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A new method for the combination of GPS and MEMS inertial sensors

Wang Song, Zhan Yuli, Tian Bo, Li Zhifeng
(UAYV Research Institute, Beijing University of Aeronautics and Astronautics, Beijing 100083 )
Abstract

This paper presents a new method for the combination of GPS and MEMS inertial sensors, and according to the
combination, gives a GPS information filtering algorithm based on the carrier maneuverability model and the Kalman
filter to obtain the acceleration caused by the carrier trajectory maneuvering. This acceleration can be removed from
the accelerometer measurements, thus it can compensate the attitude determination algorithm based on MEMS iner-
tial devices for the carrier maneuverability. The obtained attitude information is not sensitive to the unlock of GPS
signals, thereby it can avoid the rapid and unlimited growth of the attitude error due to the low precision MEMS
sensor in the case of traditional GPS/INS combinations without GPS assistance. The algorithm has very little compu-
tation, and is suitable for micro systems. The car tests showed that the attitude accuracy of the new algorithm de-
creased slightly compared to the traditional GPS/INS combinations, but it was much better than the attitude deter-
mination algorithm for MEMS inertial devices without maneuverability compensation.

Key words; GPS/INS combinations, MEMS inertial sensors, attitude estimation, carrier maneuverability

compensation, Kalman filter
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