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Design of Satellite Attitude Monitoring System in Orbit
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Abstract; Aiming at the problem that the traditional satellite on— orbit attitude monitoring system cannot determine the degree of
matching between the on— orbit attitude vector and the normal vector, resulting in inaccurate attitude angle monitoring results, a sat-
ellite on— orbit attitude monitoring system design based on Fuzzy ART clustering is proposed. The system hardware calculates the az-
imuth and elevation angles according to GPS, and isolates carrier disturbance; uses MSP430 digital/analog signal converter to unify
CPU commands and addressing modes; uses AS5145B magnetic angle position encoder to output pulse signals; uses dual—axis mag-
netic sensor HMC6352 the circuit of the electromagnetic compass to get the approximate direction of the satellite’s orbit attitude. The
software part uses Fuzzy ART to cluster satellite on—orbit attitude monitoring data, determines the clustering center, determines the
degree of satellite on—orbit attitude vector matching with the normal vector, and opens up new memory nodes based on the matching
results. gives alarm information. and completes attitude monitoring. The experimental results show that the designed satellite system
can quickly stabilize the attitude by applying a control moment when the orbital number of revolutions is 1; when the orbital number
of revolutions is 2, the pitch angle in the z— axis direction differs by 1° from the actual three— dimensional angle, which indicates the
system has high accuracy in monitoring the satellite’s on— orbit attitude.
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