer syntax provided by Annex K is:



SSTUF�SSC�SQUANT�GSBI�GFID�MBA�SLICEWIDTH�Macroblock��

The issues discussed in this contribution are:



Separating out a SLICEWIDTH=0 mode of Annex K for more efficient error resilient implementations.

Macroblock emulation problems encountered when using 1’s for SSTUF.

EOS code emulation when SQUANT=31.

More efficient representation of MBA.



ISSUE 1.



When considering the use of Annex K purely as a means of providing more adaptive resynchronization information, it appears that the current mode of this annex having SLICEWIDTH=0 is the simplest and most efficient method to accomplish this task.  This mode provides the ability to insert Slice Headers into the bitstream at the beginning of any macroblock.  A slice then contains all macroblocks sequentially in the bitstream between that Slice Header, and the next Slice Header or Picture Start Code appearing in the bitstream. 



This mode, therefore, provides the ability to insert resynchronization information into the bitstream as a function of the number of bits coded between resynchronization points and not necessarily as a function of the spatial position of the macroblocks. Such a philosophy was followed by MPEG-4 in developing their video packet resynchronization approach, which is directly analogous to Annex K with SLICEWIDTH=0. 



The mode of Annex K having SLICEWDTH!=0 provides a fundamentally different functionality from the SLICEWIDTH=0 mode. That functionality exploits viewport and region oriented slice structures.  Such structures have some interesting properties which may permit isolation and concentration of coding bits on specific spatial areas of a frame. 
H
owever, 
t
hese slices may appear in the bitstream in an arbitrary order
.
 
This
 suggests a non-causal treatment of macroblocks by a decoder in terms of the normal raster scan framework.  Such slice structures could present a problem for existing or future hardware decoders which cannot tolerate additional slice delay or permit a random access of the display buffer within the time window allotted to generating a single frame.



It would be unfortunate to require all decoders which might benefit from the error resilience of  the SLICEWDTH=0 mode of Annex K to be required to support all of the 

SLICEWDTH!=0 modes of this annex.  As an alternative, one suggestion would be to permit signaling of the current Annex K SLICEWDTH=0 mode independently of the rest of this annex.  This could be done by external means, or with the creation of a new annex.  In this error resilient resynchronization mode, it would no longer be necessary to spend the 3 to 7 bits currently required by the SLICEWDTH field.



ISSUE 2.



The use of 1s for SSTUF presents a problem of emulating another legal bitstream in some circumstances.  This can happen when the stuffing bits appearing before SSC cannot be unambiguously identified as SSTUF.  An example of this is seen here:

			

			Bit No: 	1 2 3 | 4 5 6 7 8 9 ................................

					         |   	

			Bit:		1 1 1 | 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1......

		        			         Byte Boundary	



In this case, assume the following actual bit meanings: 



			Bit 1: 		COD

			Bits 2-3: 	SSTUF

			Bits 4-...	SSC



Here, the decoder cannot tell whether Bit 1 is SSTUF or COD.  While SSTUF is not mandatory before SSC (as currently defined) it may be present, and thus the ambiguity is unavoidable.  The problem could be corrected by replacing the 1s stuffing with zero stuffing.
  Moreover, it would be beneficial from an error resilience point of view to further
 re
quire that SSC be byte alligned, and
,
 therefore
,
 all start codes would be byte allign
ed
 when using this mode to improve error detection capabilities.






ISSUE 3.



When SQUANT=31, the following bitstream will be generated in a Slice Header:



          SSC                  SQUANT     ...........

0000 0000 0000 0000 1   11111     ..........



The End of Sequence Code (EOS) is:



0000 0000 0000 0000 1   11111.



Thus, an EOS code will be emulated in the Slice Header.



This problem is not easily corrected because simply switching the position of SQUANT with MBA or GFID in the Slice Header would then result in the possible emulation of a PSC as well.  One possible solution would be to insert a 1 bit after the SSC, and then swap the order of SQUANT and MBA.  This would guarantee that the bits 00000 and 11111 never appear directly after SSC.  However, this requires that the first 4 bits of MBA never be 1111.  This can be accomplished with the code presented in the next section.





ISSUE 4.



It seems unnecessary to require that a fixed 10 bits always be used for MBA, especially considering that the current field width of SLICEWIDTH is permitted to change based on picture format.  More importantly, 10 bits will not be enough to represent all macroblock numbers for the picture formats 4CIF and 16CIF.  However, to avoid PSC or EOS emulation when using the suggestion under Issue 3, the first 4 bits of MBA should never be 1111.  The following code could accomplish this and allow addressing all macroblock numbers, and still provide a more efficient use of bits for MBA:



Picture Format�Max Macroblock No. Needed�MBA Field Width��sub-QCIF�47�6��QCIF�98�7��CIF�395�9��4CIF�1583�11��16CIF�6335�13��

Summary



In summary, the proposed modifications would require a reshuffling of the fields in the Slice Layer of Annex K, and the insertion of an Emulation Prevention Bit (EPB) of 1:



SSTUF�SSC�EPB�MBA�GSBI�GFID�SQUANT�SLICEWIDTH�Macroblock��

In addition, the current mode which is supported by SLICEWIDTH=0, would be signaled independently, resulting in a Slice Layer for this mode given by:



SSTUF�SSC�EPB�MBA�GSBI�GFID�SQUANT�Macroblock��

In this mode, the SLICEWIDTH would no longer be needed.
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