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Summary

In this document we discuss the need for normative Error Concealment.  We have shown earlier, that, in lossy networks, it is beneficial to use a RD-optimization mechanism that takes lost data into account [Q15-G-17].  When the encoder is aware of the Error Concealment (EC) scheme used at the decoder, it can exploit this knowledge to optimize the encoding mode decisions.  Such knowledge can be established, for example, during the capability exchange.  There is, however, a need to normatively define the EC algorithm, and this cannot be done outside of H.263, as video coding matters must be discussed.  Otherwise, what would be the semantics of an information like 'please use TCON', negotiated during cap exchange?  It would also be beneficial to be able to announce the used EC mechanism on a picture-to-picture basis, especially if there are more than one EC schemes.  This functionality can be easily integrated in Annex L of H.263.

Introduction

Error concealment is a well-known technique to improve reproduced picture quality in cases which parts of the coded picture are not available at the decoder for reconstruction.  Typically seen as a post-processing mechanism, it was never included in the normative language of H.263.  However, many test model editions contained the description of a very simple error concealment technique known as TCON.

In our documents [Q15-I-{18,19,20,21}] we propose to add normative language to H.263++ to specify several error concealment techniques, and a signaling mechanism by which an encoder can announce that it would recommend the use of that particular error concealment scheme in the decoder.  This document discusses why such mechanisms are beneficial.

Situation at the decoder in error prone conditions

Regardless of whether the decoder itself or the transport hierarchy is responsible for error detection, the presence of errors typically results in the discarding of many bits, often corresponding to the loss of several coded macroblocks.  Either the video decoder itself discards all data between a known-as-erroneous position in the bitstream and a sync-point, or the transport stack conveys less information than sent due to packet loss.  Mechanisms similar to  those described in proposed Annex V can somewhat lessen the problem, but not solve it completely.  The most straightforward reaction to this problem would be to display zero-data, for example black macroblocks.

Error Concealment Strategies

The typical decoder reaction to missing macroblocks is to re-display the same spatial macroblocks of the previously reconstructed picture. This is, of course, already a trivial error concealment strategy.  It offers reasonable performance for data which consists mostly of predicted information.  This error concealment strategy will later be called the NONE-strategy.

Better results can be achieved by employing some known data of the spatially neighboring macroblocks.  The most straightforward of these mechanisms is known in Q.15 as TCON.  Here, the motion vector of the macroblock spatially above the lost macroblock is employed to motion-compensate the temporally last reconstructed macroblock at the same spatial position.

In INTRA frames, or when it is known that a very large amount of INTRA macroblocks are coded, neither TCON nor NONE lead to very good results.  INTRA pictures are often coded at connection establishment (when there is no earlier picture to predict from), or after scene cuts, when non-predictive coding is 'cheaper' in terms of bits than predictive coding.  INTRA pictures are also significantly larger than most P-pictures and are therefore more likely to be damaged by network errors.  Therefore, an INTRA concealment strategy is also very beneficial.

Loss-aware RD-optimization and Error Concealment

We have shown earlier, in an informative way, that it is beneficial to know about the use of the TCON error concealment scheme at the decoder.  More results for all three error concealment strategies mentioned above (NONE< TCON, INTRA), are presented in [Q15-I-{18,19,20}].  These documents contain both the exact definition of the EC strategy, and justification data and argumentation for their inclusion into a normative EC addition to H.263.

As mentioned above, such knowledge has to be established by means outside of H.263, e. g. by H.245, during capability exchange.  It is, however, necessary to define the EC schemes in H.263, so that they can be referenced by H.245.  Language for inclusion into H.245 will be prepared in due time.  We currently do not feel the need for the support of other cap-exchange mechanisms, such as H.242/H.230 due to the characteristics of the networks these strandards are typically used on.

Picture-exact announcement of employed EC-scheme

In addition to the established knowledge of available EC schemes, it is helpful if picture-exact information about the used EC scheme is available at the decoder.  An encoder might, for example, want to assume INTRA EC for I-frames, but TCON for P-frames, and does not want to use INTRA EC for P-frames and TCON for I-frames for complexity reasons.  Rather than statically binding EC scheme to the picture type, we propose to add a very simple signaling mechanism for this information by means of Annex L.

Where to add normative EC?

If the group decides to add normative EC to H.263, we propose to add the whole functionality into Annex L.  We propose this for the following reasons:

· Annex L collects all functionality that, without changing the bitstream, can influence positively the picture quality.  EC belongs into this category.

· The signaling mechanism should be in Annex L anyway

· We CAN now change Annex L.  

· We don't waste 'numbering space' for a new Annex

A modified version of Annex L with change bars can be found in Q15-I-22.

File:q15i17.doc
Page: 2
Date Printed: 10/11/99

