66 / BIIARE o] &3¢ 2AF= PIDA 7] HA

H7MA R E o] &3 24 7%= PIDA|o]7] A A

A Design of 2 DOF PID Controller Using Performance Index

F & E 00 B F, o) F 47,0 &Y

Hang-vyoual Yoo, Jung-Kuk Lee, Keum-won Lee, Jun-Mo Lee

8

PIDAlo = =4d7 & AHEo] Ho| $toh. PIDY ¥
2gS AAEY 2y od e O¥d FANES Festn, webA ols

e AYd RYEL Age

9_]:

dejvlg g Fahel Aol
F# WAANEES ALgael

_\-_“_&

HAAE AojAaLdol Bo g dte 2AEE USHA 3ot g

B =fdMe 24, Aodd oA o AojgHe WEs o AP
7] fsiM AEG AR A 9 VSAE RS FRAEEFY FId
EE AHR3to 2 AFE PIDACZIE AAZT. FAHYE T3t HH 2 =5
& [-PD3¥ 59 27#= ¥2 PIDE 3T IeizX 2L PIDA7IE Ha) o HAdd 2554
% BRItk AlEYoldE MATLAB m ¥ mdl#d & S35t Aagsrt.

O

Abstract

PID control has been well used for several decades. For PID algorithms, some tuning methods are used for
selecting PID parameters and with these selected parameters, PID control system is designed. But in some

cases various kinds of performance indices are used instead of well-known tuning rules, and so variable type

of performance index must be tested so that the designed control system meets the some specifications.

For 2 DOF PID controller design this paper presents a linear combinational type of performance indices

constituting of index for robust performance ,which

is obtained by h infinity norm of a weighted

complementary sensitivity function, including other time domain indices such as error, energy and changing

rate of control input. By

various types of 2 degree of freedom PID controllers such as I-PD

numerical methods, the optimal 2 DOF PID parameters are obtained. Therefore

controller are used so that this two

degree of freedom PID controllers may give more desirable output characteristics. Simulations are done with

MATLAB m file and mdl files.

Key words : PID, parameter tuning, performance index, 2 DOF(degree of freedom), linear combination.
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Table 1. 2 DOF PID parameter tuning.

kPl kIl kDI kPZ kIZ kDZ

P1 200 | 022 - - - -

PID 200 | 022 | 001 - - -
PI-D | 212 | 0.22 - - - 0.01
PI-PD | 122 | 0.86 - 2.95 - 0.01

1I-PD - 151 - 6.54 - 1.45

E 2 VA EA MH5AE
Table 2. Performance indices of disturbance rejection

ISTE| ISC | ISTC
PI 95.34 3.45 513
PID 96.38 3.45 5.13
PI-D 90.12 3.43 513
PI-PD 6.02 6.01 541
I-PD 1.66 6.05 5.88

hox = QO THE =
¥ 3 FESHEEAN A5AE.

Table 3. Performance indices of tracking response characteristic

ISTE| ISC |ISTC| IHS| ]

PI 22.17 17.04 19.94| 0.36 69.82

PID 22.19 17.04 2093 | 0.14 68.14

PI-D 20.04 17.60 22451 0.17 68.17

PI-PD 19.24 18.86 788 0.37 64.60

1I-PD 23.83 21.25 4.04 | 0.40 72.35
oF RES 2HFTH AVRF 40 B Lo|
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