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A Computation Method of Optimal Regulator

Tadayasu Decawa*

In designing a control system, it is often required that controlled variables arrive at a disired value in
minimum time and with minimum consumption of energy, and that the effect of disturbance on the system
behavior is minimum.

Those requests is represented as a performance index which involve controlled variable and control
input. Design problem of a control system which minimize such a performance index is called optimal
control problem. This problem has been treated for both nonlinear and linear system, and various solution
techniques has been proposed.

Linear optimal control is a special sort of optimal control. The system that is controlled is assumed
linear, and the controller that generates the optimal control, is constrained to be linear. Linear controllers
are achieved by working with performance indices which are quadratic in the control and regulation/
tracking error variables.

This report consider the design of the optimal regulator for linear time invariant system with
performance indices which involve quadratic state and input.

The objective of a regulator is to keep the system variables within an acceptable error of selected
operational values in spite of system disturbances and plant parameter variation. In other words, the
problem is to apply a control to take the plant from a nonzero state to the zero state. This problem may
typically occur where the plant is subjected to unwanted disturbances that perturb its output.

The control law of an optimal regulator is given by constant gain state feedback. Such a feedback gain
is normally obtained by solving Ricatti equation which is consisted of parameters of the performance index
and state equation. Although many different solution methods of Ricatti equation has been proposed, any
method require complex computation and so the relationship between obtained gains and selected
parameters tend to be not clear.

In this report, a method, by which feedback gain of optimal regulator can be directly computed from
parameters of the system and the performance index, is proposed. For single input system, it is already
known that the gain can be directly obtained from Kalman equation. This study expand that method to
multi- input system. In this method, it is not required to solve Ricatti equation, computation becomes simple
and so the relationship between gains and parameters tend to be more clear.

Finally, as for numerical example, the state variable feedback gain of an optimal regulator are computed
by the proposed method,
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