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Summary


In this document, we propose a new predictive coding method of motion vectors which is to be used in conjuction with the data partioning syntax (Document Q15-C-36) and reversible variable length codes (RVLCs) in the error resilient mode of H.263L (Document Q15-C-36). The motivation for this change is to facilitate backward decoding of the motion vectors (MVs) using the sequence of motion vector differences (MVDs) and the last absolute MV in the packet (which are all coded with RVLC and backward decodable) according to the syntax in Document Q15-C-36. Also, by exploiting dependencies between blocks in a MB with 4 MVs, coding efficiency can be improved using the new method, compared to the method used in the MPEG-4 error resilient mode.





New predictive coding method for motion vectors


Figure 1 shows the spatial relationship between the macro-block (MB) (or block, depending on the number of MVs used for the MB) for which the motion vector is currently to be coded and the MB (or block) from which the predictor is drawn.


In H.263, H.263+ and the default (non-error resilient) mode of MPEG-4, motion vectors are predictivly coded, and the prediciton of the current motion vector being the median value of 3 motion vectors of surronding locations (Figure 1(a)). Because in the proposed error resilient mode of H.263L, packets are fomed in a way that the number of MBs coded in each packet is variable, using the same predictive coding method (which involves motion vectors on different rows of the frame) in the proposed error resilent mode (Document Q15-C-36) of H.263L may introduce undesirable long-term dependency between packets. To remedy this problem, we propose to use a new motion vector prediction method (described below) in H.263L. The new method, shown in Figure 1(c),  is similar in some way to the method used in the MPEG-4 VM 7.0 error resilient mode (Figure1(b)) (i.e. each packet is predictively coded independently, predictor is drawn from a MB or block on the same row of MB or block to be coded), but with major differences in the way prediction is performed when MBs with 4 MVs are used. In the MPEG-4 method, for a MB with 4 motion vectors for each of the four blocks, the two upper blocks are coded independently of the two lower blocks. In the proposed method, a single prediction thread is formed for the MVs in the whole packet, and dependencies between the MVs belonging to different blocks in a single MB are utilized to achieve better coding efficiency.


There are two advantages of the new method comparing to the MPEG-4 prediction scheme:


In the MPEG-4 method depicted in Figure 1(b), information on the MVs of the two lower 8x8 blocks in a MB with 4 MVs will be lost at the first MB with 1 MV, and therefore, it becomes impossible for the decoder to do backward decoding of the MV sequence starting from the last absolute MV  transmitted in the packet and the MVD sequence which is itself backward decodable. In the proposed method shown in Figure 1(c), because MVs in a packet are coded in a single 1-dimensional prediction thread, this problem is solved. In the forward direction, we have


MVi = MVi-1 + MVDi=MVi-1 + (MVi- MVi-1),


(MVi and MVDi are the ith absolute MV and MVD in the packet (in the forward direction) respectively) 


In the backward direction


MVi-1 = MVi – MVDi =MVi - (MVi- MVi-1).


Thus the decoder can independently decode two sequences of MVs from the beginning of the motion data of the packet and from the end of the motion data in a packet for better error detection and concealment.


Note: The backward decoding of the MV from the MVD sequence and the last absolute MV can only be carried out from the last MV till the first (in the backward direction) Intra MB or the first Inter MB that is not coded (i.e. corresponding COD=1).





In the MPEG-4 prediction method, when the first MB in a new packet or at the beginning of a row is coded with 4 MVs, two of the four MVs (corresponding to the lower left and upper left blocks in the MB) have to be coded absolutely.  In the new method, only one of the four MVs (corresponding to the upper left block) needs to be coded absolutely, the other three MVs can be coded predictively, which provides an improvement to coding efficiency.
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Figure 1(c)  Proposed motion vector prediction method.


(In the above figures, arrows designates motion vector prediction directions,  MB (macro block) designates a 16x16 block in the frame, MV, PMV  and MVD designates motion vector, predicted motion vector and motion vector difference respectively. )





Figure 1(a) H.263, H.263+ and default MPEG-4 motion prediction method.
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Figure 1(b)  MPEG-4 (VM 7.0) error resilient mode motion vector prediction.





Predicted Motion Vector


PMV=Median (MV1, MV2, MV3)





Motion Vector Difference


MVD=MV-PMV
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