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Abstract

This documentation provides the definition of the collocated blocks, and the associated reference frames and MVs for direct mode MB in B for AFF [3]. 

Summary

In JVT CD [1], a MB of 16x16 can be further divided into one of 7 block patterns, that is, 16x16, 16x8, 8x16, 8x8, 8x4, 4x8 and 4x4. If coded in inter mode (forward), JVT CD allows each 16x16, 16x8, 8x16, 8x8, 8x4, 4x8 and 4x4 MC block have its own MV, and each 16x16, 16x8, 8x16 and 8x8 MC block have its own reference frame. Hence, for CD, a MB can have up to 16 MVs and up to 4 reference frames.

Direct mode MB in B uses bi-directional prediction. Forward and backward MVs of a direct mode MB are derived from the forward MVs of its collocated MB in the future reference of I/P. Forward reference frames are the reference frames pointed by the MVs of its collocated MB. In the current JVT CD, a direct mode MB in B, as its collocated MB, can have up to 16 MVs and up to 4 reference frames. With adaptive switch of frame/field coding at picture level [3], a B frame and its future reference frame can be coded in either frame structure or field structure. Hence, in terms of frame/field coding modes, there can be four different combinations for a pair of a MB in B and its collocated MB in the future reference frame of I/P. 

JVT WD [2] provides the detailed definitions of the collocated MB and the associated forward reference frame and MV for direct mode MB in B. But, JVT WD allows only one forward reference frame per MB, which is different from the current JVT CD. Those definitions therefore need to be modified accordingly. Since JVT CD allows each 16x16, 16x8, 8x16 and 8x8 MC block have its own reference frame, the concept of “collocated” can be moved down to the block level as well, that is, collocated blocks. 
When a B and its future reference frame of I/P are in the same coding mode (frame or field), the collocated blocks of a direct mode MB in B are defined as the blocks in the same geometrical locations in the future reference I/P. When a B and its future reference frame of I/P are in different coding structure, the collocated blocks of a direct mode MB in B are defined as follows:

1. When the current B in field coding and the future reference P in frame coding (Fig. 1): Let 
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 be the vertical indexes of the blocks in the current MB and in its collocated MB respectively. Then, 
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.  The blocks in the current MB and its collocated MB have the same horizontal indexes. The forward reference field is the same-parity field of the reference frame pointed by the MV of collocated block.  

2. When the current B in frame coding and the future reference P in field coding (Fig. 2): Let 
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 be the vertical indexes of the blocks in the current MB and in its collocated MB respectively. Then, 
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. The blocks in the current MB and its collocated MB have the same horizontal indexes. Note that like JVT WD, the collocated blocks are from field 1 of the future reference frame of I/P. The forward reference frame is the frame with one of its fields pointed by the MV of the collocated block. 

With the above definitions of collocated blocks for direct mode MB, the forward and backward MVs of  the blocks of a direct mode MB can be calculated based upon the same rules in JVT WD [2]. 

The above have been implemented in JVT test mode SW - jm2.1. 
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Fig. 1. Current B picture is field coded while future P picture is frame coded.
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Fig. 2. Current B picture is frame coded while future P picture is field coded.
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