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Abstract: Most of the existing fast block matching algorithms like three-step search (TSS) and four-step search (4SS) are optimized only for smaller search window. Their MSE performance will be degraded when the window size is getting larger, which is unreasonable that a poorer performance is obtained when more efforts are done. To tackle this problem, a new quadrant based four-step search (QB4SS) algorithm is developed in this paper. This algorithm refines the searching steps of the 4SS so as to adjust the searching pattern to suit for different local characteristics of the block.   Experimental results show that the proposed algorithm achieves much better MSE performance than other search methods when the search range is set to ± 15.  
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Introduction
Motion Compensation is one of the efficient interframe coding techniques for its ability to reduce the high redundancy between successive frames of an image sequence.  Motion compensation consists of two main processes: motion estimation and prediction error coding.  Motion estimation is to obtain the movement between successive frames and the resulting motion information is then exploited in interframe predictive coding.  Both the motion information and the prediction error are requested to transmit to the receiver for image reconstruction.  The better and higher speed of the motion estimation process is, the more efficient the encoding process is.
In the last two decades, various motion estimation techniques have been proposed.  Among them, the most popular method so far has been the block matching motion estimation technique. This approach is used in various coding standards like MPEG [1].  The block matching (BM) method is to find out a candidate block, within a search window in the reference frame, that is most similar to the test block in the current frame.  The full search method tests all locations in the search window and produces the optimal results.  If the performance in terms of prediction error is only the criterion for BMA, the full search method is optimal.   However, its large computational requirement makes it difficult to be realized in hardware or software.  Therefore, investigation of fast search algorithms has been the focus of research in the last decade [2-10]. However, most of these fast search algorithms like the three-step search (TSS) do not encounter the local characteristic of the test block, and only a regular search pattern is applied for all kinds of motion.  Moreover, they pre-assume the motion of the scene is mainly center-biased in [6].  Actually, most of the motions in real life may not be center-biased.  On the other hand, the search pattern of such algorithms is optimized for small search window only. Their MSE performance will be degraded when the search window becomes larger. In this paper, a quadrant based four-step search (QB4S) algorithm is proposed for block matching motion estimation.  The QB4S uses different search patterns for blocks with different characteristics.  For each testing block, the motion type is first determined and the corresponding search pattern is applied. With this arrangement, the probability of trapped by local minima will be reduced.

 In the rest of the paper, section 2 describes the concept of the proposed fast algorithm and the details of the quadrant based four-step search (QB4SS) algorithm are discussed in section 3. Computer simulations are used to evaluate the performance of the new algorithm and the results are presented in section 4. Finally, some concluding remarks are given in section 5.
 Concept of the Quadrant Based Four-Step Search Algorithm

In general, most of the fast search algorithms [2-10] are based on two very important assumptions. The first assumption is that MAD will increase
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