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1. Introduction

There are some problems in the current TM syntax of compatibility/spatial scalability such as
a dummy motion vector in the spatial only prediction mode. A modified syntax has been made to
correct the syntax. Computer simulation was carried out to investigate the effectiveness of this
syntax modification.

2. Problems in the current compatibility/spatial scalability syntax

There are the following two problems in the current compatibility/spatial scalability syntax.
(1) Dummy motion vector in spatial only prediction

No motion vector is used in the spatial only prediction. Nevertheless, dummy motion vectors
are coded in some combinations of prediction weights as pointed out in MPEG93/326 and
MPEG93/365. 1) Dummy motion vectors have to be coded in a full spatial compatible
macroblock in B-pictures because a full spatial compatible macroblock type does not exist in B-
pictures. 2) Dummy motion vectors have to be coded when the picture structure is frame,
temporal prediction is field based, and spatial prediction is used in one field.
(2) Wasted prediction_weight_code

Prediction weight is not used in a full spatial prediction macroblock. But in the current syntax,
the prediction_weight_code is coded in all compatible macroblocks except in I-pictures.

3. Syntax modification

A new syntax for compatibility/spatial scalability is proposed to overcome the problems
mentioned in section 2. This syntax is shown in Annex 1.

1) A new macroblock type is added for full spatial compatible macroblock in the B-picture,
As a result of this modification, the combination of the prediction weights for full spatial




prediction (i. e. wi=1 for the field structure and wl=1, w2=1 for the frame structure) become
unnecessary. Therefore, this combination is prohibited to be used.

2) A new flag "single_field_spatial_prediction" is added in the prediction weight table to show
a spatial only prediction for one field in the frame structure. If this flag is 1, then a new
frame_motion_type "single field-based prediction” is used instead of field-based prediction.
Single field-based prediction means that temporal prediction is field based and spatial prediction
is used in one field. The motion_vector_count in single field-based prediction is 1. Therefore,
the dummy motion vector for the spatial only predicted field is not coded.

3) The macroblock layer is modified not to code the dummy prediction_weight_code in a full
spatial prediction macroblock. The condition for coding the prediction_weight_code is modified
not to code the prediction_weight_code for a full spatial compatible macroblock type.

4. Simulation .
Computer simulations were carried out tp investigate the effectiveness of the above-mentionew -
syntax modification. The conditions for the simulations were as follows.

Coding strategy
Baselayer: MPEGI
Upper layer: TM2 base, Frame structure Frame/Field adaptive prediction

Coding rate
Base layer : 1.15 Mbps, Total : 4.0 Mbps
Sequence : Football (new), Flower garden 2 seconds

Motion vector search area
Baselayer %15 pels/frame (FB), 17.5 pels/frame (FG)
Upper layer 130 pels/frame (FB) 15 pels/frame (FG)

Prediction weight (w1, w2) |
Spatial only : (1,0), 0,1) -
Spatio-temporal weighting 1 : (1,0), O,1), (1,1), (0.5,0.5)

(default table in TMS Appendix G)

A full spatial compatible macroblock was used instead of (1,1) after syntax modification
Spatio-temporal weighting 2 : (1,0), (0.75,0.25), (0.75,0.5), (0.5,0.5)

(default table in TM5 Chapter 9) '

The SNR values and the percentages of the prediction weight selection are shown in Table 1
and 2, respectively.



The SNR values of the football sequence were improved about 0.4-0.5 dB in spatial only and
spatio-temporal weighting 1 by the syntax modification. This was because the combination of
the prediction weight =(1,0) and the field-based prediction, in which a dummy motion vector was
needed before the syntax modification, was selected very often. ,

In spatio-temporal weighting 2, the improvement of the SNR value was 0.25 dB for the
football sequence, which was smaller than those of spatial only and spatio-temporal weighting 1.
This was because the percentage of the prediction weight =(1,0) was smaller than those of spatial
only and spatio-temporal weighting 1.

The SNR improvement of spatio-temporal weighting 2 from spatial only was only 0.09 dB
after syntax modification, while that before syntax modification was 0.38 dB. This was because
more dummy motion vectors were coded in spatial only prediction than spatip-temporal
weighting before syntax modification.

The results of the simulations are summarized that:

1) The syntax modification was effective especially in sequences with a high percentage of
compatible mode and field-based prediction such as the football sequence.

2) The SNR difference between spatio-temporal weighting and spatial only became smaller
after the syntax modification because the increase of motion vector information in spatio-
temporal weighting was not taken into account in the old syntax.

5. Conclusion

Problems of the current compatibility/spatial scalability syntax were sorted out and pointed
out. A syntax modification to overcome these problems was investigated. Computer simulations
were carried out to investigate the effectiveness of this modification. The simulation results
showed the effectiveness of such a modification.

We propose that this kind of modification should be introduced in the current
compatibility/spatial scalability syntax.
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