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Precision Stabilization Control of Servo-system by Using Friction
Compensation
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ABSTRACT

This paper presents a stabilization control designed to improve position stabilization performance of a position
servo-system(turret) mounted on a manuvering platform(vehicle). In the consideration of the motion of the
platform, a dynamic model of the stabilization system is derived and shows the viscous and stick-slip friction
torques are the major source of stabilization errors. An extended generalized minimum variance control which
consists of a feedforward disturbance compensation as well as a pole placement feedback control is suggested to
reduce the stabilization errors caused from the friction disturbances. This modeling and control are applied to a
small experimental set-up and the experimental results confirm the accuracy of the model and the effectiveness of
the suggested control.
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ZleAMddy I" = cost function to be minimized

F k) = estimation of friction
A,B,C = system polynomials
¢ = viscous damping coefficient o
F_ T, = control force and control torque 7(k) = measured velocity of 7

7 = absolute displacement of moving mass

F,, T, = friction force and friction torque

Foion Foip = stick and slip frictions 1L M2

H,F,G,R = controller polynomials

m = mass to be controlled ZHol= ZRF(platformyd] FHE Aoly o
P.ORS = weighting polynomials in I° AYze) hgstd ZTAEe) £5o BAglel H
x = absolute displacement of mass N2E V|E AGE HAE FAsE Aoz, AAL,
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Fig. 1 One-DOF stick-slip system mounted on

moving base
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Fig. 2 Schematic diagram of experimental set-up
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