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Optimal Control of a First Order System

M. H. Song - J. S. Ha

Key words : Finite time settling control(-5-&+] 7} 22 A o), LQ control(L@A]| o), First order

system(1x} 74 &)

Abstract

In this paper, an optimal control of first order systems is discussed. The control system com-

prises a main controller and an auxiliary controller. The main controller is designed based on

the L@ control scheme including an integrator to remove the off - set. The non - linear auxil-

iary controller is added parallely to the main controller to obtain a finite time settling control.

The control parameters under variation of the system and various coefficients of the perfor-

mance indices are computed numerically, and the control responses for the system with the pro-

posed controllers demonstrated the usefulness of the control method.
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Table 1. Values of parameters of controllers vs.
values of relative weighting coefficient

Lo o

I

1000 0.405 [ 31.62 0.708 ‘ 0.120 0.375

w Ty K, ’ < m ts
1 | 1645 | 1.000 | 0.763 | 0.253 | 3.460 |
10 | 1097 | 3162 ’ 0.725 | 0.238 [ 1.476
100 | 0.681 [ 10.00 1 0712 | 0.188 { 0.721 |
|
\

10000 | 0.235 | 100.0 | 0.707 Y 0.072 0.202

Table 2. Values of controllers vs. values of the coef-

ficient
P l T, 4}7 m, ‘ my ts

0.0 1 | 0.050 0.000 0.170
: 5 J 0.126 0.000 0.355
0.2 1 | 0057 | o011 0.157
: 5 0.144 0.028 0.325

S S
04 1 0.067 0.026 0.141
‘ 5 0.172 0.068 0.290
0.6 1 0.083 0.050 0.122
: 5 0.218 0.131 0.247
08 1 0.118 0.094 0.096
: 5 0.323 0.258 0.188
L0 1 0.385 0.385 0.038
: 5 2.228 2.228 0.037

(Values of beta ; 0.174 when To=1, beta ; 0.409 when
To=5)
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