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Initial Alignment of Rotation-modulation Strapdown Inertial Navigation System

HE Chang-jiu, ZOU Zhi-qin, ZOU Ying, GAO Wei-xi

(Beijing Institute of Automation Control Equipment, Beijing 100074, China)

Abstract: The initial alignment technology is one of the key technology of inertial navigation, and its precision will affect
the navigation result. Studying of the initial alignment of rotation-modulation strapdown inertial navigation system in order to
shorten the alignment time and improve alignment accuracy. Analyzing the errors of IMUs that impact the precision of navi-
gation system, include the constant drift of gyro, the drift over time of gyro, the constant error of scale factor of gyro, the
asymmetric error of scale factor of gyro, gyro misalignment, the random error of gyro and so on. Compare the advantages
and disadvantages of the existing rotation scheme, proposed an improved single-axis rotation scheme second position. The
result of experiment show that the heading error is less than 30" after 8min initial alignment experiments in the scheme, the
scheme has great merits in engineering applications.
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Fig.1 The vector diagram of the coordinate system
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Fig.2 The gyro drift-error curve of heading
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Fig. 3 The gyro scale factor-error curve of heading
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Fig. 4 The gyro misalignment-error curve of heading
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Fig.5 The gyro random noise-error curve of heading
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