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In-Flight Calibration for Installation Errors in A Multi-IMU Redundancy System *
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Abstract; An in-flight calibration algorithm is proposed to estimate installation errors between IMUs in a multi-IMU
redundancy system, where more than two IMUs are installed parallel to each other. One IMU, which is deeply
integrated with GPS pseudo-range and pseudo-range rate,is chosen as the installation reference,and its attitude is
further improved through a series of aircraft maneuver before calibration to provide precise attitude reference. At the
beginning of calibration, the reference binds real-time navigation parameters to other IMUs, which will then run
attitude update procedure,but the velocity and position is still provided by the reference. Then a Kalman filter is
designed taking advantage of SINS attitude error model and taking attitude difference to the reference as
measurement. Simulation result shows that the proposed algorithm can precisely estimate the calibration errors just
through rough roll and turning maneuver,and the precision can achieve arc second level.
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