
Cross-Gramian-Based Dominant Subspaces

Model Order Reduction for Linear Time-Invariant Systems (#MOR4LTI)

Generalized Cross Gramian (for generalized state space systems)

WX =

∫ ∞
0

eE
−1AtE−1BC eE

−1AtE−1 dt ⇔ AWXE + EWXA = −BC

Cross-Gramian-Based Dominant Subspaces (Galerkin projection)

WX
tSVD
= UXDXV

ᵀ
X → [(UXDX) (VXDX)]

rrSVD
= U1D1V

ᵀ
1

A-Priori Error Indicator (predict time domain model reduction error)

‖y − ỹ‖L2 /

√√√√√‖B‖2‖C‖2
√√√√ N∑

k=n+1

σ2
k(WX)

Fused Computation via HAPOD (prescribe POD/SVD projection error)

‖y − ỹ‖L2
/

√
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‖y − ỹ‖L2 /

√√√√√‖B‖2‖C‖2
√√√√ N∑

k=n+1

σ2
k(WX)

Fused Computation via HAPOD (prescribe POD/SVD projection error)

‖y − ỹ‖L2
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