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A Friction Compensation Scheme Based on
the On-line Estimation with a Reduced Model
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(Jae I Choi and Sang Sik Yang)

Abstract

: The friction is one of the nonlinearities to be considered in the precise position control of a system

which has electromechanical components. The friction has complicated nonlinear characteristics and depends on

the velocity, the position and the time. The conventional fixed friction compensator and the controller based on

linear control theory may cause the steady state position error or oscillation. The plant to be controlled in this

study is a positioning system with a linear brushless DC motor(LBLDCM). The system behaves like a 4th-order

model including the compliance and the friction. In this study, the plant model is simplified to a 2nd-order model

to reduce the computation in on-line estimation. Also, to reduce the computation time, only the friction is

estimated on-line while the mass and the viscous damping coefficient are fixed to the values obtained from

off-line estimation. The validity of the proposed scheme is illustrated with the computer simulation and the

experiment where the friction is compensated by using the estimation.
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Fig. 1. The cross-sectional diagram of the LBL-
DCM positioning stage.
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Fig. 10. The simulation results of the position con-
trol with the on-line friction compensator.
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Table 3. The condition of the simulation and ex-
periment of the position control.

Items Figure number Compensation
| Simulation Fig. 10 On-line
Fig. 11 None
Fig. 12 f-1i
Experiment == %g Of 'me
Fig. 13 On-line
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Fig. 11. The experimental results of the position
control without friction compensator.
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Fig. 12. The experimental results of the position
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Fig. 13. The experimental results of the position
control with the on-line friction conpensator.
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