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An adaptive UKF algorithm for silicon micro-machined Gyroscopes

Ji Xunsheng™ ™ , Wang Shourong ™"
(¥ School of Automation, Southeast University, Nanjing 210096)
(™ School of Communication and Control Engineering, Jiangnan University, Wuxi 214122)
(™ School of Instrument Science and Engineering, Southeast University, Nanjing 210096)
Abstract
Considering that the silicon micro-machined gyroscope bias is often non-repeatable and is easily affected by some
nonlinear factors, the paper suggests that the bias is AR modeled by a really-time recursive method, the state equation
and measurement equation are built, and an adaptive unscented Kalman filtering ( AUKF) is devised to filter the gyro-
scope bias by means of the variance inflation. Based on the linear measuring procedure, a simplified UKF algorithm is
used to really-time improve the procession. The simulation from the gyroscope static bias and the dynamic measurement
shows that the simplified AUKF algorithm is evidently superior to the UKF and the Kalman filtering (KF) . The simplified
AUKF can increase the bias stability 3 times and 2 times of the KF and the UKF. The decreased error between the fil-
tered and unfiltered dynamic measurement is 1.46 and 1.34 times of the UKF and KF. The mean of the dynamic mea-
surement does not change. Compared with the KF' and the UKF, the AUKF occupies the most processing time.
Key words: silicon micro-machined gyroscope, unscented Kalman filtering (UKF) , adaptive estimation, non-linear
filtering, AR model
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