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Summary


It is possible to increase the functionality of Annex O (Temporal, SNR, and Spatial Scalability Mode) with no change to the H.263+ syntax. The modification is to allow subsets of spatial scalability by interpolation in one dimension only. This allows finer granularity in the creation of enhancement layers, and also permits more efficient implementations of scalability. The method by which this can be achieved is described herein.





Introduction


Currently, Annex O of H.263+ specifies that a particular base layer frame can be enhanced by either an SNR enhancement frame (same dimensions, same pixel aspect ratio) or a spatial enhancement frame (2X the size in both dimensions, same pixel aspect ratio).  As it turns out there is nothing in the syntax that prevents the use of an intermediate enhancement layer, one that is twice the size in one dimension and also twice the pixel aspect ratio. Consider the following example.





Example:


Say we have a base layer of video with picture size 176x144 pixels (QCIF) and, for sake of simplicity let’s assume that the pixel aspect ratio is indicated to be 1:1. An enhancement layer can be created exactly as for SNR or spatial enhancement, except we would now allow the enhancement layer picture size to be 2X in neither, one or both directions. So for this example, we assume that there is spatial enhancement in the horizontal direction only. In that case the enhancement layer would have ELNUM = 1, RLNUM = 0, a picture size of 352x144 (indicated by custom picture format), and a pixel aspect ratio of 1:2 (needs to be stretched vertically by 2 before display).





Note that another 1-D spatial enhancement layer can be added, with interpolation in the vertical direction this time. The result is that we can get two layers of spatial enhancement between, say, QCIF and CIF video, rather than only one layer as currently defined.





The only item remaining to be defined are the 1-D interpolation filters. They are defined next.





1-D Interpolation Filters


To define the 1-D filters, we first recast the 2-D interpolation filtering operation into the equivalent multirate operation. The picture is first up-sampled by two in both directions. Put another way, zero-valued pixels are inserted between every pixel horizontally, and then zero-valued pixels are subsequently inserted between every pixel vertically. The up-sampled frame is then filtered with the 2-D filter defined as


� EMBED Equation.3
