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Adaptive Feed-forward Control with Reference Model for
Position Controller
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ABSTRACT

This paper proposed a feed-forward adaptive position controller that is robust for variable inertia. The
control system consists of PI Position controller, feed-forward and model reference adaptive control. A
parameter g(t) of the feed—forward adaptive position controller is adapted by using both the reference model
speed and position error. So it improves the transient response and reduces the settling time. And normalization
function is used to make linear adaptation time. The validity of the feed-forward adaptive controller is
confirmed by simulation results.
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Table 1 Parameters of servo DC motor

Paramter Value
i, 150
L, 14mH
ka 0.19
Viscous friction(D) 0.00001
Inertia(Jo) 698 X 10™ ke - ™%
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Fig. 7 Simulation with MATLAB
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Fig. 10 Input current waveforms of controllers

shol

e
o,
®
ok,
2
e,
o,
o
>
o
olo
[e] EE‘
i
o,
o
ne

o rf
>
=
)
to
oo I
3
[l
o
m
flo
T
X,
N
HN
tijo

8
o

T

2

N

AN

td

e,

B
Mg
o olo
4

i

i3

s

Uit

2

\'_

=g

W
=

6a

At

rir ok

Z

ol. 0. 5, pp. 446~452, 2001.10.

A, §A8, wEA o, B4 W
$7] &% Aol A, AAA 3t

A3, 49%, A% BEVE olgd ITAA
lo] WA® S Ao}, AARANE =EA)
6 No. 2, pp. 149~157, 2001. 4.

[3] nEAH, 847, A9 TE& BLDC AF79 HD
Robust Hxlxﬂoi 1 A8y o BFy] A9, dE€d
A8 =54, Vol. 4, No. 2, pp. 138~143, 1999. 4.

[4] Rafael Kelly, "A linear-state feedback plus adaptive
feed~forward control for dc servomotors”, IEEE
Transactions on industrial electronics, Vol. IE-34, No.
2, pp. 153~157, May 1987.

[5} Hualin Tan, Jie Chang and Mark A. Chaffee, Rockwell
Science Center, Rockwell Automation, “Practical
motion control modeling and pi design”, Proceedings of
the American Control Conference, Chicago, Illinois. pp.
529~533, June 2000.

[6] Rafael Kelly and Javier Moreno, "Learning pid
structures in an introductory course of automatic
control”, IEEE Transaction on education. Vol. 44, No.
4, pp. 373~376, November 2000.

[71 KS. Narendra and L.S. Valavani, "Direct and indirect
model reference adaptive control”, Automatica, Vol. 15,

pp. 653~664, 1979.

o X A

=HSHFMMA

19754 28 224, 2001 A=t WAZ
3} B9 20004 T HY FRUNS
S} AADHY,
ZH(ES
19711 6% 2424, 20024 = MRS
53 BY BN S ot YRENSY
3 AR
HAZ
MALZ
Yol 3



