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This contribution proposes the required additions to H.245 and  H.263  for  the  support  of  Error Tracking. Error Tracking is an H.263 compatible approach for robust video transmission based on feedback information received by the encoder. It is recommended to add an informative appendix to H.263 and include the additional codepoints in the next revision of H.245. This document was determined in the 1996 May-June meeting of SG15 and is now submitted for approval / decision.



 





�

�PART A: ADDITIONS TO H.263





It is recommended to include the following description of the Error Tracking concept into H.263 as appendix II. Because Error Tracking is H.263 compatible, the appendix is informative only and does not require any changes to the standard itself.





APPENDIX II

ERROR TRACKING

(This appendix does not form an integral part of this Recommendation)



1. Introduction 

This appendix describes a method to recover efficiently after transmission errors if erroneous MBs are  reported  via  a feedback channel to the encoder. The capability of sending and processing feedback information is signaled via external means (for  example  by  Recommendation  H.245). Furthermore,  format and content of the feedback message are defined externally (for example by Recommendation H.245).

2. Error Tracking

Because INTRA coding stops temporal error propagation it should be used for  macroblocks  which are  severely  affected  by transmission errors.  This requires that the location and extent of image artifacts can be made available to the encoder. The following algorithm provides  an  estimated  error distribution based on feedback information received by the encoder. It considers spatial error propagation caused by motion compensated prediction as well as  the  delay  until the  reception  of  the  feedback  message.  The algorithm illustrates one possible approach to evaluate feedback messages for spatio-temporal error tracking. Other algorithms are possible.



Assume N macroblocks within each frame enumerated mb = 1...N from top-left  to  bottom-right. Let  {nerr, mbfirst, mblast } be the feedback message to the encoder, where  mbfirst ( mb ( mblast indicate a set of erroneous macroblocks in frame nerr.



To evaluate the feedback message, the encoder must continuously record information  during  the encoding of each frame. First, the initial error E0(mb,n) that would be introduced by the loss of macroblock mb in frame n needs to be stored. Assuming a simple error concealment  where  erroneous  macroblocks  are  treated  as  not coded, E0(mb,n) is computed as the summed absolute difference (SAD) of macroblock mb in frame n and n-1. Second, the number of  pixels  transferred from  macroblock mbsource in frame n-1 to macroblock mbdest in frame n is stored in dependencies d(mbsource, mbdest, n). These dependencies are derived from the motion vectors.



Assume that a feedback message arrives before frame nnext  is  encoded,  such  that nnext > nerr. Then, the estimated error E(mb, nerr) in macroblock mb and frame nerr is initialized as



� EINBETTEN Equation.2  ���



For subsequent frames n, with nerr < n < nnext, the error may be estimated as



� EINBETTEN Equation.2  ���



where an uniformly distributed error in each macroblock is assumed after each iteration.



The estimated error E(mb, nnext-1) is incorporated into the mode decision of  the  next  frame. For example, macroblock mb is coded in INTRA mode, if E(mb, nnext-1) exceeds a threshold.



In practice, error tracking information will only be stored for the latest M frames.  Then,  if  nerr < nnext- M, no error tracking information is available and the encoder must take special action.  For example, the next frame may be coded in INTRA mode. However, other procedures  are possible and may be more effective.



�

PART B: ADDITIONS TO H.245





�AUTONRDEZ � In Section 6, Messages: syntax, Miscellaneous H.230-like indication

The feedback message is included in the indication message MiscellaneousIndication:



MiscellaneousIndication	::=SEQUENCE

{

	logicalChannelNumber	LogicalChannelNumber,

	type		CHOICE

	{

		logicalChannelActive	NULL,	-- same as H.230 AIA and VIA

		logicalChannelInactive	NULL,	-- same as H.230 AIM and VIS



		multipointConference	NULL,

		cancelMultipointConference	NULL,



		multipointZeroComm	NULL,	-- same as H,230 MIZ

		cancelMultipointZeroComm	NULL,	-- same as H.230 cancel MIZ



		multipointSecondaryStatus	NULL,	-- same as H.230 MIS

		cancelmultipointSecondaryStatus	NULL,	-- same as H.230 cancel MIS



		videoIndicateReadyToActivate	NULL,	-- same as H.230 VIR



		videoTemporalSpatialTradeOff	INTEGER (0..31),	-- indicates current trade-off

            

		...,

		videoNotDecodedMBs	SEQUENCE,

	      {

	          firstMB	INTEGER (1..8192),

	          numberOfMBs	INTEGER (1..8192),

	          temporalReference	INTEGER (0..255)

	      },	       



	},



	...

}

�AUTONRDEZ � In Section 7.10.2, Miscellaneous Indication

The semantic definition for the new  indication is as follows:

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 II 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.



�

�AUTONRDEZ � In Section 6, Messages: syntax, Capability exchange definitions: Video capabilities

The capability set for H.263 video capabilities is extended by a  new  boolean :



H263VideoCapability	::=SEQUENCE

{

	sqcifMPI	INTEGER (1..32) OPTIONAL,	-- units 1/29.97 Hz

	qcifMPI	INTEGER (1..32) OPTIONAL,	-- units 1/29.97 Hz

	cifMPI		INTEGER (1..32) OPTIONAL,	-- units 1/29.97 Hz

	cif4MPI	INTEGER (1..32) OPTIONAL,	-- units 1/29.97 Hz

	cif16MPI	INTEGER (1..32) OPTIONAL,	-- units 1/29.97 Hz

	maxBitRate	INTEGER (1..192400),	-- units 100 bits/s

	unrestrictedVector	BOOLEAN,

	arithmeticCoding	BOOLEAN,

	advancedPrediction	BOOLEAN,

	pbFrames	BOOLEAN,

	temporalSpatialTradeOffCapability	BOOLEAN,

	hrd-B		INTEGER (0..524287) OPTIONAL,	-- units 128 bits

	BPPmaxKb	INTEGER (0..65535) OPTIONAL,	-- units 1024 bits

	...,

	errorCompensation	BOOLEAN,

}

�AUTONRDEZ � In Section 7.2.2.5, Video capabilities, H263VideoCapabilities

The semantic definition for the new  H263VideoCapability is as follows:

The boolean errorCompensation, when true, indicates the capability to transmit and/or receive feedback  information for error compensation as illustrated in appendix II of H.263. When part of a transmit capability, it indicates the ability of the encoder to process  videoNotDecodedMBs indications and compensate errors. When part of a receive capability, it indicates the ability of the decoder to identify erroneous MBs, treat them as not coded, and  send  appropriate videoNotDecodedMBs indications.



�AUTONRDEZ � In Section  6, Messages: syntax, Request mode definitions: Video modes

Error compensation is added as a new  H.263 video mode. This enables an H.263 decoder to request error compensation from the encoder:



H263VideoMode	::=SEQUENCE

{

	resolution	CHOICE

	{

		sqcif	NULL

		qcif	NULL

		cif		NULL

		cif4	NULL

		cif16	NULL

	},

	bitRate		INTEGER (1..19200)              -- units 100 bits/s

	unrestrictedVector 	BOOLEAN,

	arithmeticCoding	BOOLEAN,

	advancedPrediction	BOOLEAN,

	pbFrames	BOOLEAN,

	...,

	errorCompensation	BOOLEAN

  }









�AUTONRDEZ � In Section 7.6.1.1, Video Mode

The semantic definition for the new H263VideoMode is as follows:

The boolean errorCompensation, when true, indicates that the encoder is capable of  processing videoNotDecodedMBs indications and compensating errors as illustrated in appendix II of H.263.  The encoder is not required to respond to videoNotDecoded indications. In a multipoint control unit (MCU), it may not be practical for the MCU to respond to all indications.
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