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Design of an Adaptive Speed Regulator for a Surface-Mounted Permanent

Magnet Synchronous Motor

Young-Sik Choi, Dong-Young Yu, and Jin-Woo Jung
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ABSTRACT

This paper proposes a new adaptive speed controller for the speed control of a surface-permanent magnet
synchronous motor. The proposed adaptive controller is very insensitive to model parameter and load torque
variations since it does not require any accurate information on the motor parameter and load torque values.
Moreover, the stability of the proposed control system is analytically proven. To verify the effectiveness of the
proposed adaptive speed controller, simulation and experimental results are shown under motor parameter and
load torque variations. It is clearly validated that the proposed speed regulator can precisely control the speed

of permanent magnet synchronous motors.

Key Words : Adaptive control, PMSM, Robust control, Speed control
.M B th a#ER 7]E9] PID Aloje} e A3 Alojwh4
o] H|AS PMSM Al2dlel] AREHTHA, 53 =
ATA 7 HAE7I(PMSM)E &8, AfA H &9 Aed AEe Al Ass BEE gtk
& Axe, AT, AAA4 59 A wZedd CNC & aER olydt HAE sAsty] st ¢eHS7]
A7 Qe R 5 AR §8 Bl EyA A B olgstel FakES WEd E4 Ao Wl A
gxx Qo T pMSME BlH ol 9% AP g g@anzss Jwer s
slg, wel sheble S3b e BEAd SHS sk RO JERAe mH sugs RAsEE A4
Ao A 299 PR ohleh FeAF Aol 452
B 4 gloh
Toal MR Ya, S MANT| SR xDF ol ] e . - -
E-mail JanJung@donggukedu & =l PMSMe] AR SRAlofS Bt
SR S0 MAMT|ZEE Mg SRy = AgEEAo7|E Aotsith Aty SLA|ofr]=
“stslel SIof MAIMI|ZEE utAbby UE E 1515 AHE HoE
waolxf : 2010, 7. 26 1xH AlA} 1 2010, 8. 28 wE sRelEet pelrae] e gRs e st
2K} AlAF: 2010, 9. 4 AAMREE 1 2010 9. 9 72 gorg g9 ¥WEd we #34% 545 e



426  EPNE EE HGE 155 6T 20104 12H

oh ER AHE Mg AlolAzgle] S A Nyl
o7 Zwslt) wxuto g Aoty ZEAo7]9 A% * st ,_,cf,:iii.".:, PWM —3> PMSM
S AFa] dlskel PMSM T5A 2 0] 8-38to] B oo fae |l bas [§87] i s |6
A57) Aevle WE 9 e WE § oY 20 5 A
oA AlEYeld W A3 At FojHrh 0

2. HEHMo7| A 744 a2 1 Z2)o| PUSM HOjA|ABle| 2 clojoj1y

Fig. 1 Block diagram of conventional PMSM control system
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Fig. 3 Overall block diagram of the proposed adaptive
control system
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method under no parameter variation
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