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Abstract: Error calibration compensation is the key technology to improve MIMU precision. The
effect of lever arm is a bottleneck that restricts the accuracy improvement of low-cost MEMS iner-
tial navigation. Aiming at the problem of multi-MIMU calibration error caused by lever arm
effect, a multi-MIMU calibration method based on lever arm compensation is proposed. The error
mechanism of multi-MIMU calibration is analyzed. A six-position multiplied rates calibration
scheme is designed. A calibration model of error coefficient based on lever arm compensation is es-
tablished to compensate the calibration error caused by lever arm effect. The weighted least square
method is applied to suppress the asymmetric errors of MIMU acceleration channel and angular ve-
locity channel. The experimental results show that the error of the MIMU acceleration channel is
reduced by 84 % and the error of the angular velocity channel is reduced by 68% using the proposed
method, compared with the traditional six-position positive and negative rate calibration method.
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Tab. 1 Acceleration channel error coefficient of 1 # MIMU

M 1585 ik AT AR e g ik ATy
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Ku —4074. 2026 —4075. 5824 M. —189. 5360 189. 2359
Ky —4086. 2200 —4085. 9387 M., 83. 8154 102. 2592
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Tab.2 Angular velocity channel error coefficient of 1% MIMU
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Tab.3 Acceleration channel error coefficient of 2 ¥ MIMU
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Tab. 4 Angular velocity channel error coefficient of 2 * MIMU
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Tab.5 Accelerometers error compensation results
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