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Introduction

This document describes an experiment to compare the performance of full MPEG1
compatible coding and simulcast using TM1 in the pure field based coding mode. It is
important to note that the methods given here to obtain compatibility, can very well be
extended to scalability (compatibility can be seen as a special case of scalability), multi-
resolution and hierarchical coding. Another important aspect of the methods described is the
strong error resilience, due to the nature of hierarchical coding.

The compatible coding scheme is two-layered using a structure which is depicted in figure 1,
see also Appendix G of TM1. The lower loop encoder is an MPEG1 encoder processing SIF
resolution images at a bit rate of 1.5 Mbits/s. The upper loop encoder is an TM1 pure field
based codec (for more information see AVC-285, MPEGY2/...) processing CCIR 601 fields at
the remaining bit rate of 2.5 Mbits/s. An additional prediction is generated for the TM1
encoder by upsampling the difference signal of the MPEG1 encoder to the appropriate
resolution by using a [1/2, 1, 1/2] filter.

The simulcast method codes the CCIR 601 fields with 2.5 Mbits/s in the TM1 pure field based
mode.
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Figure 1: Encoder structure

Encoder

The encoder is a pure field based codec as described in AVC-285 with the following addition:

» The error signal of all odd macroblocks can be predicted by the upsampled error signal of
the MPEG1 encoder.

This encoder allows for a large flexibility in resolutions and bit rates. The encoder structure
can also be extended to three or more levels of hierarchy or resolutions, see figure 3. While
the decoder structure remains relatively simple and only a single decoder prediction loop is
necessary to decode the full resolution. In figure 2 the decoder for a two level hierarchy is
depicted.
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Figure 2: Decoder structure



Results

Simulation results will be shown from D1 tape. Statistical data is available for Table Tennis
(table 1) and Flower Garden (table 2). All simulations are performed at 4 Mbits/s. The tables
la and 2a list the results for the compatible/hierarchical structure where 1.5 Mbits/s is used for
the lower resolution, here MPEG1, the remaining 2.5 Mbits/s is used to the higher resolution.
The tables 1b and 2b list the results for the simulcast situation, again 1.5 Mbits/s is used for
the lower resolution and 2.5 Mbits/s is used for the higher resolution (only the later one is
given).

Important is to note that in the hierarchical/compatible coding for Intra pictures about 100%
of the lower layer prediction is used for the higher layer, for Predicted pictures this is around
50%-60%, and for Interpolated pictures about 20%.

This results for this particular simulation to a gain of about 0.5 to 0.7 dB in SNR.

Conclusion

A gain in picture quality by using this hierarchical structure is found, which favours
hierarchical/compatible coding over simulcast. Apart from a gain in picture quality and full
compatibility also the aspects of scalability and strong error resilience make this structure
important for the work of VADIS and the standardisation bodies.
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