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Adaptive Backstepping Controller Design for a Permanent Magnet
Synchronous Motor using Speed Observer

2 Yol @

(Keun-Ho Hyun and Hai-Won Yang)

Abstract : A nonlinear speed controller for a surface mounted permanent magnet synchronous motor (PMSM) based on a
newly developed adaptive backstepping approach is presented To compensate parameter uncertainties and load torque
disturbance, a nonlinear adaptive backstepping control law and adaptive law are derived systematically through virtual control
input and suitable Lyapunov function. Also, speed observer without using costly speed sensor is presented. Simulation results
show that the proposed controller can observe the speed and track the reference speed signal generated by a reference model.
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nomenclature(symbol) value[unit]
Rated speed (w) 785 [rad/sec]
Rated torque (Ty) 22 [N+ m]
Number of pole (P) | 2

Resistance (R) 1.6 [Q]

Inductance (L) 0.0094 [H]

0.000004 [N - m/rev/min]
0.311 [V/rad/sec]
0.0000765 [kg - mr]
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