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Abstract

In the design of a controller, the percent peak overshoot, rise time, and settling time are
-generally very important factors.

It should be considered sufficiently that the system has relative stability and adequate charac-
terics of the steady state response and transient response according to the object, and that the
controller is to be designed to optimize the system in somesense subject to some constraints.

In the paper, a method to determine the optimal parameters of the PI controller in the unity-
feed back control system is proposed. Here the sense of the optimum is to minimize the integral
of the square of the control error under the constraints that the maximum absolute value of
-control input, maximum overshoot, rise time, etc., should be smaller than the pre-given values.

In the analysis, the traditional method and the state variable method are combined in order to
reduce the computational procedures required in the design of PI controller. Therefore, the

procedures proposed in the paper will be usefully applicable to the practical feed back control
'system with a second-order plant.
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Fig.5-1 indicial responses of the system experimented.
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Fig.5-5 rKp—Mp curve and kKp—T; curve for k=1.0; {=1.0, w,=1.0

Fig. 5-50 4 Folx HIRMEIES MR mERd Al M EE 1.15~1.224 78 H & o] &
iR HRIE Y REIMEA Y Me(id #Ha #Rd kg gl

EIEZ RS il Bl Me (% S5 (synthesis)ol glol A B HHEUAM 8 skt

olm2 MR Wit W e BEY LE A

= K% k=1.0, {=0.3, wn=1.0, k=1.0, {=0.5, w»=1.0 ¥ %k=1.0, {=1.0, ws=1.09l
il #30A fLAHERH (phase margin) Pu st kKp—T: #ifg k8] BIRE el QL& Fig. 5-6~Fig,
5-8ell Al oF 4 gl%o] 4lfmaze) FIfg Kezrol ¥ 435 (HRK Py & A2 ®WAstE HAE
Beola g

FIHRHS PufE FHES

Pu=Arg. F(jw) +180°
=tan~!1(Tiwn’5) —90° —tan=(2Lvp/ (1 —v5?)) +180°% ceeeeerersennresnareanes (5+5)
g, v/=w,'/w, w, ; gain-crossover frequency)

Fig.5-861 4 49 m= k=1.0, {=1.0, wn=1.081 Ffficl #al RG] %% Fig. 3-5¢14 4
7ol FolA L o ol at HIRMEMS WESE HF Kr=3.16~3.93 14 Pu=51.63°~48.25° 4
e et Sul ol A IR R RHEMEA Y Pugkdl HWE T8 WRET T AR
T}, 10

i 19k e Fbkol B FolA HIRKE: Tl Ax Kp=3.93, Ti=2.754 e FPEmEE T3

— 196 —



A8 GRS TA S PLEMR KRt L PR

-

Comax/k

Umax+k
Q TR (sec)

CRmax(®)

120

100 \

80

& Py (degree)

10.25
05

300 S0

0.3
400
L0 106

6.0 200

30
0.4
300 08
4.04
20
200 10

0.6

100

76 70 30 70 50 60 70 kKo

Fig.5-6 kKp—Py curve and kKp—T; curve for k=1.0, {=0.3, w,=1.0
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Fig.5-7 EKp— Py curve and kKp—T; curve for k=1.0, {=0.5, ‘w,=1.0
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Fig.5-8 kKp—Py curve and kKp—T,; curve for k=1.0, {=1.0, w,=1.0
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