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AC Servo Motor Control Using intelligent Observer
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Abstract - DC servo motors have a defect that they need a periodical maintenance because of a
brush commutation and also they have a difficulty at high speed operation. In this reason, the use of
AC Servo motors are increasing these days. In this paper, a proposed neuro observer is applied to
speed control of AC servo motor. The proposed observer complement a problem that occur from
increase of gain of High-gain observer in proportion to the square number of observable state
variables. And also, the proposed observer can tune the gain obtained by differentiating observational
error automatically by using the backpropagation training method to stabilize the observational speed.
The excellence and feasibility of the proposed observer is proved by making a comparison test
between the proposed observer and the others applied to the same AC servo motor.

Key Words : Neuro, Estimate, Observer, intelligent

.M &

AFMNRAFIE Axy GFAHo R FARYE
o A& FFRY) G AF7] AR HBI AXE
Yotol HAF7|e] dig HEeiAolE & 5 Utk Ywiyow
AE7] A2 A ARE 4V YA dE d
Az 5o AAHEIE AE7| HFsioo g} o]
T 9 AEVE AAE AR AAE dAHo=
2% 7 A& AHel dou dnrH e size] sty ¥nk
ofvel dxo] st=sojv} Aoir o] FAHojof st o)
Ack. 2 AEF 2 ¥ 59 FAYLH A %S Bo
g7 d g AL @Ao] AFL PEo1-2] ojdE ¢x
AEVE A¥7) Fo RAgos Q7 AFAY @Y F
A T BAZ 2A4EA doh olg go] AFMEREFIY
Aol & EAEL Az AANE WME A& ¥n
THH o2 duzsls AL Aojd B AFr w3
AYHI ek ol & A&l F53 B BE7)0)8o] 2
R, A ol E&H gty NFEAQY BE79 FFHZE DG
Luenbergerel &3 A|tg FAvA #2719 GB Wang #
S.S Peng ©] Atk &eto]qd #&717F glvh 28 Y Fdy
A #E7)9] AL FHE B3] 9 A2k FE
A& dAY WP S EE golot dtm, o] F NAE) 9

AR A7

*» [E & B AFKE A7 388 HLag

= [F & 8 : VEHDHT HIEHR

oo E @ B AT AR AV TEN BER - TH

69

e BEAT A2y B5AC d& A8 F2E& R
#HE718 AASAY, 459 ALFHe] dasitds ©Ho
glen], &elolg #Z7)= WR SeveE dolor & "o
AT Aad 54 W AR AR 3 FAVL
ot weld "Al gol AHEHI e B 5 #EE 4
Zgor # /b5 Aadd HEeE, Aade B85
A2 s sevEe U ARE B8R A et 2
Hu 1ol% #BEIE oFo IHAEH Y Afd ulasA
AFEZ AXNA =9, old uwe B 27 AE=dH L
B3 e Ado F4¢ Azt diste] B22x7t AEA
Aggosn AN2dg BG4S & £ A =23 14
A4 Hyeoz tAY Aor|g FEY AF ol5ge =Zv|
dlolE] vlo|E 4o F4 HpE I ZAC Aol BF
At EAYE /HATH3-4) B =844 AL w2
BE7)e 2579 AAAN FE5AY WY Sevyg dag
A g3, BELAV AFEA G A2 FH #5Y)
o A #E7 e ¥ LR UE 4 ded, 3 HA
30|15 @719 AL @29 o)Fe] BEAHY A
v A AFEE AFYLEN A7 dHES 2E3H
,F OHAE 324559 AFAE Yld BEeAE HE
T N o5E AFFEG AV F AA ¥ Role
2FG9ER gE7IEE ol88d ATER ¥ F AE
& 71 stginh & =R AU} w2 #EZ79 A
87 g8, 2R0EAE o] FEEA] A T
3 F 908e dF3A

@ 4 o

:
— ==

o

fr

of

aL
5]
T
L%
©

Q

ox flo e

ol

=
)

2.
=

off

a2 #57] 44



WE #F71E 3 2RELE YFold Utk A dAE
Lo|% #F7IY FS BEVY ojSo] #EZYH] sl
Ay AFER AJoEA 471% 93 BReRY 3
T B4 dAYz FEA dolE wole 49 AvjzA
of Aeke EARAES BYEEUR, F HAL BEsEe] &
34E d8te F= FeA] FFHLXE vET 49 58
4332 A/Y F HA g8 Reole L{FGUS HE
71N ol g5t AFEE ¥ ¢ Ue REE 37 HAUG

A A FEU FE #3719 T2E a9 217 2
Hetd £ glen g2 #37¢ dndFe e 2o

Tm Tt PAe-D+D 4 (D @
AN, & A2 34 sbse 29 Vo, p
st D BE7| AyolSelnt,
g 4 22-25E 42DE A HdE B35 9
@ 2 Ba7) Qugsolg

= Bt PO+ @22)
%= Bt P40 4D @3
T= Tt P DD =) 2.4
%= P r=D+D4( 1~ @5

A9 dnAFE A2¢e FE54 ¢ Uy geviged g
% ALE YoE A of B opd, meolE @275}

£ o g0, #2230 e 48 YeldA @A
sk BEA 534 F48 A B2AE v 3
HE Asgen, o v¥ASF p, & A=Y AT A
o] Yol 4 gle=E ANNe 93 x4 MAsAC
g F UA REQ AEPRY B}

29 25 ANN 9] e, o7jxe A4 dal 2ol
FHEUF Y 2 F RS AL

B =M HAAY NAJNZ WL 4928 FTAE BEY)
ole® ¥ 22 o Zol Y¥Fol Vi, &3] 8/ &¥F
o} 379l wom pAA NN dYe Fdet a1
Hel dzgol Hu, 9L B5ox9 A%+ p, b, b,
g}

ag 21 F2 pErle 22
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Fig. 3.1 (a) Total Structure of System
(b) Block diagram of the Proposed system
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Table 3.1 Specification of the AC motor.

A ZY 400 W
ARER 13.0 Kgf - cm
AH3AF 3000 rpm
AARR 28 A
A% 34220V

AN EA 0.16x10° Kgf - cm - sec®
A 101.6 Kw/sec
A7IAAY-E 2| 1.02 mH

HA L3 N 5000 rpm
ENHYEA [ 39.0 Kgf - cm
=% 1.73 Kgf
Feedback Unit | Incremental Encoder

3 29ed A4 Fd9 (2,000 ripm)
Table 3.1 The results of constant speed without load (2,000 rpm)

71E£99 7154 5(2,000 [rpml)
ovIevr[sa}T:;l[lg ] %0S | Trlms]| Ts[ms]
Sensor 2115 5.75 12 20
Sliding 2130 6.5 30 80
High gain 2007 0.35 40 40
Neuro 2070 35 35 35
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