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In-Flight Alignment of SDINS without Initial Heading Information

EE S OETF YD

(Hyun Su Hong, Jang Gyu Lee, and Chan Gook Park)

Abstract : This paper presents a new in-flight alignment method for an SDINS under large initial heading error. To handle large

heading error, a new attitude error model is introduced. The attitude errors are divided into heading error and leveling errors using a

newly defined horizontal frame. Some navigation error dynamic models are derived from the attitude error model for indirect feedback

filtering of the in-flight alignment system. A Kalman filter with position measurement is designed to estimate navigation errors as the
indirect feedback filter. Simulation results show that the proposed in-flight alignment method reduces the heading error very quickly

from more than 40deg to about 5deg so as to apply a refined navigation filter. The total alignment process including leveling mode and

navigation mode in addition to the proposed one allows large initial values not only in heading error but also in leveling errors.

Keywords : SDINS, in-flight alignment, attitude error, heading error
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