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Abstract: In order to calibrate the north-finder deviation of north-finder directional equipment, the
true north azimuth reference needs to be established. Due to the influence of the meteorological
factors, the outdoor true north benchmark target image quality and observation instrument
stability are constrained, and it is necessary to establish high-precision true north azimuth
reference indoors. In this paper, establishment methods and implementation techniques of indoor
high precision true north azimuth reference are discussed. This reference is maintained by two par-
allel optical tubes and a planar mirror, and is calibrated by two Leica5100A 0. 5" electronic theodo-
lites using two theodolite astronomical orientation methods. The measured results show that in the
environment of great indoor and outdoor temperature difference and humidity difference on
October 19 and 20, 2017, only by a total of 6 set observations through two periods of time, the
mean square error of the three azimuth references is as high as 0. 17", 0. 18", 0. 20" respectively.
Re-testing on October 11 and 12, 2018, the mean square error of the three azimuth references is

0.47",0.30",0. 48" respectively, and the re-test results about one year later show that the three
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references changes were +3. 84", +1. 96" and + 3. 80" respectively, which indicates that the refer-

ences are very stable and the proposed method is very effective.
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Fig. 1 Scheme of gyro theodolite calibration device
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Fig. 2 Scheme of true-north azimuth calibration
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Tab. 1 Measurement results of astronomical orientation
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