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Abstract: As the traditional 6-position calibration has complicated calibration steps and long cali-
bration time, and with the increase of the number of redundant MEMS devices and the complexity
of redundant configuration structure, it is more difficult to use discrete calibration technology to
realize the error coefficients identification of devices. Besides, the calibration methods adopted by
different configuration structures have poor generality. A redundant MEMS-IMU discrete calibra-
tion scheme based on Kalman filter is proposed in this paper. The small angle modeling method is
firstly used to realize the accurate modeling of the installation errors. Then, because the triaxial
angular rates of the turntable are directly used to observations, which makes part state variables
unobservable, the output errors of the device are taken as the observations, and the device error
coefficients are used as the state variables to design the Kalman filter. Finally, the high-precision

three-axis rotary table indexing method is designed, and a four-gyro redundant structure is used
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for the calibration simulation. The simulation results show that compared with the six-position

calibration scheme, the calibration accuracy is improved by 11. 37% on average. The fast identifi-

cation of MEMS device error coefficients is realized, and the scheme has certain reference value for

practical engineering practice.
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Fig. 1 Schematic diagram of small angle rotation

vector error modeling
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Fig. 2 Turntable transposition design
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Fig. 3 Tetrahedral configuration
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Fig. 4 Error coefficients calibration results of gyro 1
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Fig. 7 Error coefficients calibration chart of gyro 4
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