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Abstract

ClassicalH . -stabilizing PID controllers are designed for linear time invari-
ant fractional systems and the effect of input-output time delay on thgeraf
allowable controller parameters is investigated. The allowable PID contpaller
rameters are determined from a small gain type of argument used éarfiaite
dimensional plants.

1 Introduction

The analysis and control synthesis of fractional orderesysthave received an im-
portant attention in the last years due to its importancergma@rious engineering
applications. Many design procedures have been develapddal with the design
of fractional order controllers for both rational (finitentiénsional) and fractional sys-
tems, e.g. [1, 2] just to be concise. Analogously, theretexisany different PID

controller design techniques for rational (finite dimensi) systems with delays, for
example [3, 4, 5].

The main objective of this work is the designadéssicalPID controllers by extending
the approach of [3] to fractional order systems with timeagie!



2 Main Results

We consider systems represented by transfer functiongdbtin
G(s%)
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whereh > 0 is the input-output time delayy € (0, 1) is the fractional orderyp > 0
is the location of the unstable pole of the plant @@ ) is a rational stable transfer
function in the variabley = s with G(p) # 0 andG(0) # 0.

We consider the standart single input single output schampur goal is to design
a classical Proportional + Integral + Differential (PID)tmller in the form

S
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whereK,, K; and K, are free parameters ang is an arbitrarily small positive real
number making the controller proper.
As in [3], the design will be done in two steps, where first PDteallers are investi-
gated and then the integral action is added. For their cationl, it will be used some
arguments based on the small-gain principle.
The PID controller design method leads to optimization f@ols when we aim to
maximize the range of the allowable parameters. Some of t@nbe solved by a
one-dimensional numerical search.
The method is illustrated by means of a fully worked out exi@nfiqr the case where
a =0.5andG(s) = 1.
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