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Compute ROM

Modified ROM

Interpolate the modified
ROM to obtain the P-ROM

* H. Panzer, J. Mohring, R. Eid, and B. Lohmann, “Parametric model order reduction by
matrixinterpolation,” Automatisierungstechnik,pp. 475-484, Aug. 2010.
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Compute ROM E x(t, 9) = Ax(t, g) + Bu(t),
y(t,g) = Cx(t, g) + Du(t)

V,W

%

E, z(t,9) = A z(t, g) + B,u(t),
y(t,g9)=C, z(t,g) + D, u(t)
where

E,=WTEV,A =WTAV
B, =WT'B,C, =CV

"" Ibbt Department of Information Technology — Internet Based Communication Networks and Services
(IBCN). IEEE SPI12012, SORRENTO ITALY.



%/ UNIVERSITEIT

Modified ROM

IP®ibbt

TRANSFORMATION

Using
matrices

T, e R%d

where
T=R"V,
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M, € R4

where
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Using
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REPROJECTION

Using an
orthogonal
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Va=[V, V,.. ]
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R is the first g
columns of U

>

Department of Information Technology — Internet Based Communication Networks and Services
(IBCN). IEEE SPI2012, SORRENTO ITALY.




Interpolate the modified
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» PMOR using Matrix interpolation

e The proposed technique enhances the
technique of Panzer et al.

I"' Ibbt Department of Information Technology — Internet Based Communication Networks and Services
— (IBCN). IEEE SPI12012, SORRENTO ITALY.



»> PMOR using Matrix interpolation

e The proposed technique enhances the
technique of Panzer et al.

+ Automatized estimation of the reduced
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» PMOR using Matrix interpolation

e The proposed technique enhances the
technique of Panzer et al.

+ Automatized estimation of the reduced
order.

+ By generating a compact common projection
matrix for congruence transformation.
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» PMOR using Matrix interpolation

e The proposed technique enhances the
technique of Panzer et al.

+ Automatized estimation of the reduced
order.

+ By generating a compact common projection
matrix for congruence transformation.

+ By using passivity-preserving
parameterization schemes.
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« Positive Interpolation is used to preserve the overall passivity.
« E.g, for multilinear interpolation:

TV g™) =S T8 T w1 (@9) (@)

(Gkg +oos 9N

where
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. ; Parameter Range
=A coupled microstrip= i .
«Width, w =100um Frequency 1KHz 4 GHz
=Thickness, t =50 um Length (L) 2cm 6cm

* L. Knockaert and D. De Zutter, “Laguerre-SVD reduced order modeling, ” |IEEE Transactions
on Microwave Theory and Techniques, vol. 48, no. 9, pp. 1469 —1475, sep.2000.
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=A coupled microstrip= i .
«Width, w =100um Frequency 1KHz 4 GHz
=Thickness, t =50 um Length (L) 2cm 6cm
6cm
[

4cm X L
ZCL“ X Parameter | No. of samples | No. of Samples for
generated modeling
Length (L) 5 3

® - Estimation point
X - Validation point
* L. Knockaert and D. De Zutter, “Laguerre-SVD reduced order modeling,” IEEE Transactions
on Microwave Theory and Techniques, vol. 48, no. 9, pp. 1469 —1475, sep.2000.
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Magnitude of the bivariate reduced model Y ;,(s,L) for L={3,5}cm
using a common projection matrix
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Magnitude of the bivariate reduced model Y ,,(s,L) for L={3,5}cm
using a common projection matrix
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