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Abstract: A preliminary and accurate LuGre {riction parameter identification method was put forward
to improve the control precision of an inertially stabilized platform for airborne remote sensing due to
its limited gimbal angular motion. From the digital control system, the parameter identification
system of a friction model was constructed to transform the identification problem into that of a curve
fitting. By limiting the amplitude and frequency of a input signal, the difficulties of parameter
identification of friction model caused by the limited gimbal angular motion were solved. On the basis
of the digital control system, the linear friction parameter was preferentially identified. Then,
according to the stationary and dynamic characteristics of LuGre model, a sub-step bi-directional
approach and a sub-step searching method were proposed to identify the remaining friction parameters
in turn, and the preliminary identification was completed. Furthermore, the accurate identification

was achieved by making full use of preliminary identification results and genetic algorithm. Simulation
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results indicate that parameter errors of preliminary identification are less than 5% while that of
accurate identification are down to 0. 7%. After adding a friction compensator designed by identified
friction parameters, the ability to suppress the interference caused by low frequency angular motion of
a base is improved by 4 times. An experiment for the identification and compensation of friction
parameters based on a principle prototype, and the results show that the control precision of system is

double that of the traditional one, which verified that the validity of identification method proposed

and its engineering meanings.
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Fig. 1  Sketch map of inertially stabilized platform for

airborne remote sensing
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Fig. 2 Structure of control system with single axis
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Fig. 3 Identification principal of digital control system
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Fig. 4 Results of input signal and response signal
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Fig. 5 Identification system of friction parameters
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Fig. 10 Flow chart of friction parameters identification
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Fig. 13 Prototype of inertially stabilized platform system
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Tab. 3 Identification results of friction parameters of

prototype in pitching axis
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o /(Nms * rad™") 12. 24
M./Nm 3.70

b 2 480.02
w/(rad * s7") 434,11
o /(Nm * rad™") 0. 28
6/(Nm * rad™") 0.99
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Fig. 15 Experiment effect of friction compensation
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