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A GAS BEARING PLATFORM ATTITUDE CONTROL

FOR ASSESSMENT OF AOCS SYSTEMS

V. Carrara,* A. M. Oliveira† and H. K. Kuga‡

This paper presents a solution for the development, validation and testing of at-
titude control system for satellites with hardware-in-the-loop dynamics and
control. The system is based on a gas-bearing platform in which several sen-
sors and actuators, similar to those usually employed in satellites (engineering
models) were fixed. Magnetometers and gyroscopes are easily incorporated to
the platform, but sun sensors and star sensors are more difficult. The solar sen-
sors are replaced by a tri-axes accelerometer, while the star sensor relies on di-
rect night sky measurements. Although hot gas thrusters cannot be used, both
magnetic torque coils and reaction wheels are feasible to be incorporated to the
arrangement. The gas-bearing balancing process is critical for real satellite dy-
namic simulation and therefore the solution is addressed in this work, by
means of a non-linear filtering of the sensor readings. The filtering process also
obtains the platform mass properties. In order to increase the filter accuracy the
gyroscopes were calibrated; the calibration results are also presented here.
Finally, an attitude controller was implemented in the platform and the control
performance was analyzed and shown together with the conclusions.
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