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Position Controller Implementation Using the Fractional Order Derivative

Jung-Yoog Kang - Yong-Ho Jeon™

B ATE FERS oo £AQ WS A2H S92 A0S Ao/l HgshuA Bk AnA
Q1 PIDAIOI7)S] el WEHe s8] A5A5E ) Dok felRee) nEe dEehs WA so o
@ fels A5E 2 Goh mebd oF AoVlE TS ARAE KU A%l i AA A
o} olA7toE Wasel AAE WHS AR ofF EF 24 Azdel Al 45 W,
AQHGANA Bl AEE Semolmune] 4Gtk AR Fue FHo) oG TANA BE/1F
AAST wEE el date] feUAs Aol)E Agstel U AU AN TS AL 5 Ak 3
ApgEel 9121247 01 [o6lellel s, 715 A1kl o 03 [slolle] s #dd FAAIS AHe &
A% & 9o

ABSTRACT

This study aims to apply the mathematical method of fractional order derivatives to the controller that controls the
system response. In general, the Laplace transform of the PID controller has an exponent of the integer order of s. The
derivative of the fractional order has a fractional exponent of s when it is transformed by Laplace transform. Therefore,
this controller proposes a design method with the result of discrete time conversion. Because controllers with fractional
exponents of s are not easy to design. This controller is applied to a standard secondary system and its performance is
examined. Then, it applies to solenoid valve which is widely used in industrial field. A Luenberger's observer was
designed to estimate the disturbance state and the observed state was applied to the fractional order controller. As a
result, uniform and precise control performance was obtained. It was confirmed that the position error of the steady
state is within 0.1 [%] and the rising time is within about 0.03 [s].
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