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Abstract

This documentation proposes direct prediction mode for predictive (P) picture in field coding mode. This new mode is an extension of the direct prediction mode, which has been considered in JVT standard at the Fairfax meeting.  

The Proposed Scheme

In JVT CD [1], direct mode is allowed in B picture for both field and frame coding modes. Direct mode is efficient in interpolating motion effect between the two anchor pictures. Direct mode MB derives both forward and backward MVs based on the forward MV of its collocated block in the future anchor pictures. Direct mode MB also takes the same reference picture referred to by its collocated MB as the past anchor picture.

Field direct mode, proposed in [2], is based on the same idea as frame direct mode. Direct mode MB in the top field picture uses its collocated MB from the top field of its immediate future anchor picture. Similarly, direct mode MB in the bottom field picture uses its collocated MB from the bottom field of its immediate future anchor picture. Direct mode MB takes the same reference field picture referred to by its collocated MB as the past anchor picture. Details of the scaling process when its collocated MB is coded in a different picture type are given in [2].

Direct mode has recently been proposed as a new coding mode in P picture [3]. Direct mode MB saves bits by not sending any motion information. MV of direct mode MB in P picture is derived based on MV of the collocated position of its previously encoded MB (motion projection). It has been shown [3] that a combination of direct and motion_copy mode provides improvement of either 0.2 dB PSNR gain or 4% bitrate reduction.

The document proposes direct mode to be used in P picture in field coding mode. Similar to [3], forward MV of field direct mode MB is a projection of MV of its collocated MB. With adaptive switch of frame/field coding at picture level, both P picture and its past reference picture can be coded as one P frame picture or two B field pictures. Hence, in terms of frame/field coding modes, there can be four different combinations for a pair of a MB in P and its collocated MB in the past reference. Calculations of the MV in direct mode are slightly different for the four cases.

Case 1: Both the current MB and its collocated are in frame mode

Both the current B and its past reference are in frame structure. This case is the same as in progressive sequence. The forward reference is the frame pointed to by the same ref_idx_fwd number as the one used in the collocated MB. Forward MV of frame direct mode MB,
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, is the same as MV  of its collocated MB. 

Case 2: Both the current MB and its collocated MB are in field mode

Both the current P frame and its past reference are in field structure. MV of direct mode MB in P field is calculated from the forward MV of the collocated MB in the past reference field of the same parity. The forward reference field for the direct mode MB is the field that is marked by the same ref_idx_fwd number as the one used by the forward MV of the collocated MB. The forward field MV, 
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, for the direct mode MB is the forward MV of the collocated MB in field 
[image: image3.wmf]i

 of the past reference frame. 

Case 3:The current MB is field mode and its collocated MB in frame mode

The current P is in field structure while its past reference is in frame structure. Let 
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 be the notations of the vertical indexes of the current MB and its collocated MB respectively. Then, 
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. Field MV of direct mode MB is calculated from the forward MV of the collocated MB in the past reference frame. Since the collocated MB is frame coded, field
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 is derived by dividing the associated frame-based MV by 2 in vertical direction. Forward reference field of direct mode MB is the same parity field in the reference frame that is marked by the same ref_idx_fwd number as the one used by the forward MV of the collocated MB. 

Case 4: The current MB is in frame mode while its collocated MB in fieldmode

The current P is in frame structure while its past reference is in field structure. Let 
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 be the notations of the vertical indexes of the current MB and its collocated MB respectively. Then, 
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. The two fields of the collocated MB in the past reference may be coded in different modes. Since field 1 of the past reference is temporally close to the current B, the collocated MB in field 1 of the past reference provides certain basis for the current MB. Hence, the collocated MB in field 1 of the past reference is used in calculating the MVs and determining the references for direct mode. 
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 of direct mode MB is derived by doubling the field-based MV of the collocated MB in field 1 of the past reference in vertical direction. 
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