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Control of AC Servo Motor Using Adaptive Fuzzy High Gain Observer

& M B, TG Wkx, & B Zoex, B3 oo
(Sang-Hoon Kim#*** Kwang-Ho Yun**, Bong-Woon Ko**, Lark-Kyo Kim###%)

Abstract -This paper deals with speed control of AC servo motor using a Adaptive fuzzy high gain obserber. In this
parer, the gain of the observer is properly set up using the fuzzy control and adaptive high gain observer that have a
superior transient characteristic and is easy to implement compared the existing method is designed.

In order to verify the performance of the Adaptive fuzzy high gain observer which is proposed in this paper, it is
compared estimate performance of High-gain Observer and Adaptive High Gain Observer with the computer simulation.
Effectiveness of the proposed high gain observer is proved from the experiment to compare the case with a speed
sensor to the case with Adaptive fuzzy high gain observer in the speed control of AC servo motor.
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Fig. 1 Structure of Speed Observer using AFHGO
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Table 3 Fuzzy Rule for K1
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Table 4 Fuzzy Rule for K2
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Fig. 2 Block diagram of the Proposed system
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Table 5 Specification of the AC servo motor

AAEE Pr. © 400 W
RAFEa Ir 13.0 Kgf - cm
A3 A5 Nr 3000 rpm
AZAE Ir 28 A
AAAY Er 344220V

A7 A BA Jm 0.16x10° Kgf - cm - sec®
AAAH Pw 101.6 Kw/sec
ANAUNEHA 2| La 1.02 mH
3 83 A | Nmax 5000 rpm
sAHYER Tp 39.0 Kgf - cm
T W 1.73 Kgf
Feedback Unit I““er(‘;%’z)toalsﬁgc‘)der
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Fig 3 Results of Simulation
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Table 6 The results of constant speed without load

NEY4 71E42(3000 [rpm]) d7(2.85 [AD
Maximum o
overshoot{rpm] 7605 Tr [ms]
Sensor 3007 0.23 10.5
HGO 3062 2.07 11.2
AFGHO 3015 0.5 115
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Table 7 Experimental result
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g WA aolF
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Fig 4 Step response using speed sensor
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Fig. 5 Step response using speed-sensorless AFHGO
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