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An In-Motion Alignment Method Based on Norm-Constrained Quaternion
Filtering for Missile-Borne SINS/GPS
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Abstract: A norm constraint quaternion nonlinear filtering in-motion alignment method is proposed in this paper for
missile-borne SINS/GPS systems. Based on coordinate transformation and quaternion description, the traditional strong
nonlinear alignment problem is simplified to a weak second order nonlinear one. Then the second order extended Kalman
filter(EKF) is used to process the weak nonlinear part and a simple alignment algorithm is obtained. Finally, the optimized

closed-loop implementation of the proposed method is deduced under the quaternion norm constraint. Alignment experiment

indicates that under weak maneuver of the land vehicle, the attitude and sensor errors can still converge fast.
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Fig.3 Accelerometer bias estimation in in-motion alignment
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