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Celestial fixing algorithm based on Kalman filter

ZHAO Hai-bo'?, GUO Li-hong!, CHEN Chang-xi"?, ZOU Rong-shi"?
( 1. Changchun Institute of Optics, Fine Mechanics and Physics, the Chinese Academy of Sciences,
Changchun 130033, China;
2. Graduate School of the Chinese Academy of Sciences, Beijing 100039, China )

Abstract: Concerning how to improve the precision of ships’ navigation, a celestial fixing algorithm
based on Kalman filter is put forward. It can be carried out by star’s right ascension, declination,
elevation angle and azimuth in the fixed time basing on the celestial spherical triangle theory. The
dynamic model for the ship system is established also. The Kalman filter model is robustly estimated to
solve the problem that the measurement noise in the model is not zero-mean White one. With the
Kalman filter, the star’s elevation angle is processed. Results show that fixing error is decreased from
0.041253° to 0.010394° on the condition that noise is 1’, and the proposed algorithm can effectively
improve the measurement accuracy and restrain the measurement noise, which verifies the reliability of
celestial fixing.
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Table | Data of celestial fixing Table 2 Data analysis of filter
Star Elevation angle Elevation angle
number ah Al deg TG/ deg Aldeg £ideg of No.560/deg of No.570/deg
560 19.89520 24093374 318287755 95311485 52440729 Before filter 52.440729 25.884103
After filter 52415732 25.859103

22. . . .
570 121405 25370853  284.896017  75.996849 25.884103 Error before filter 0035862 0033256

577 14.753916 27.053243 35.408253 265.151028 58.844753 Error after filter 0.008521 0.007621
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Fig3 Elevation angle of No.560 after filter

Number of filter

B4 570 FEZRREHEER

Fig.4 Elevation angle of No.570 after filter
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