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Passivity-based torque tracking control and
adaptive observer design of induction motors
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Abstract: For the high performance torque tracking and the flux observer of the induction motors, a passivity-based
tracking controller and adaptive observer are proposed. By utilizing the passivation property of the induction motors, we
put forward an asymptotical torque tracking controller. The equilibrium point of the system is reassigned and the damping
injection controller is proposed to improve the convergence rate of the system. To simply the structure of the flux observer,
the stator currents and the rotor flux are used as the states to construct the adaptive flux observer. An adaptive controller
is developed based on the Lyapunov stability theory to realize the online estimation of the flux magnitude, motor speed
and stator resistance. The observer gain is chosen to decrease the effect of the speed estimation error. Simulation results
show that the proposed adaptive-observer-based passivity tracking control strategy can effectively improve the static and

dynamic performances of the induction motors.
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