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Fig.1 Influence of station position error and timing error on the orientation by Polaris
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Fig.2 cosd/sin z variation of south and north stars according to the zenith distance at different latitudes

in the northern hemisphere
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Fig.3 The standard deviation of fitting azimuth varies with the number of samples
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Table 2 Statistics of stars in each direction

Direction Total number Number of star pairs

1-2 32 9

1-3 36 10
2-4 36 12
2-5 36 11
4-2 40 11
4-3 44 13
5-2 18 6
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Table 3 Correlation coefficient test of multi-star meridian hour angle method
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Precise Determination of Astronomical Azimuth by
Hour Angle Method of Multiple Meridian Stars

LIU Xin-jiang®?  ZHENG Yong! LI Chong-huit34
(1 Geospatial Information Institute, Information Engineering University of PLA Strategic Support
Force, Zhengzhou 450001)
(2 61365 Troops, Tianjin 300140)
(8 State Key Laboratory of Geo-information Engineering, Xi’an 710054)
(4 Xi’an Research Institute of Surveying and Mapping, Xi’an 710054)

AsstracT Precise determination of the astronomical azimuth using the local hour
angle (LHA) of Polaris is only applicable in northern middle latitudes, and the meridian
star pair method is limited by the conditions of star selection and matching. This
paper proposes a new hour angle method of multiple meridian stars, which is suitable
for any part of the global region. After multiple southern and northern stars have
been observed, the influence of longitude error and timing error is modified by linear
regression. When using this method, the precise astronomical position is not required,
and there is no limit to specific position of the meridian stars. So both the number
of observable stars and the operation efficiency are greatly increased. The experiment
indicates that compared with the first-order hour azimuth method of Polaris, the result
of the multiple meridian star angle method can still reach the first-order accuracy level
even when the observed data quantity is reduced by half.

Key words astronomical azimuth, local hour angle, meridian transit, star-pair method,
methods: statistical
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