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LQG Controller Designing Method for Actuator Based on Miniature Encoder *
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Abstract: A Linear-Quadratic-Gaussian ( LQG) controller design method of servo motor control system based on
micro-encoder was proposed to satisfy the requirement of high-precision and limited volume in the aerospace field.
The actual motor system structure and the typical error of the encoder were analyzed, and the state equation of sys-
tem was established with noises. A stationary Kalman filter was designed which can achieve the optimal estimation
of angular position, angular rate and angular acceleration. LQG controller was designed based on the general indi-
cates, the simulation model was established in the Matlab/Simulink environment, and control effects were predic-
ted. Simulating the actual work environment, an experimental test system was built, and it’s tracking performance
was tested and evaluated. Simulation and experimental results showed that linear quadratic Gaussian controller with
Kalman filter based on micro-encoder has a good tracking performance and a bandwidth up to 24 Hz, and is also
able to effectively suppress noise.
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