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Abstract.  This paper presents the application of linear quadratic regulator (LQR) and 

linear quadratic Gaussian (LQG). The nonlinear model of permanent magnet synchronous 

motor (PMSM) has been linearized by two methods (based on field orientation principle 

and fast power electronic). It is shown that optimal feedback gains and optimal PI can 

improve speed overshoot and speed settling time. Then it is assumed that system has input 

and measurements noises and noise effect is reduced by Linear quadratic Gaussian 

methodology. Computer simulations have been carried out in order to validate the 

effectiveness of proposed schemes.     
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i i  d-q Stator currents 
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v v d-q Stator voltages 

r
ω       Electrical speed (rad/s) 

r
θ        Electrical position (rad) 

L
T       Load torque (N.m) 

R        Phase resistance (Ω) 

L        Phase inductance (Henry) 

J        Rotor inertia (kg.m2) 

D       Damping coefficient (N.m.s/rad) 

ϕ        Permanent magnet flux linkage (N.m/A) 

N      Number of pole pairs 

1. Introduction  

Vector control technique, incorporating fast signal processing and fast power 

electronics, have made possible the application of ac motors drives in high 

performance tasks where traditionally only dc servo drives were applied. A 

permanent magnet synchronous motor (PMSM) employing vector control is 

especially favorable for high performance servo drive applications because it 

fulfills the design criteria of high performance servo drive, such as compact 




