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A Fast Global Motion Estimation Algorithm

GUO Li, GONG Sheng-rong, CUI Zhi-ming
( Computer Science and Technology School, Soochow University, Suzhou 215006)

Abstract In this paper, the algorithm of global motion estimation is investigated, and a fast global motion estimation
algorithm is introduced. The new algorithm is based on nonlinear dense estimation and applies the affine model. In order to
reduce the time cost during calculation, three-level pyramid is utilized in the algorithm. It combines outlier detection
algorithm based on blocks and feature pixels selection algorithm in the calculation of each pyramid level. The calculation
time of global motion estimation is reduced and the accuracy is improved. The experimental results show that the new
algorithm is superior to original algorithms in velocity and accuracy.
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Fig.1 Outlier rejection based on block
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Tab.1 GME result of Bus sequence

HEIE ZH a, ZH a, BHb, ZH a, B a, B8 b, ¢ F i (6 (ms )
GMC_1 -0.00997 0.000 66 8.768 04 0.00018 -0.00971 1.37406 660
GMC_2 -0.00979 0.000 74 8.63308 0.00019 -0.01011 1.36014 641
GMC_3 -0.01007 0.00098 8.65536 0.00028 -0.00883 1.13513 481
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B3 A3 FARRE kAT MER W2 EE MR R ESH5 28 HE

Fig.3 Binary image of absolute difference with motion compensition of three different algorithm
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Tab.2 GME result of Foreman sequence

HE® 2% q, B a, B b, BH a 2% a, b, P F B 1] (ros )
GMC_1 -0.00027 0.001 83 0.035 66 0.00691 -0.00079 -0.129739 131
GMC_2 -0.00201 0.003 12 -0.43100 0.006 72 0.00192 0.218957 120
GMC_3 -0.006 69 0.00195 -0.19230 0.01402 0.001 37 ~0.424 124 70




2124 o 5 B 2 1)

F12%

(a) % 80 i

(b) %5 83 i

&l 4 Foreman J¥ %) E &

Fig.4 Images of Foreman sequence
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Fig.5 Binary imaée of absolute difference with motion compensition of three different algorithm
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Fig.6 Images of Coastguard sequence

%3 Coastguard FI L BEFNMEITIHTHLER

Tab.3 GME result of Coastguard sequence
HHEIT® 28 a, ZH ay S8, ¥ a, ZH q, ZH0b, B A st ] (ms )
GMC_1 0.00233 0.00508 -0.87095 -0.000381 -0.00393 13.2156 180
GMC_2 0.002 04 0.008 11 -1.25789 -0.000708 —-0.006 04 13.3099 160
GMC_3 0.003 62 0. 005 40 -1.60702 9. 150 4e-005 -0.00598 13.2215 120
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Fig.7 Binary image of absolute difference with motion compensition of three different algorithm
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