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Abstract: Compared with fiber optic gyroscope, micro-electro-mechanical system (MEMS) gyroscope has the
lower accuracy. In order to improve the accuracy of MEMS gyroscope, a virtual gyroscope is realized by combining
multiple identical gyroscopes, and the static and dynamic performance of the virtual gyroscope are improved. The
measurement model is established in terms of the analysis of the Allan variance of the gyroscope and the consideration
of the correlation between gyroscopes. The autoregressive (AR) model is used to establish the prediction model, and
the Kalman filter (KF) algorithm is optimized. A multi-MEMS gyroscope hardware platform is built to obtain data and
make real-time calculation. The multi-gyroscope data are integrated so as to output the optimal estimated value. A high-
precision turntable is used to test the filtering effect under static and dynamic conditions. The experimental results show
that the output error variance of the virtual gyroscope can be reduced to 1/94 of a single gyroscope under static
conditions and 1/18 of a single gyroscope under dynamic conditions. The virtual gyroscope based on adaptive KF can
significantly improve the accuracy.
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