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(A Two-Stage Fast Block Matching Algorithm Using Mean
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Abstract

In this paper, we propose a two-stage fast block matching algorithm using the mean absolute
error (MAE) of neighbor search point that can reduce the computational complexity to estimate
motion vector while the motion estimation error performance is nearly the same as full search
algorithm (FSA). In the proposed method, the lower bound of MAE 6at current search point is
calculated using the MAE of neighbor search point. And we reduce the computational complexity
by performing the block matching process only at the search point that has to be block matched
using the lower bound of MAE. The proposed algorithm is composed of two stages. The
experimental results show that the proposed method drastically reduces the computational
complexity while the motion compensated error performance is nearly kept same as that of FSA.
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Table 1. Probability distribution for error of lower bound of MAE.
Bound Error -3 -2 -1 0 1 2 3

Horizontal | 0.0103 | 0.0241 | 00689 | 0.7977 | 0.0549 | 0.0160 | 0.0060

Probability
Vertical 0.0157 0.0306 0.0711 0.7632 0.0605 0.0233 0.0112

distribution
Diagonal 0.0211 | 00384 | 00826 | 06463 | 0.0914 | 0.0392 | 0.0205
Horizontal | 0.0252 | 0.0493 | 0.1182 | 09160 | 0.9708 | 0.9868 | 0.9928

Cumulative
] Vertical 0.0300 | 0.0606 | 01317 | 0.8949 | 09554 | 09787 | 0.9899

distribution
Diagonal 0.0524 0.0908 0.1734 0.8197 09111 l 0.9503 0.9708
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Table 2. The increase of search point which needs block matching process due to lower bound

erTor.
Horizontal Vertical Diagonal Total
Increase of search points 0.091% 0.141% 0.629% 0.861%
Decrease of search points 0.044% 0.094% 0.547% 0.685%
Total increase of search points 0.047% 0.047% 0.082% 0.176%
k3 3. 24 W9 X2 sl A9 WeE AE AL HE
Table 3. The probability of finding wrong motion vector due to lower bound error.
FLOWER
FOOTBALL GARDEN MOBILE SUSIE Average
Probability of finding 0.44% 1.48% 1.21% 3.32% 1.61%
wrong motion vector
E 4§49 WHE AR e A%e AHel $49 Heiskel MAE Al $¥
Table 4. The distribution of difference of MAE between the wrong and optimal motion vector.
Difference of FLOWER
FOOTBALL MOBILE SUSIE Average
MAE GARDEN
1 83.97% 61.20% 76.34% 84.06% 77.36%
2 12.24% 23.03% 18.78% 13.21% 16.44%
3 2.95% 9.64% 4.27% 2.29% 4.39%
4 0.84% 3.88% 0.61% 0.45% 1.29%
5 0.00% 1.50% 0.00% 0.00% 0.34%
6 0.00% 0.63% 0.00% 0.009% 0.14%
7 0.00% 0.13% 0.00% 0.00% 0.03%
8 0.00% 0.00% 0.00% 0.00% 0.00%
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Table 5. The comparison of PSNR of test sequences.
Sequence FOOTBALL FLOWER GARDEN SUSIE MOBILE
FSA 2474 dB 2742 dB 36.60 dB 3222 dB
TSS 23.78 dB 24.19 dB 3474 dB 30.0 dB
OTSS 24.10 dB 26.60 dB 36.08 dB 31.33 dB
Proposed method 24714 dB 27.39 dB 36.43 dB 32.11 dB
= 6. t‘ﬂ oglda——oﬂ \:Hb‘]— 74]&}?,1: H]_u_
Table 6. The comparison of computational complexity for test sequences.
Sequence FOOTBALL FLOWER GARDEN SUSIE MOBILE
FSA 100.0% 100.0% 100.0% 100.0%
Proposed method 35.4% 28.8% 32.2% 33.9%
Reduction ratio 64.2%6 71.2% 67.8% 66.1%
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Fig. 8. The computational complexity reduction

ratio of proposed method.
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