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A New Satellite Attitude Determination System Integrating
Antennas with Attitude Sensors

Xia Keqgiang, Zhou Fengqi, Zhou Jun, Liu Yingying

(Institute of Precise Guidance and Control, Northwestern Polytechnical University, Xi'an 710072, China)

Abstract; Aim. To our knowledge, existing methods in the open literature™? still use attitude sensors
alone; in our opinion, they cannot satisfy the increasing precision of satellite attitude determination
required by satellite missions now. We propose utilizing attitude information inherently contained in
antenna measurements to increase greatly the precision of attitude determination. In the full paper, we
explain our attitude determination system in some detail; in this abstract, we just add some pertinent
remarks to naming the first three sections of the full paper. Section 1 is: the residual error model of
antenna measurements. In section 1, we analyze the information contained in antenna signals to be used
for attitude determination and then establish the residual error model of antenna measurements expressed
in terms of error quaternions as shown in eq. (11). Section 2 is: the residual error model of attitude sensor
measurements. Section 3 is: the satellite attitude determination system integrating antennas with attitude
sensors. In this section, using the residual error model of attitude sensor measurements and that of
antenna measurements, we set up our satellite attitude determination system that integrates gyros,
antennas, infrared horizon sensors and solar sensors by using the working principles of our system given in
the block diagram as shown in Fig. 1. Then we estimate the attitude of a satellite by fusing the
measurements and utilizing the Kalman filtering. Finally we simulate our satellite attitude determination
system, The simulation results, shown in Fig. 2. indicate preliminarily that both the accuracy and
convergence speed of attitude determination can be improved greatly by introducing the attitude

information of antenna signals.

Key words: antennas, sensors, Kalman filters, error quaternion, attitude determination
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