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Covariance Specification for Linear Time-invariant
Feedback Control Systems with Colored System Noise

By Masahiko Nagayasu

This paper discusses optimal instantaneous state feedback control problems for time-
invariant linear systems with additive color disturbances.

Linear stochastic control problems based on quadratic performance criteria have been
considered many times in past years. However, the relationships between performance
criteria and behavior of the resultant closed loop system are still in question today.

This paper describes an optimal state-feedback control with which the stationary
state covariance matrix coincides with the prescribed covariance matrix.

The system is disturbed by additive color system noise.

Using gradient matrices, an optimal feedback gain matrix is obtained under the
requirement of the state covariance coinciding with that prescribed for minimizing the

control effort.

The numerical example presented in this paper is a control problem of an aircraft

in an atmospheric disturbance.
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