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Some Applications of Symmetric Positive Definite (SPD) and Grassmann Manifolds

 Problem: Generalize Euclidean neural networks to the symmetric space setting.

 Existing approaches focus on building neural networks on hyperbolic spaces and matrix manifolds.

 Existing approaches either work for SPD manifolds associated with special families of Riemannian metrics or require rich 

algebraic structures of the considered spaces, which limits their generality

 It is not trivial for existing works to generalize many traditional machine learning models to symmetric spaces due to the lack of 

concepts in Euclidean spaces for the considered spaces, e.g., hyperplanes and the distance from a point to a hyperplane.

Experimental Results

 Construct the point-to-hyperplane distance in a noncompact symmetric space.

 Derive an expression for the point-to-hyperplane distance in a noncompact symmetric space equipped with a G-invariant 

 Riemannian metric.

 Fully-connected layers and an attention mechanism for neural networks on noncompact symmetric spaces. 

Contributions: 

Natural Language Inference 

Image Generation 

Image Classification

FC Layer 

Attention Mechanism 
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