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Anti-disturbance Adaptive Control for Permanent Magnet Synchronous Motor Servo System
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ABSTRACT: In order to meet the operation requirement under
time-variable inertia and time-variable load condition, an
adaptive torque control method with anti-disturbance is
proposed for permanent magnet synchronous motor (PMSM)
servo system. With time-variable inertia, a Landau
discrete-time recursive algorithm used to estimate the inertia is
adopted. According to the rules, the parameters of speed
controller were regulated by the estimated inertia, which
guarantees good dynamic and static performance in servo
system. Under time-variable load condition, a simple
reduced-order observer is established to identify the load
torque. And with the estimated value, speed disturbances
caused by heavy load can be adaptively compensated which
improves system robustness. Experimental results show that
the proposed adaptive algorithm is effective and the
convergence rate of inertia identification is fast. Compensation
measure used in this scheme has strong robustness to the
change of system parameters and the disturbance, and it can be
applied to some drive fields that have time-variable load and

inertia changing slowly.

KEY WORDS: permanent magnet synchronous motor
(PMSM); time variable inertia; time variable load; adaptation;

Landau; load observer; disturbance
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Fig. 2 Schematic block diagram of control method for servo system adaptive torque
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