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Proposal


We propose that a new picture type, P-pictures in enhancement layers or EF-pictures, is included in H.263++ to provide a simple and efficient means for increasing the frame rate of enhancement layers.


The problem and the solution


Currently, the only way to increase the frame rate in an enhancement layer is to use B-pictures.


This has a number of disadvantages:


A delay is introduced because of out-of-order processing of pictures


Extra memory is needed for one or more frame storages


The implementation is rather complex


B-pictures cannot be used as reference for higher layers, which means that the bits spent on B-pictures are wasted for producing additional higher quality layers.


There is a simple solution to all of the above problems, which was unfortunately overseen when creating H.263+. That is to add the possibility of P-pictures in enhancement layers. Since an ordinary P-picture does not have a layer number, we prefer to call the new picture type EF (Enhancement Forward) picture. 


Implementation of EF-pictures


An EF-picture has only forward prediction in contrast to an EP-picture that has both forward and upward prediction. All options that can be used for P-pictures can be used for EF-pictures.�However, since an EF-picture needs an ELNUM field, we suggest that it is signaled as a new picture type using, for example, Picture Type Code “110”.


Normally, an EF-picture would only need an ELNUM field, but it may also be useful to have an RLNUM field. For example, one could construct EF-pictures that are in a separate layer and thus disposable.


�



An example 


The following example shows the implementation of three layers (QCIF,15Hz), (QCIF,30Hz), (CIF,30Hz) using B-pictures and EF-picture respectively. The advantages of the EF-picture approach is


Simple implementation


No extra delay because of out-of-order processing


No extra frame store is needed


The EF-picture is used as reference for Enhancement Layer 2.
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Figure � SEQ Figure \* ARABIC �1�. Three layers with increasing frame rate using B-pictures
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Figure � SEQ Figure \* ARABIC �2�. Three layers with increasing frame rate using EF-pictures
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