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1. Introduction

Currently, the computational time is considered in the JVT community as the yardstick for evaluating and comparing the speed-up of fast block-matching motion estimation. However, the computational time is not a suitable measurement for conducting a fair comparison of various motion estimation algorithms performed in JVT/H.264 framework. Because, it highly depends on not only the hardware platforms but also the software implementations (e.g., code efficiency). In the previous video coding standards (e.g., MPEG-4), the number of search points (per macroblock) has been widely used as the objective measurement for gauging the achieved speed-up in fast motion estimation. Unfortunately, it is invalid to use the search point in the JVT/H.264 encoding framework, because JVT/H.264 involves various block sizes (or modes) and multi-frame-based motion estimation. A new metric, called normalized computational cost (NCC), is suggested here to circumvent the above-mentioned problem by adding a weighting factor and normalization. Our experiments conducted in JVT JM encoders [1][2][3] have shown that the proposed metric is platform independent and suitable for objective computational cost measurement for comparing fast block-matching motion estimation algorithms.       

2. Normalized Computational Cost (NCC)

For each block search, a platform-independent measurement yardstick, called normalized computational cost (NCC) and denoted as C(mode), is proposed as follows.
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where Npts denotes the total number of search points incurred, and W(mode) denotes the weight of the computational cost incurred for this block mode. Nmode is the total number of modes involved (in JM-6.1a encoder, Nmode = 7), and Nref is the total number of reference frames involved.

Since the computation of SAD is directly proportionate with the block size and occupies the majority of computational load in computing the Lagrangian cost functional J(m,(MOTION), the computational costs per search point for a 16(16 block is first defined as one unit cost. Then, the weight W(mode) becomes the ratio of the area of current block mode to that of the 16(16 mode. That is, for a 16(16 mode, the weight is 1, and accordingly, W=1/2 for the 16(8 mode or the 8(16 mode, W=1/4 for the 8(8 mode, W=1/8 for the 8(4 mode and the 4(8 mode, and W=1/16 for the 4(4 mode.

Another great advantage of our proposed normalized computational cost is that the computed results can be directly compared with the existing, which is already expressed in terms of search points per macroblock search.

3. Conclusion

In conclusion, our proposed normalized computational cost (NCC) has the following key merits: 1) hardware platform independent, 2) software code efficiency independent, and 3) search point equivalent. Hence, we recommend the NCC to be used for measuring the speed-up performance of fast motion estimation in the JVT/H.264 platform.
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