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Outline

Model Reduction via Truncation

Projection = Transformation + Truncation

Low Dimension Subspace

How to Choose Projection

Control Theory Methods
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Truncation

�Choose important states

�Reorganize the matrices

�Discard unimportant states

�Make sense only after appropriate

transformation: Model Reduction =

 Transformation + Truncation

�Overbar means transformed matrices
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Transformation + Truncation = Projection

�It would be good not to

compute the transformation

explicitly.

�Let us combine this in a

single step.

�The meaning of         is pure

operational.
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Low Dimension Subspace

�Since this slide z means low

dimensional subspace only.

�Low dimensional subspace

should approximate x as a

function of time or

frequency.

�Left subspace may be

different from the right one.
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Orthogonal Projection

�Orthonormal basis

simplifies things.
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�Congruent transform

preserves definiteness.
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Oblique Projection

Bi-orthogonal

basis:

W
T
V = I



Evgenii Rudnyi ALBERT-LUDWIGS-

UNIVERSITÄT FREIBURG

Projecting Other Representations

�Natural extension to non-

canonical forms.

�An alternative is the

transformation to the

canonical form and then

projection.

�May produce different

reduced models.
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Coarsening in Physical Space

�Adaptive meshing

�Preserves geometrical relationship

�Based on functions with local basis support

�Opportunity for model reduction is limited

x =Vz

http://www.win.tue.nl/macsi-net/WG/WG2.html
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Coarsening in Functional Space

�Low-rank

approximation.

�Columns of V

are global

functions.

�Values of z are

dimensionless

amplitudes.
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pictures from Antoulas
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Overview of Methods
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Hankel Singular Values
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Decay of HSV
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Control Theory Methods
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SLICOT and Scalability


