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Speed Control of AC Servo Motor Using Adaptive Fuzzy-Sliding Observer

A0E, £33, 28-S A9H, AUd, EEE, A
Kim Sang-Hoon*, Yoon Kwang-Ho Ko Bong-Woon, Kim Won-Tae, Kim Gi-Nam, Nam Moon-Hyon
Kim Lark-Kvo

Abstract - In this paper, the gain of the observer is properly set up using the fuzzy control and Fuzzy-Sliding
observer(FSO) that have a superior transient characteristic and is easy to implement compared to the existing method is
designed. It estimate the differentiation of the armature current directly using the armature current measured in the AC
motor. It estimate the speed of the rotor using the differentiation. It is proposed speed sensorless control method using
the estimated speed. Optimal gain of speed observer(Luenberger observer) was set up using the fuzzy control and
adapted speed control of AC servo motor. To verify the performance of designed Fuzzy-Sliding observer, simulation
compared with fixed speed observer gain of GB Wang and S.S Peng ‘s sliding observer is performed. Also, it was
proved the excellence and feasibility of the proposed observer from the comparison test with a speed sensor and without

a speed sensor which used a highly efficient drive and 400W AC servo motor starting system.
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Fig. 1 speed observer using sliding observer
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Fig. 2 Structure of Fuzzy Sliding Observer

(1) A A 8%

B =E2 £58%3%7]2 49 Luenberger 357]9 #
&7] o5& A 9std HA AN2ds mQldigon
HA A2de) 98 o AR AFS HA7A AHY
Z34E AHEEAn. e 48 e AAsE ¥A @
o2 W@yl Y E 29 39 BAY 2% 59 (A
3 WS 7T HA% $A43E& g

B MM MS ZE PSP re

-7 -® -8 -4 -3 2 10 3 =z 3 4 w6 7

a9 3 WAy A4y 2% B4

Fig. 3 Nonlinear triangle membership function
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‘Table 2 The result of constant speed without load (3000 mm)

HERE Z1E45(3000 [rpm]) A F(3.24 [A])
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overshoot[rpm] %0S [sec]

Sliding &5 3074 247 0.122

Observer A 6.43 93.4 0.128

Fuzzy-Sliding | £% 3015 05 0.315

Observer SR 377 164 | 0.148
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