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Optimization On Manifolds

What 7

Why ?

How 7































Stiefel Manifold

e Definition
The Stiefel manifold/,(R") is a set oh x k matrices with orthonormality
condition

V(R) ={Yl R® Y ¥ |}

e Dimension

e Representation (intrinsic, extrinsic, quotient)
e Tangent Space & Normal Space
 Projection

« Embedded geodesics

 Parallel Translation

* A Special Case: Orthogonal Group









* Quotient Representation
- vertical space; horizontal space
- geodesics; parallel translation
- canonical metric: a modified metric

e A computationally efficient geodesic formula *

e Optimization on Stiefel Manifold
- the problem
- the gradient
- steepest decent method












Grassmann Manifold

* Quotient Representation
- vertical space; horizontal space
- geodesics; parallel translation
- canonical metric: same as Euclidean

e A computationally efficient geodesic formula *
« A computationally efficient parallel translatioformula *

e Optimization on Grassmann Manifold
- the problem
- the gradient
- steepest decent method



Future study:

e Hessian of the function

(on Stiefel manifold and Grassmann manifold)
 Newton method
e Conjugate method

Also:
* Generalized eigenvalue problem
« Eigensystem computation for skew-symmetric oeeri






