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In order to realize the good imaging quality with the high resolution for the earth observation
system, it is necessary to further improve the stability accuracy of the inertial stabilized platform.
Because of the low vibration, non-friction and high force per mass capability of magnetic bearings,
inertial stabilization platform based on magnetic bearings has attracted extensive attention of
researchers in recent years. For different mass camera loads, the inertial stabilization platform
using magnetic bearings should have good stability. When the quality of the camera changes, the
control parameters of the magnetic bearing system should be adjusted, otherwise the stability of
the system will deteriorate. In this paper, a mass adaptive control method is presented for
aeronautical inertial stabilization platform using magnetic bearings. Firstly, according to the fixed
gap control strategy, if the load quality changes, the suspension gap of the new equilibrium will
remain the same, while the suspension current changes. Secondly, a smoothing filter algorithm is
designed to extract the steady-state current of the new equilibrium point. Then, according to the
steady current of the equilibrium point, a mass-adaptive control algorithm is proposed, whose
controller parameters can be adjusted automatically in real-time. Simulation and experimental
results show that the above mass adaptive control algorithm can effectively adapt to changes of
load mass and achieve better stability of suspension performance.
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Figure 1. Left to right: Schematic diagram and prototype of inertial stabilization platform
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