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Theoretical Derivation and Error Analysis of Onboard
Inertial Positioning Calibration

YU Shengyi, PENG Hui

(Beijing Institute of Space Launch Technology, Beijing 100076, China)

Abstract: The commonly used calibration method, which uses the starting latitude to calculate the
vehicle inertial location errors is not applicable when the installation deviation angle is near 90°. In
order to solve this problem and enrich the theory of calibration for onboard inertial positioning sys-
tem, the theoretical calibration formula of location errors for the onboard inertial positioning sys-
tem is deduced, and it is proved that the errors can be calibrated. Using the rhumb line theory,
the theoretical basis of onboard inertial positioning system is proposed. The simplified formulas of
the voyage and course angle are deduced with the theory of the mid-latitude. And then, a calibra-
tion method that uses the mean latitude to calculate the inertial positioning system errors is pro-
posed using the simplified formulas, and the calibration calculation method which uses the starting
latitude is comparatively analyzed and simulated. The simulation analysis results show that the
calibration calculation errors using the mean latitude are less than the calculation errors that use
the starting latitude, when the installation deviation angle is large, calibration calculation errors
can be decreased by 90% using the mean latitude. The calibration calculation method in this paper
is applicable at 55° north-south latitude and with voyage not more than 90 kilometers. For higher

latitude and longer voyages. errors can be estimated refering to the formula in this paper.
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