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Error analysis and calibration method of the installation angle of sensitive axis

Guo Qiang, Li Suilao, He Ying

(School of Automation Control, Northwestern Polytechnical University, Xi'an 710129, China)

Abstract: In the high-precision positioning and orientation system aided by the auxiliary Electro-Optical inertial navigation, the initial
alignment installation angle of sensitive axis among systems is the key factor. Based on calibration principle of the installation angle of the
sensitive axis, the installation angle calibration is converted to the calibration of the lateral position error. The main factors of affecting
the lateral position deviation are detailedly analyzed, and the affection of INS system error and the installation angle are separated. The
Lateral position deviation by the installation angle of sensitive axis is calibrated by using the least square algorithm. The simulation
results reveal that the calibration accuracy of the installation angle of sensitive axis is less than 10”. Experimental verification result is
less than 20” (1o). Moreover, the algorithm is simple and convenient to be implemented, less time-consuming, and small dependency
on the external environment. Thus, the high-precision dynamic alignment requirement can be satisfied in this work.

Keywords : strap-down inertial navigation system ( SINS) ; installation angle of sensitive axis; lateral position deviation; recursive least

squares (RLS)
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Fig.1 The installation angle between the

electro-optical measurement and INS
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Fig.2 Installation deviation angle of sensitive

under ideal condition
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Fig.5 Influence of gyro drift on lateral position deviation
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