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Friction Parameters Estimation of the Line-of-Sight Stabilization System
on Temperature Variation
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The objective of this study was to address the parameter estimation of the line-of-sight stabilization system on temperature
variation, which is a significant element in regulating the control performance of mobile platform with visual targeting
system. To this end, the LuGre friction model in this study was used both to represent the characteristic of the friction
behavior and to design a control algorithm for the friction compensation. Results from both simulation and experimental
tests helps to identify the friction parameters on LuGre friction model. Based on LuGre with parameter estimation, PI-LEAD
control algorithm is designed to compensate nonlinear characteristic of the line-of-sight stabilization system on the variation
of temperature. Finally, through simulation, the good control performance of line-of-sight stabilization system was evaluated
according to the temperature variation.
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Fig. 4 Schematic diagram for friction parameter estimation
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Fig. 8 Result of the dynamic stability test and simulation
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Table 2 Estimated friction parameters according to temperature

Param. Unit Temperature

-30°C 25°C 45°C
o Nm/rad 10200 7690 7350
o Nm/(rad/s) 221.7 192.5 188.2
oy Nm/(rad/s) 0.2 0.15 0.12
/e Nm 0.38 0.285 0.27
f Nm 0.56 0.435 0.419
W rad/s 0.07 0.05 0.048
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