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Quaternion-based Kalman filter and its performance analysis in

integrated navigation
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(College of Aerospace Science and Engineering, National University of Defense Technology, Changsha Hunan 410073, China)

Abstract: In order to take a systematic analysis for quaternion Kalman filter (QKF) performance in integrated naviga-
tion system for estimating attitude of aircraft, measurement equation, process equation and covariance computation model
of QKF are established. A simulation sample about gyro/accelerator/magnetometer integrated navigation system and an
experiment about gyro/accelerator initial alignment are developed. Performance of computation load, convergence, conver-
gent rate and estimation precision are compared between QKF and extended Kalman filter (EKF). The results indicate that
QKEF is easier to be implemented and achieve convergence than EKF, QKF estimation precision is higher than that of EKF
about two orders of magnitude; but there is a time interval in which QKF estimation precision is lower than that of EKF.
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1 5|% (Introduction)
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2.1 7] @38 (Problem formulation)
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the method to compute variance)
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3 Sy E(Simulation)
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Fig. 1 The true attitude in simulation
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Fig. 2 The schematic diagram of filter
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Fig. 3 The comparison of errors of yaw angle between

EKF and QKF
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4 A5 (Experiment)
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Fig. 6 The comparison of results of initial alignment
between EKF and QKF
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