The design of the expanded I-PD Controller with the

Neuro-precompensator
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Abstract

A many control techniques have been proposed in order to improve the control performance of the
discrete-time domain control system. In the position control system, the output of a controller is generally
used as the input of a plant but the undesired noise is included in the output of a controller. Therefore
there is a need to used a precompensator for rejecting the undesired noise.

In this paper, The expanded I-PD control system with a precompensator is constructed. The
precompensator and I-PD controller are designed by a neural network and these coefficients are changed
automatically to be a desired response of system when the response characteristic of system is changed
under a condition.
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Eq!\w L ﬂ!\v &ﬁv flA
E V UV I d\i V

(a) Angular velocity

T LT
RN RERARRA

HL I
<7

R

(b) Reference input and angular position
18 5. I-PDA} A $5
Fig 5. Responses of I-PD control system

atglon o] A9 27AE W3 AFct

A p(0)=1 22 FAAFTZ ¢ (0)=0471
23 c(0) =0.0572 WHIAZ A FFEA] 19
63 7oltk. c 0ol & 2™ 6914 ALHEA
2 5o HEA AEE Age] AARHT A=
SHAEHIE & AA 2 AL 4 ¢ dAT a9
62 (b)ollA B =ddte A RS
e7b skA 3] A A=A oty Aok A AbgA]
e A 7] A 00 00572 AA §
2”79 AR 2d6el vlA FegdAdE =
433 AAEl FRAd mEdle A7E dF%
B A& 45 stk 2BEE (09 #%E HA
B4E F AARAY) AL 143 AS  hy
o] H&%E F=gFAd] AMA AAHLE
¢4 sldet

E 4344

NN
<

—~ ]

i ~
| —
£

! <
- ]

(a) Angular velocity

f
ARRR Rl

5 ¥
—te—y

L

]

4% & &

(b) Reference input and angular position
33 6. b;& W3 AREW HASH(cm
0471, 6= 1)
Fig 6. Response of The expanded I-PD Control

system

a78 ASHANE Al A b0

623



s PP B3 A A4 ABE

=0.3962 & A-gHo] a¥8e|rt. 178 AL
A HE-ggaelzl A3 AAHZ FEAE
Age] AR As 4 Ak 2 ER p0)
—3— AA &% & xdilm} ] X*%i}érﬁl e}

T

(a) Angularvelocity

5 8 8 & 48
]
—
R

IRRRTNANN

Y > ) =t

W
q
q

(b) Reference input and angular position
a3 7. b;& 83 ARE d SE55(¢,=0.057,
b;=1)
Fig 7. Response of system varying b;

V3dE

1PD Aol7)2 Aol Aol AN Aeisle) §
A st £ 98 AHo] WAR o)A A
& AR Sald BARAIIE AAT 5 A
e AAste] o] LPD Aol7lsh AABA7IE 2
A% £92E 2 AT FASI o] 417
o] AR Aoi718] 2 ool g3 sl
onf A77Es] $RAE Aeitye] Aeletn
ARale] e duelFos fEsdrh AP
A7 g e AF ARAE Agstel Agsted g

624

Byt
F
P——
3

- I
—_—_

E
._%
*

3

=]

s

T

Eyy =31

5 3 8 88
]
R
RE—

L]

(b) Reference input and angular position
323 8. c;& W3 AZE o &=5H(c,;=0.057,
5;=0.396 )
Fig 8. Response of system varying c;

e AEE 9% 4 Atk
A RS SARAAN 1) S gl
FE3E A5ARE FEAAT D) 133 A
gtol A4e4% FERAAN KA ofch.
o1l Asolx Ak AIANH RABAE
A Akl Agskaz A F3E 54
& 9lee & 4 gleh

#aEs

[1] H. Butler, Ger Homderd, and Job von
Amerongen, “Model Reference Adaptive of a
Direct-Drive DC Motor”, IEEE Control System
Magazine Jan. 1989. Vol. 27, No 8, pp. 899~
906, 1991.

[2] Katsuhisa Endo, Yoshihisa. Ishida and Takashi
Honda “Gain Adjustment of I-PD control
system” T. IEE. Japan. Vol. 113-C, No. 6, pp.
409~416. 1993



X/ AT AAEANE e g [-PD Aloj7]9] AA

(3]

{4]

(5]

(6]

{71

G. Lightbody and G. W. Irwin “Direct neural
model IEE.
proc-control Theory. Appl, Vol. 142. No. 1,
pp. 31~43. 1995.

M.Yuan, ANPoo and G.S Hong

neural control system; Nonlinear extension of

reference  adaptive  control”

“Direct

adaptive control” IEE. proc-control Theory,
Appl, Vol. 142, No. 2, pp. 661~667.
1995.

Rumelhart. D. E., Hinton. G. E. and Williams.
R. J., "Learning Internal Representation by
Error  Propagation”,  Parallel  Distributed
Processing, Vol. 1,MIT Press, pp.318-362,1986.
K.J.Hunt, D.Sbarbaro, R.Zbikowski and
P.J.Gawthrop "Neural networks for control

systems-A survey” Automatica, Vol. 28, No 6,
pp. 1083~1112. 1992.

D.Psalts. A. Sideris and A.A Yamamura "A
IEEE
Control system Magazine, No 2. pp. 17~21.
1988.

multilayed neural network controller”

(8]

0l

L, aeld, olef7] “vlojz R ZBAAE
o] 4 Servo AE719 AH-gAe]” Fodga
Al71e d3A A 29, pp.169~177, 1988.
#. Vol. 29. No. 3, pp.340~346.1993.

5A “$IH AAANA IPD A7l 2%
Ao A ARy =F Fodiga Az}
Fehat gy 1994,

3l & #(Hong-Gon Ha)
19724 Foldigtx ARFEH &
19774 Soljatz oy 2

A2
19844 Foohota ol Fok
uha

A ejojstn Faos Qappse 24
sgAlgok Aojol, A5d U ulaYAlE

625



