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(A Study on State-Space Model Identification of AC Servo Motor System)
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Abstract

Generally, The systems are so complex that it not possible to obtain reasenable models using

physical insight. Also a model

based on physical insight contains a number of unknown

parameters even if the structure is derived from physical laws. To solve these problems, the
systems identification is described in this paper. So, AC servo motor system which has both open
loop and closed loop is selected as an example for identification. A state-space model of AC
servo motor system is identified through open loop experiment and identified through closed loop
experiment and using pole placement integral contreller to open loop system. As the results, From
ARMA model, We have obtained continuous—time state space model.
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Table 1. Inverter switching sequence of hall
sensors signal
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Fig. 6. The system identification test

= dA4 dYgHe

2 oolg 7hed ge ZRode) g o =
BIOYEZ GoFd AbEAL QdEHolLe BY 7
29 ddo) hat F4e) ma) g

E EEellMe Mallab ZE21#E AT&4dte] AC
AE HAFY] A2ds astgh

4. a2

AC M2 AF7) Aade] Hde F 717 oy

oz 4T A A PEL AT Aol
Axdg A2T E M g e 499
Aoi7lg AAdel HEAdrl ¥g Hastn F
2 AE AsRe TUe Farel AGIIE 4
Ad & AT eeld Adg S9,

—202 -



E-iv ]

‘m.

b O O ARG YA
zmiH' ' ‘k f " i
wl | [ 1

il } TR
<1000 ; ! H 1
_,I.,L!J J | L _
= i ::dt'.’”
o b
e

Luma, secands

I3 7. MU 2= ARMA 222 Mgy

XE D AMAE, YS A% pm)

Fig. 7. Resuli of ARMA model identification
without controller

X axis : lime (sec), Y axis : velocity (rom}

q at U‘2 Olﬂ O‘ui 0‘5 O:B (!IT BJB 0?9 {
Limw, coconds -
J& 8 HJ 2= ARMA 28 Ay
X = D A2ZVE), Y= 5% ipm}
Fig. 7. Result of ARMA model identification
wilhout controller

X axis : time{sec), Y axis : velocity (rpm)

Aol 717k gle Aadel g Aueg 2d Ay
A A, 43, 4% Bo,

—0.0003 —0.06% —2.9322
A:LOXI[)”‘ ] 0 0 {4.1)
0 0 0
I
B=H (4.2)
0
C=1.0x10"%[ 0 —0.0107 2.9364] (4.3)

p—

:r“wl"”ﬁr“ ,: TFMH ri“—\]
g
= | |

1ime, sacoad

J8 9. Pl1 MUJI=E HE5 ARMA T2 AlY |
X AZE, Y& - 855 (pm)

Fig. 9. ARMA model identification with PI
controller 1l

time (sec), Y axis :

X axis : velocity (pm}

LT e
:‘1: G - 1Ry

R

2

[

i5 #% 07
{imp, saconds

1] ‘%1 ﬂjl 03 D‘i

210, PILAOIIE HESB ARMA E Ald ||

XE:AZHE), ¥ = : &< (rpm)

Fig. 10. ARMA model identification with PI
controller I

X axis : time (sec), Y axis : velocity (rpm)

AA77F e ALde dg FeF 2E 4y
AAE H{44), 45), 46)3% £
—0.004 —0.0157 —0.347 — 64162

A=1px10% 2 , ’ 0 (4.4)
0 [¢] i} 0
1
0
B 0 {4.5)
0
C=1.0%10"%[ 0.0001 0.009 0.1682 6.4274] {4.6)



4.3 &5HO0 &8 24

I 11, A0IID g 2= 13 £<H0 20
X & AlRA(E), ¥ & 1 &< pm)
Fig. 11. Result of model without controller

X axis : fime (sec), Y axis : velocity rpm}

a8 12, Pl AN 2=

XE D AZH=E), ¥ 5

Fig. 12. Result of mode! with PI confroller

X axis @ time (sec), Y axis : velocity (rpm)
5 &2 =2

D20 S S0 2
£ (rpm)

-

T =xelME AC MR HEr] Alade deE
24 A4E 918 ready-made 2AS HAET
ARMAS s HEslo Alage] mElg AEsiqu)
Mzpie] iR geist AT deels H¥g @ 2
el thale]  Sralelg FHIAH AFT Andg]
A5 2ol digtel HAT Aelz|E AR F 54
of sge Agze PHog FEY HAEZ Axde)
SkAle] Aate} LEg FHstgc

dl

AFE Al S Aty o718 FAs FH
Allze Wgad #o)r] FRARE d2d ¢ 9
ol Alzdle obAde B ¢ 9o

oo #E G@FFAAZ AC My HE7] Axde
AFAA7E 2 Esle Az vl4d3 wEeE e
A Alzglel] T ERE dellE Ao}, xg
AT AR ohlel B oo B EA A
= ael diald AFEojer T etk

=EE AGREE 7 AE dAd A g
ry BATEA] el 1A el o
5¢],{1998.10~2000.10)

g a s

(1) | R. Hendershot |r and Tie Miller,
Brushless Permanent-Magnet Motors,” Magna Physics
Publishing and Clarendon Press, Oxford, 1994,

(2] Lennart Ljung, “System fdentification-Theory for the
User,” Prentice Hall, Englewood Cliffs, N.J., 1987,
1999,

(3) LANDAU, “Systemn identification And Controf Design,”
Prentice Hall, Englewocod Cliffs, M., 1990.

4] william s Levine "Control Handbook," CRC Press,
1596,

“Design  of

(5) 2T, “0l2ln BT ALY HHB LY A
of Bel B MM WS MK R AR
e, 1999,

[5) Chi-Tsong Chen, "Linear System Theory  and
Design,” Saunders College Publishing, 1984

[7) Robert [. Strum and Donald E. Kirk, “Contemporary
Linear Systemn using MATLAB,” Brooks and Cole,
Thomsan Learning, 2000.

_204_



