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Design of an Estimator for Servo Systems using Discrete Kalman Filter
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Abstract - This paper propose a position-speed controller with an estimator which can estimate states and
disturbance. The overall control system consists of two parts: the position-speed controller and an estimator. The
Kalman filter applied as state—feedback controller is an optimal state estimator applied to a dynamic system that
involves random perturbations and gives a linear, unbiased and minimum error variance recursive algorithm to optimally
estimate the unknown state. Therefore, we consider the error problem about the servo system modeling and the
measurement noise as a stochastic systern and implement a optimal state observer, and enhance the estimate
performance of position and speed using that. Using two-degree-of freedom(TDOF) conception, we design the command
input response and the closed loop characteristics independently. The servo system is to improve the closed loop
characteristics without affecting the command input response. The characteristics of the closed loop system is improved
by suppressing disturbance torque effectively with the disturbance observer using a inverse-transfer matrix. Therefore,
the performance of overall position-speed controller is enhanced. Finally, the performance of the proposed controller is
exemplified by some simulations and by applying the real servo system.

Key Words : State and disturbance estimator, Servo system, Kalman filter algorithm
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