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Global motion estimation method with motion vectors and pixel recursion

Zhao Yaxiang', Liu Shaoqiang' , Fan Xiaoping'”’
1. School of Information Science and Engineering, Central South University, Changsha 410075 ,China;
2. Department of Information Management, Hunan University of Finance and Economics, Changsha 410205, China

Abstract: Global motion estimation is one of the important research topics in video processing and computer vision. In this
paper, a new approach for global motion estimation is proposed by combining the block motion vectors and pixel recursive
algorithm. The proposed method first establishes a vector histogram based on the block motion vectors, and then finds the
main block motion vector as initial global motion orientation, to set the initial motion parameters. The threshold of motion

segmentation is obtained and outlier areas are adaptively eliminated by using the distance between motion vectors and the

variance between clusters. One or two feature pixels in each background block are selected to estimate the global motion

parameters according the gradient sum. Experimental results show that the proposed algorithm is accurate, fast, and

efficient.

Key words: global motion estimation; motion vector; parameter model; outlier detection; gradient pixels selection
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Fig.1 The segmentation result of frame 98 and frame 100 of CoastGuard sequence
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Fig.2 The GME result comparison for foreman sequence
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Pix-GME1 Pix-GME2 MV-GME(FS) MV-GME(TSS) PM-GME
Foreman (352 x288) 300 24.466 3 23.302 1 21.708 7 21.653 9 24.679 6
Coastguard (352 x288) 300 24.3427 22.343 2 21.878 7 21.817 8 23.278 4
Table Tennis(352 x240) 115 22.643 5 22.096 7 19.994 6 20.304 5 22.55917
Garden (352 x240) 115 18.95 15.207 4 18.173 4 18.149 4 18.706 5
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Table 2 The average time and ratio per frame of various methods for various test sequences
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Foreman 370.014 0.624 2 5.377 4 1.582 0 0.818 2 0.22 51.72
Coastguard 379.635 0.606 3 5.540 9 1.597 2 0.803 5 0.21 50.31
Table Tennis 242.46 0.5135 4.493 8 1.3111 0.613 9 0.25 46.82
Garden 238.498 0.5116 4.5452 1.301 3 0.617 1 0.26 47.42
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