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Abstract
I will discuss several point-set matching methods ( without and with outliers), which are based on Monge-Kantorvich mass transport problems. We apply these methods to match two sets of pulmonary vascular tree branch points whose displacement is caused by the lung volume changes in the same human subject. The nearly perfect match performances in this study verify the effectiveness of this approach.
Some theoretical analysis on the L2 mass transport cost will be provided to explain these perfect match results, including the curl-cardinality relation and the invariant properties. The curl-cardinality relation roughly says that if the curl magnitude of the transform does not exceed some upper bound C/n, then a perfect match can be obtained, where n is the point cardinality and C is a positive constant related to the constant in the isoperimetric inequality. Empirical experiments show that the upper bound can be largely improved if the point-set is scattered uniformly over some region of a high dimensional space rather than being concentrated in a circle.
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