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By considering a full-order observer for a voltage-source inverter-fed induction motor, new
vector control systems which are derived in not only a stationary reference frame but a rotating
one are proposed. In the proposed systems, the equation of the stator current observer is
used for the computation of the stator voltage. Furthermore, this new idea is applied to the
vector control system with the estimation of machine parameters and the rotor speed which is
based on the model reference adaptive system (MRAS). By using the Lyapunov theorem the
stability of the parameter identification is proved. In order to study the effects of parameter
change and observer gain, the trajectories of poles and zeros of the torque transfer function are
computed and discussed. Transient responses which are computed by a nonlinear model for
the parameter identification and the change of the torque current command demonstrate the
validity of proposed method.
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Fig.5 Trajectories of poles and zeros with param-
eters of stator and rotor resistances.
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Fig.6 Trajectories of poles and zeros with param-

eter of current gain.
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Fig.7 Parameter identification ( N = 20rpm ).
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Fig.8 Parameter identification ( N = 1000rpm ).
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Fig.9 Proposed sensor-less vector control system
( stationary reference frame ).
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Fig.10 Proposed sensor-less vector control sys-
tem ( synchronously rotating reference frame ).
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Fig.11 Parameter identification of proposed
sensor-less system ( N = 100rpm ).
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Fig.12 Parameter identification of proposed
sensor-less system ( N = 1000rpm ).
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