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At Santa Barbara meeting, we proposed a dynamic search range decision algorithm to reduce the computational cost of motion estimation, and there was consensus to merge the algorithm into TML9 fast motion estimation. We slightly modify the algorithm and implement the algorithm as pre-processing before doing motion estimation at macro-block level to reduce encoder complexity. It is well-known that motion vector of a block is highly correlated to it neighboring blocks. The dynamic search range decision algorithm introduced in Reference [2] always takes square shape since motion vector direction was not accounted. This contribution proposes an approach to determine dynamic search range separately in vertical and horizontal directions.

1. New Dynamic Search Range Decision

Let assume that E is a macro-block, and A, B, C are its neighboring 4(4 blocks, as shown in Fig. 1. Also, assume that motion vectors of A, B, and C are (MV_A_x, MV_A_y), (MV_B_x, MV_B_y), and (MV_C_x, MV_C_y), and input search range is input_search_range. The first step of the new algorithm is to estimate the local maximum vector of E. It is
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In Eq. (1), if a neighboring block is outside of image, the motion vector is replaced by input_search_range. The local maximum range that is used for motion search range works well to determine motion vector of E in the stationary region. However, when E is non-stationary moving area, we may have serious motion vector error. The motion vector error can be more serious when all vector components of A, B, and C are ‘0’. For avoiding the problem, local search range is modified as
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where k_x and k_y are determined as
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The result obtained from Eq. (2) may be outside of input search range, and therefore we define new search range to reduce motion vector search points. It is
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Fig 1. Example of block position


2. Experimental Results

The proposed dynamic search range decision algorithm has been tested with several sequences, resolutions, frame rates, and bit rates. In order to evaluate MV encoding saving, the following criterion is defined;
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Also, the test condition is

MV Resolution: 1/4 pel

Number Reference Frames: 1
Slice Mode: not used

Symbol Mode: UVLC

Input Search Range: 32

RD Optimization: used

Loop Filter: used
Plat-form used:

Pentium III-500 MHz

256 MB RAM

Detailed performance comparison is in JVT-B022.xls. The results show that MV encoding time is dramatically reduced (about 50%) without significant loss in visual quality.
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