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Optimal Design of a Continuous Time Deadbeat

Controller
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ABSTRACT

Deadbeat property is well established in digital control system design in time domain. But
in continuous time system, deadbeat is impossible because of it’s ripples between sampling
points inspite of designs using the related digital control system design theory. But several
researchers suggested delay elements. A delay element is made from the concept of finite
Laplace Transform. From some specifications such as internal model stability, physical
realizations as well as finite time settling, unknown coefficents and poles in error transfer
functions with delay elements can be calculted so as to satisfy these specifications. For the
application to the real system, robustness property can be added.

In this paper, error transfer function is specified with 1 delay element and robustness
condition is considered additionally. As the criterion of the robustness, a weighted sensitive
function’'s H, norm is used. For the minimum value of the criterion, error transfer

function’s poles are calculated optimally. In this sense, optimal design of the continuous time
deadbeat controller is obtained.
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