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Introduction.


The content of this document has previously been distributed by E-mail.  The issue is the order of deblocking filter.  Corner pixels of 8x8 blocks are affected by blockedge filtering across a horizontal as well as a vertical edge.  Due to rounding effects and because the filter is inside the prediction loop, the order of this filtering must be standardized.


From a performance point of view, it does not make any difference which filtering is performed first.  The goal should therefore be to specify the filter order to simplify implementation.


In the document from Atlanta it was specified that ‘Filtering along horizontal edges shall be performed before filtering along vertical edges’.  This should be simple to implement both on macroblock basis and on picture basis.


Kevin O’Connell commented that a slightly different ordering would simplify macroblock based filtering.  His version is now reflected in Annex J.  However, in my opinion the present specification does not simplify macroblock based filtering and it adds a considerable burden to picture based filtering.  I therefore propose to have it changed.


The definition of filtering order as defined in Atlanta.


Let me try to illustrate how macroblock based filtering could be made with the Atlanta definition.  Below is a figure showing the luminance pixels of a macroblock.
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x	is a pixel within the ‘current’ macroblock.


o	is an edge pixel belonging to a macroblocck above or to the left.


x1/o1	Edge pixel modified by deblocking filter with respect to a horizontal block edge.


x2/o2	Edge pixel modified by deblocking filter with respect to a vertical block edge.


x12/o12	Edge pixel modified by deblocking filter first with respect to a horizontal block edge followed by deblocking filter with respect to a vertical block edge.


Note1: To keep the order of filtering specified in the text, we cannot do filtering with respect to the vertical edges of the bottom line in the macroblock.  This has to wait until we filter the macroblock below, so that filtering with respect to the horizontal edge can be done first.


Note2: For the macroblocks near picture boundaries, filtering must be modified accordingly.


Frame based filtering is straight forward in this case: we can perform filtering along all horizontal edges first followed by filtering along all vertical edges.


Filter ordering defined in draft6 (Kevin’s definition).


Again first the macroblock based version:
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Note: For the macroblocks near picture boundaries, filtering must be modified accordingly.


To me the complexity of this filtering seems very similar to the one above (based on the Atlanta wording of Annex J).  However in this case frame based filtering cannot be made by a straight ‘horizontal’ followed by ‘vertical’ filtering.  This seems to add considerably to complexity.


Proposal.


Replace the paragraph at the end of Annex J with:


‘Due to rounding effects, the order of edges where filtering is performed must be specified.  If a pixel value is influenced by edge filtering both across a horizontal and a vertical edge (a corner pixel in a 8x8 block), filtering across the horizontal block edge (when performed) is performed first, and the filtered output of that process is used as input data for the filtering across the vertical block edge (when performed).  Edge filtering may be performed on macroblock basis or on complete pictures as long as this rule is fulfilled.  Note that some of these block edge filtering operations may not be performed since filtering is not performed along the block edges which border a frame, which border a slice (see Annex K) or in the Independent Segment Decoding mode which border the top of a GOB having a non-empty GOB header.’
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