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Abstract For the interference problem of outliers on the point set registration, a robust affine point set registration
method based on Bayesian student’s t mixture model (SMM) is proposed. Under Bayesian {ramework, the point set
registration problem is formularized as the probability density estimation problem by using the SMM. By
introducing the approximate variational posterior distribution, the objective function is converted to maximize the
variational lower bound of complete data log-likelihood, and the variational Bayesian expectation maximization
(VBEM) method is used to estimate the variational posterior distribution of model parameters iteratively. The free
degree of student t distribution is estimated by maximizing the complete data log-likelihood, and it is approximated
by using the Stirling formula. Registration experiments on simulated point sets and optical remote sensing images
verify the effectiveness and feasibility of the proposed method.
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Fig. 1 Directed acyclic graph of point set registration
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Fig. 3 Diagram of the matching results of the proposed method aiming at two-dimensional fish point sets with
the outlier-to-data ratio of (a) 0; (b) 0.5; (c¢) 1.0; (d) 1.5; (e) 2.0, respectively (the first line show the initial point sets,

the second line show the point set alignment results)
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Fig. 4 Diagram of the matching results of the proposed method aiming at three-dimensional face point sets with the
outlier-to-data ratio of (a) 0; (b) 0.5; (¢) 1.0; (d) 1.5; (e) 2.0, respectively (the first line show the initial point sets,

the second line show the point set alignment results)
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Fig. 5 Diagram of the matching results of the proposed method aiming at three-dimensional bunny point sets with
the outlier-to-data ratio of (a) 0; (b) 0.5; (c) 1.0; (d) 1.5; (e) 2.0, respectively (the first line show the initial point sets,

the second line show the point set alignment results)
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Fig. 6 Registration of optical remote sensing images.

(a) Reference image; (b) image to be registered; (c¢) matching result; (d) registration result
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