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Time Optimal Problem with the Actuator
Saturated in its Magnitude

Masataka KAWAUCHI, Shoichi Kovama, Ryozaburo TAGAWA,
and Ryoichi MIURA

Abstract

Optimal control signals are often of the Bang-Bang type in such cases where the
admissible control variables are limited in their magnitudes. Practical actuators used to
an optimal control are subject to some other restrictions. In such a case, the problem
must be treated as a problem having a restriction in the phase space, and the analysis
becomes considerably difficult.

A method to decide the optimal switching condition for a third-order system having
a restriction was investigated. And success in synthesizing the optimal switching con-
dition was obtained as follows; as a first step, the difference between the characteristics
of the idealized second-order system and the practical third-order system was clarified.
Then the characteristics of the considering actuator was separated from the system. There-
after the system was analized as a second-order system, and as a final step the switching
condition for the second-order system was modified in accordance with the characteristics

of the actuator.
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