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1. introduction

To reduce the memory requirement in fast motion estimation proposed by JVT-G016 [1] and simplify the decision making process, we propose to modify our fast motion estimation algorithm.

In JVT-G016 [1], we added the initial search point predictions and early-termination into the fast integer motion estimation UMHexagonS proposed in JVT-F017 [2]. 

In JVT-G016, four predictions were used in the initial search point prediction, and four predictions were also used in the early termination. Those four predictions include (1)median prediction, (2)uplayer prediction, (3)corresponding-block prediction and (4)neighboring ref-frame prediction. In JVT-H026 [3], we have removed the third prediction, the corresponding-block prediction, from the early termination. 

Now we consider to remove the third prediction in initial search point prediction, because we find that in all the initial search point predictions the corresponding-block prediction consumes the most of our accessorial memory. The accessorial memory in our fast motion estimation is used to store predictions both in the initial search point prediction and the early termination. Suppose CIF format and five reference frames are used, the 
(a) the median prediction will consume 22*4*2*3=528 bytes for initial search point prediction (which can be omitted because it is also used in motion vector coding) and 22*(4+4+2+2+2+1+1)*2=704 bytes for early termination; 
(b) the uplayer prediction will consume (8+8+4+2+2+1)*2*6=300 bytes for initial search point prediction and (8+8+4+2+2+1)*6=150 bytes for early termination;

(c) the corresponding-block prediction will consume 396*(16+8+8+4+2+2+1)*2=32472 bytes for initial search point prediction and no memory for early termination according to JVT-H026;

(d) the neighboring ref-frame prediction will consume (16+8+8+4+2+2+1)*2*5=410 bytes for initial search point prediction and (16+8+8+4+2+2+1)*5=205 bytes for early termination. 
So the corresponding-block prediction takes about 93.4% of total memory. If we remove it and can still keep the performance of JVT-G016, then we can reduce the memory from about 34 k bytes to less than 2 k bytes. 

Another modification is, the early-termination was operated four times in JVT-G016 shown in figure 1, it requires many condition decisions. Although the each early termination requires 2 to 5 decisions after the simplification of JVT-H026, it is still a burden in decision-making. From Fig. 1, the first early-termination is operated after all four predictions in the initial search point prediction, the second early-termination is operated after unsymmetrical-cross search, the third early-termination is operated after uneven multi-hexagon-grid search, the last early-termination is operated after big-hexagon search.
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Fig.1 flowchart of algorithm JVT-H026 [3]

Therefore, we propose the simplifications here:
1. In the initial search point prediction, remove the corresponding-block prediction. 
2. In the early termination operations, remove the “early termination” checking boxes marked in red color in Fig. 1. 

2. Experiment results

The experiment is taken on JM6.1e. The detail experimental results are given in excels documents JVT-J027.xls. There is no much difference on the performance of motion estimation after the simplifications in this proposal. Experiment results on seven typical sequences are showed. Foreman, container and news are in QCIF format and encoded without B frames at 30fp/s. Mobile, tempete and bus are in CIF format and coded with B frames, frame-rate is 30fp/s. Stefan is in 708x480 and coded with field without B frames at 30fp/s. The average PSNR loss is 0.015 dB compared with that in JVT-H026. The average time for the integer pel motion estimation part is 0.04% more than that of JVT-H026 and the time in the fractional pel motion estimation part is 0.07% more than that in JVT-H026.

Therefore after these simplifications, the fast motion estimation algorithm can achieve almost the same performance as that in JVT-H026, as well as with a simpler and clearer structure. 
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