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Our work in one (long) sentence

ConjugationInversion

Hilbert geometry

James’ parametrization of the 
space of 2x2 symmetric 
positive- definite matrices.

where:

Affine-Invariant 
Riemannian distance:

Our work finds a closed-form Hilbert metric for the open bicone of real 
symmetric positive-definite matrices, fully characterizes its invariance 
properties, and outlines potential applications for extended Gaussian 
distributions: i.e., distributions formed by completing the Gaussian family with 
degenerate covariance (supported on a subspace) or degenerate precision 
(“kind of uniform distribution on an affine subspace”) cases.

Straight-line geodesics in Hilbert 
geometry allow for easy 
implementation of various 
geometric primitives. 

Here, an example 
implementation of Badoiu and 
Clarkson iterative geodesic-cut 
algorithm for approximating 
Smallest Enclosing Ball.

Using Calvo-Oller embedding, we can map non-centered 
Gaussians into positive-definite matrices, and thus, into VPM.
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