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Anti-sloshing Disturbance Initial Alignment Method under Rotation Modulation

YANG Chen, CAI Yuanwen, XIN Chaojun, WANG Huaipeng, SHI Meiling
(Department of Aerospace Science and Technology, Space Engineering University, Beijing 101400, China)

Abstract: An anti-sloshing disturbance initial alignment method under rotation modulation is proposed to solve the
problem that the alignment accuracy under the sloshing base is limited by the constant error of the inertial sensor. First,
the compensation mechanism of the single-axis continuous rotation modulation technology to the constant error is
analyzed, and on this basis, the output model of the inertial sensor under the sloshing base is established. Then, the
inertial system coarse alignment algorithm based on double integral is deduced in detail. The actual attitude change of
the carrier is tracked through the attitude update in the inertial coordinate system, by which the angular sloshing
interference is eliminated. The specific force is double integrated, by which the influence of the line vibration is
overcome. Finally, based on the coarse alignment algorithm, the system state equation and measurement equation
under rotation modulation are further established, and the optimal estimation fine alignment is achieved through the
feedback-corrected Kalman filter algorithm. The simulation results show that the anti-sloshing disturbance initial
alignment method under rotation modulation can overcome the sloshing interference while solve the problem of limited
alignment accuracy, and effectively improves the initial alignment accuracy.
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Tab. 2 Initial alignment schemes
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Fig. 3 Attitude change curves calculated by Scheme 1
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Fig. 4 Attitude error angle curves calculated by Scheme 1
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Fig. 6 Attitude change curves calculated by Scheme 3
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Fig. 7 Horizontal misalignment angles estimated by

Schemes 2 and 3
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2 and 3
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