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Abstract

Global optical flow estimation methods contain a regularization parameter (or prior
and likelihood hyper-parameters if we consider the statistical point of view) which
control the tradeoff between the different constraints on the optical flow field. Al-
though experiments (see e.g. Ng et al. [2]) indicate the importance of the optimal
choice of the hyper-parameters, only little attention has been focused on the opti-
mal choice of these parameters in global motion estimation techniques in literature
so far (the authors are only aware of one contribution [2] which attempts to esti-
mate only the prior hyper-parameter whereas the likelihood hyper-parameter needs
to be known). We adapted the marginalized maximum a posteriori (MMAP) esti-
mator developed in [1] to simultaneously estimating hyper-parameters and optical
flow for global motion estimation techniques. The optimal hyper-parameters are
strongly determined by first order statistics in the image scene, i.e. the illumina-
tion distribution. Optimal values for the hyper-parameter of former image scenes
could therefore be used to feed in the Bayesian hyper-parameter estimation frame-
work. Furthermore, the resulting objective function is not convex with respect to the
hyper-parameters, thus an appropriate starting point for the estimated parameters is
essential for obtaining a reasonable estimate and not to stick into an unimportant lo-
cal minimum. Experiments demonstrate the performance of this optimization tech-
nique and show that the choice of the regularization parameter/hyper-parameters
is an essential key-point in order to obtain precise motion estimates.
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