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Time calibration method based on digital zenith camera
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(State Key Discipline Laboratory of Armament Launch Theory and Technology, Rocket Force University of Engineering,
Xi'an 710025, China)

Abstract: In order to get accurate time information, the GPS was always used. But GPS can not be used
in outdoors due to the complicated environment. Digital zenith camera is a kind of high-precision
astronomical positioning instrument. The study about time calibration based on digital zenith camera was
rather little. Considering that the orientation result can be influenced by star apparent position and time.
Firstly, the influence of time error and star catalogue on star apparent position was analyzed respectively.
Then, the influence of star apparent position on the orientation result was analyzed. One new method of
time calibration based on digital zenith camera was proposed. The precision of time calibration was 0.025s.
The analysis of experimental data shows that the time calibration method is feasibility.
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Fig.1 Digital zenith camera
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Fig.2 Solution flow diagram of star apparent position
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Fig.3 Schematic diagram of tangential plane
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Tab.1 Influence of time error on star longitude

N Influence of different time intervals on longtitude/min
um-

ber 4 6 8 10 12 14

1 0.358 0.665 0.819 1.05 1.13 1.20

2 0.361 0.669 0.823 1.054 1.13 1.21

3 0.374 0.691 0.849 1.09 1.17 1.25

4 0.376 0.694 0.852 1.09 1.17 1.25

5 0.332 0.620 0.764 0.981 1.05 1.12

*2 MERENIEESGEITERFIE(107)

Tab.2 Influence of time error on star latitude

Influence of different time intervals on longtitude/min

Num-

ber
4 6 8 10 12 14

1 -0.087 -0.437 -0.787 -1.13 -1.83 -2.18
2 -0.105 -0.463 -0.821 -1.17 -1.89 -2.25
3 -0.104 -0.461 -0.819 -1.17 -1.89 -2.24
4 -0.080 -0.425 -0.771 -1.11 -1.81 -2.15
5 -0.219 -0.635 -1.050 -1.46 -2.29 -2.71
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Tab.3 Time data

Number Calibration time/s GPS time/s
1 2.3312 2.3112
2 12.531 1 12.519 1
3 8.2314 8.244.4
4 11.921 3 11.901 3
5 3.145 2 3.153 2
6 7.2386 7.226 6
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