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Nonlinear Hierarchical Motion Estimation Method
Based on Decomposition of the Functional Domain
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Abstract

In this paper, we propose a nonlinear hierarchical motion estimation method. Generally, the conventional hier-
archical motion estimation methods have been proposed for fast convergence and detection of large motions. But
they have a common drawback that large error in motion estimation is propagated across motion discontinuities.
This artifiact is due to the constraint of motion continuity and the linear interpolation of motion vectors belween
hierarchical levels. In this paper, we propose an effective hierarchical motion estimation method that is robust to
motion discontinuities. The proposed algoithm is based on the decomposition of the functional domain for
optimizing the intra-level motion estimation functional. Also we propose an inter-level nonlinear motion estimation
equation rather than using the conventional lincar projection scheme of motion fields. Computer simulations with

several test sequences show that the proposed algorithm performs better than several conventional methods.
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Table 1. Comparison of motion estimation resulls with
varying 7 (synthetic image 1).
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Table 2. Comparison of motion estimation results for syn-
thetic image 2.
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Table 3. Comparison of motion estimation resulls with varying noise levels(synthetic image 1, »
Standard Q.
deviation T8N *Zlinioimil ’ L> norm Aﬁgle avg. ci Angle 9 d :
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Fig 4. Comparison of motion estimation results for the synthetic image 1(r = 3).
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Fig 6. Comparison of motion estimation results for the real image 2.
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