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Rotator attitude measurement using GPS
based on Kalman filter algorithm

Chen Yuepeng, Li Dongguang, Cui Zhanzhong
(National Key Laboratory on Electrical Engineering and Control, Beijing Institute of Technology, Beijing 100081 )
Abstract

The basic principles and methods for real time measurement of the attitude of a rotator using the sinusoidal
phase modulation wave of the carrier signal of a single-antenna GPS’ receiver were investigated, and a Kalman fil-
ter algorithm was designed to achieve rotator attitude measurement. In order to the overcome the shortcomings inher-
ent in multiple-antennae measurement such as antenna phase delay and independence between noises, a single an-
tenna was placed at the phase center deviating from the rotating axis. The relationship between the rotational atti-
tude and the GPS carrier signal was analyzed, and the mathematical model for carrier signals was given. In the GPS
receiver tracking loop, a Kalman filter model that contains posture information was established. Using the proposed
posture algorithm, the MATLAB simulation on the performance of the tracking loop was conducted. The results in-
dicate that the posture algorithm can yield a narrow tracking loop bandwidth, enhance the effectiveness in suppress-
ing noises and tracking rotation signals, and improve the precision of attitude measurement.

Key words: GPS, single antenna, Kalman filter, attitude measurement, rotation

— 275 —





