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Optimal Reduced Order Models of Linear, Discrete-Time Systems
by Non-Linear Programming

Motofumi Sasaki

A method is proposed by which a linear, discrete-time, high-order system can be reduced to a number of
optimal low-order models by dividing the total time of response into a number of smaller intervals. It is
based on the application of the non-linear programming to estimate the parameters of the model which minimize
the sum of squared output errors of the impulse response with a weighting function. Non-linear programming
is used to optimize the same number of parameters as the order of the reduced-order model. If a certain
condition is satisfied, it is shown that we can obtain the optimal reduced-order model which is stationarily
equivalent to the system with respect to a unit step input, although approximation is based on the impulse

response. The proposed method is applicable to time delay systems and multiple input-single output systems.
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