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Probabilistic Models for 3D Pose Estimation
and Recognition

Our visual model is a generative object representation which allows for 6D pose estimation in stereo
views of cluttered scenes (Detry 2009). In this work, we model the geometry and appearance of
object edges. Our model encodes the spatial distribution of short segments of object edges with with
one or more density functions defined on the space of three-degree-of-freedom (3DOF) positions and
2DOF orientations. Evidence for these short segments is extracted from stereo imagery with a sparse-
stereo edge reconstruction method (Kriiger et.al. 2004"); evidence is turned into edge densities
through kernel methods.

Object appearance - mainly color - is modeled by searching for clusters in the object appearance
domain, then defining a different edge distribution for each color. The object model effectively
consists in a Markov network containing one latent variable that represents the object pose, and a set
of latent variables for the edge densities described above. Edge densities readily allow one to
compute the 6DOF pose distribution of an object within an arbitrary scene by propagating scene
evidence through the model. Pose inference is implemented with generic probability and machine
learning techniques - belief propagation, Monte Carlo integration, and kernel density estimation.
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