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ABSTRACT

In this paper, we focus on the optimal H2 model order reduction for linear parameter-varying
(LPV) systems by a global Galerkin projection method. Consider the LPV system

Σ(p) :

{
ẋ = A(p(t))x+B(p(t))u

y = C(p(t))x+D(p(t))u,

where x ∈ Rn is the state, u ∈ Rm is the input, y ∈ Rq is the output and p(t) : R 7→ Rnp is the time-
varying parameter. When the parameter trajectory is known as p(t) = ρ(t), t ∈ [t0, tf ], We give
a formal definition of the H2 system norm in the frequency domain and a computational scheme
in the time domain. Based on this computational scheme, the global H2 model order reduction
problem can be formulated as a Riemannian optimization problem:

min
V
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2
trace

(∫ tf
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C(ρ(t))
(
Rf(t) + VRr(t)V

>(t)− 2X(t)V>
)

C>(ρ(t))dt

)
subject to V >V = Ir,

where V is the projection matrix that needs to be found. Let Σr(p) denote the reduced-order
model, the matrix (

Rf(t) X(t)
X>(t) Rr(t)

)
is called the time-varying reachability Gramian of the error system Σ(p)− Σr(p).

A Riemannian conjugate gradient method is proposed to solve the optimization problem. A small-
scale numerical example is tested to demonstrate the performance.

REFERENCES

[1] Edelman, A., Arias T.A. and Smith, S.T. The geometry of algorithms with orthogonality
constraints. SIAM journal on Matrix Analysis and Applications, 1998, 20(2): 303-353.

[2] Yan, W-Y. and Lam, J. An approximate approach to H2 optimal model reduction. IEEE
Transactions on Automatic Control, 1999, 44(7): 1341-1358.

[3] Absil, P-A., Mahony, R. and Sepulchre, R. Optimization algorithms on matrix manifolds.
Princeton University Press, 2009.


