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Summary

The following test model description was adopted during the closing plenary of the E-meeting of Q.15 on July 23 1998 and modified during the Seoul meeting on November, 06 1998.  It is to be read in conjunction with Q15-F-45 (Common conditions for mobile tests)  and Q15-F-16 (Mux Simulator Software).  This document covers uni-directional communication, and does not cover any of the various feedback-channel based mechanisms.  Error resilience is achieved mainly by a sufficient high amount of Intra-Macroblocks.  High coding efficiency is gained by using of several of the coding-efficieny-oriented optional modes.

Error Resilience for mobile

When transmitting video over H.324M mobile channels, special encoding techniques should be used to achieve reasonable error robustness, since H.324M does not provide error free transmission on the system level.

It is accepted knowledge that feedback mechanisms do improve reproduced picture quality in error prone environments, and should therefore be used when available.  This specification, however, does not cover any feedback based mechanisms, mainly due to the complexity of the involved system issues and the resulting difficulty of simulations.  Once simulation environments that allow the employment of feedback mechanisms become available, a new version of this document will be updated accordingly.

Packetization

Any AL3-SDU contains no more than one GOB.  A GOB synchronization marker should be inserted at the beginning of every GOB, allowing independent decoding of this GOB even if the previous GOB is lost/corrupted.  For lower bit-rates, reasonable AL3-SDU sizes can be achieved without splitting GOBs over more than one AL3-SDU.

At the (simulated) receiver, all incoming AL3-SDUs which are deemed to be error-free (thus are not known to have a incorrect length, or CRC errors) are passed on to the video decoder; all other SDUs are discarded.  Note, that this leads sometimes to the discarding of useful data, for example if only individual bit-errors are present in one AL3-SDU.  This specification is likely to be changed in the future to allow for the decoding of as many coded bits as possible. 

Forced intra updating

Similar to what is described in section 4.4 of H.263 Version 2, forced INTRA coding should be used.  In the case of mobile, the INTRA coding frequency depends on the probability that a macroblock is lost, p. Each macroblock is encoded in INTRA mode at a frequency FI = 1/p when coefficients are transmitted for a given macroblock in P-pictures.  As a general rule, a worse case scenario of p= 20% is assumed, which would correspond to FI = 5.  The initial update pattern is pseudo-random, as described in [
].  Note that the value of FI   could be tuned to the various error patterns to achieve better performance.  This is not encouraged because it does not reflect system behavior, since there is no end-to-end signalling of data losses within a H.324/M system. 
Error concealment

The TCON model described in Section 12 of the Test Model should be used.

General coding options

The encoder should operate in the high complexity mode, as described in the test model document.  This includes the optional modes I, F, J, S, and T.
Future enhancements / Outlook

This section provides a sketch-up of techniques, which are in the process of evaluation:

Use of feedback mechanisms

Both Appendix I and Annex N of H.263 can use feedback mechanisms to improve error resilience.  

Also, the frequency of the forced INTRA updating can be set adaptively. Since whole AL3-SDUs, usually containing whole coded GOBs, are to be discarded, the probability p can be easily identified by observing the number of known-as-lost GOBs.  The last five received pictures (corresponding to 45 GOBs for QCIF picture size) should be used to calculate p.  A time based heuristic might be used in the future to identify whole lost pictures.   This assumes that a simple feedback mechanism similar to the receiver report of RTP.

As already mentioned above, these techniques are not yet included in this specification due to technical complexity of their simulation.

RD based mode decision for error resilience

If the coder has knowledge about the error concealment techniques of the decoder, then an RD-based mode decision process can be used to decide which MBs should be INTRA-coded.  An incorporation of such techniques into the test model would be easy, but the applicability for real-world-systems is as today limited because neither error concealment techniques nor signaling mechanisms for those techniques are defined in the H.324M framework.  Q15-E-38 and the corresponding attachment describe the mentioned technique in detail.
Enhanced error concealment techniques

There are methods known which are claimed to perform better than TCON.

Partial decoding of GOBs, use of Slices

Even a known as corrupt AL3-SDU might still contain useful information.  Since H.263+ is using non-reversible VLCs and – even if syntactical re-synchronization could be achieved – semantically re-synchronization is impossible given the various prediction mechanisms within a picture, only the error-free start of a GOB could be decoded, leading into a picture whose spatial left side is of higher quality than its spatial right side.  Scan-order slices might help here.







[�]G. Côté and S. Wenger.  "Effects of Standard-Compliant Macroblock Intra Refresh on Rate-Distortion Performance", ITU-T Study Group 16, Video Experts Group, Document Q15-E-37, Whistler, July 1998.
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