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Real-time error-correction method for photoelectrical theodolite
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Changchun 130022 ,China; 2. Graduate School of the Chinese Academy of Science ,Beijing 100039 ,China)

Abstract: After analyzing the source and effect of measuring error, all the system errors of a photoe-
lectric theodolite were obtained with means of shooting star,based on which, programs to fulfill the
real-time error-correction for the photoelectrical theodolite's measuring result were given. The measur-
ing data from a certain kind of photoelectrical theodolite were corrected using the proposed method.
Through comparing the measuring precision before and after error-correction, the results indicate that
this correction method can improve photoelectrical theodolite’s measuring precision from about 15" to
less than 5”; that is to say the correction effect is obvious enough to prove that the method has a-
chieved the expectant purpose.
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Tab. 2 Recording format of star data(Unit; ("))

. . Measuring Measuring Theoretical Theoretical
Error of Error of
SN nuth lovati value value value value
azmmu clevation of azimuth of elevation of azimuth of elevation
001 0.004 691 —0.005 515 359.317 62 20.101 867 359.312 929 20.107 382
002 0.004 661 —0.005 463 9.112 37 28.357 436 9.107 709 28.362 899
003 0.004 226 —0.005 479 19. 759 286 35.790 91 19. 755 06 35.796 389
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Tab. 3 Result of axis error(Unit; ("))

Correction for Correction for

SN B ¢ £ g I o d azimuth elevation
1116 —0.22 —3.18 21.74  —16.85 3.75 78.9 —3.59 19. 450 —16.333
1116 0.93 —4.85 22.07  —17.63 3.47 77.5 —3.40 18.433 —17. 265
1117 0.45  —4.80 23.15  —18.04 3.35 78. 4 —3.47 18. 879 —17.766
1117 5.59  —12.87 28.04 —19.28 2.99 70. 2 —2.34 17. 406 —18.863
1118 0.17  —5.49 23.13  —19.56 2.98 72.4 —1.82 17. 431 —18.718
1118 2.45  —8.83 25.86  —17.02 3.24 73.7 —3.95 17. 833 —17.322
1119 —5.22 2.05 18.15  —15.96 3.51 63.9 —6.19 18. 604 —17.983
1119 3.73  —10.18 27.15  —18.42 3.81 82.2 —2.12 18.540 —16.771
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Tab.4 Precision of azimuth(Unit: ("))

Laser satellite

System error Random error  Precision

name
Ajisai —2.103 2.575 2 3.324 795
Jason 1 —1.010 77 1.897 8 2.150 186
Starlette 0.492 0 2.007 3 2.066 717

RS WMBEIR(BA: ("))

Tab.5 Precision of elevation(Unit: ("))

Laser satellite

System error Random error  Precision

name
Ajisai —3.596 6 2.493 4 4.376 366
Jason 1 1.557 6 2.029 3 2.558 159
Starlette —1.132'1 2.2850 2.550 074
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