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Improved positioning method for digital zenith camera

Zhang Xinshuai, Zhou Zhaofa, Huang Xianxiang
(202 Research Institute, The Secondary Artillery Engineering University, Xi‘an 710025, China)

Abstract: The original positioning method for digital zenith camera has the problems that its calculation
process is complicated and during the process some errors are introduced. By changing the way of time
compensation and optimizing the iteration core, an improved positioning method was proposed. The mean
in tangent plane is calculated by this method, so it can eliminate the errors in original method. Besides,
by this method, the positioning process can also be simplified by avoiding the repeated calculation of
tangent transformation and inverse tangent transformation. The efficiency and accuracy of these two
methods were compared through experiments. The result shows that, the efficiency of improved method is
more than 6 times higher than the original one; the declination calculated by improved method is 1.05 m
more accurate than the original 15 m. Therefore, compared with the original method, the positioning
accuracy is improved with the improved method.
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Fig.1 Positioning theory of digital zenith camera
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Fig.2 Positioning flow chart of digital zenith camera
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Fig.3 Observation coordinates of digital zenith camera
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Fig.4 Coordinate transformation of time compensation
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Fig.5 Positioning flow chart of improved method
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Fig.6 Shoot positions in experiment
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Tab.1 Iterations of original and improved method

Group 1 2 3 4 5 6 7 8
Original
2 2 2 2 2 2 2
method
Improved
1 1 1 1 1 1 1
method
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Tab.2 Errors of mean position

Improved Original

E
method method tror
RA/(") 0.503 065102  0.500 244 767  0.002 820 33
DA/(") —0.47399898 —0.508 560 31 0.034 561 33
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Tab.3 Iteration and errors

Iteration 1 2 3
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