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Correction method of dynamic error of optoelectronic theodolite
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Abstract: In order to resolve the lower precision of optoelectronic theodolite dynamic measure precision, a
method which is based on the correction of different delay time between the clock base and other sub-—
systems was proposed. The measurement theory and shipment of optoelectronic theodolite were introduced,
the relationship between the object and the image was analysis. The reason which infects the precision were
accuracy of camera inside azimuth element and the adjustment of optical distortion was pointed. And the
reasons which effect the optoelectronic theodolite dynamic measurement were analysis, and the different
delay time between different sub —system parameter were pointed. The correction and accuracy of the
method were verified by test data, the average variance of optoelectronic theodolite dynamic error in
horizontal and vertical were improved from 27.89" and 17.67" to 10.07" and 8.56". This method improves the
dynamic measure precision of optoelectronic theodolite and is suitable for other optical electronic
measurement system.
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Fig.1 Optoelectronic theodolite measurement theory
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Fig.2 Relationship between distance and angle
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Fig.3 Relationships between optoelectronic theodolite

each sub-—systems
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Tab.1 Angle, Ax and Ay information of each image when photoelectric theodolite moving toward

. Angle A Angle E Deviation Ax Deviation Ay Result angle A Result angle E
Seq. Time(h:m:s:ms) K .
1(°) 1(°) /pixel /pixel /(°) /(°)
1 18:1:4:610 12.029 17 0.456 944 187.72 390.74 11.662 —-0.0679
2 18:1:4:620 11.829 44 0.258 056 241.14 337.82 11.663 -0.067 5
3 18:1:4:630 11.630 28 0.058 056 296.47 285.06 11.673 -0.070 3
4 18:1:4:640 11.429 44 -0.141 94 348.29 232.43 11.668 -0.0653
5 18:1:4:650 11.2321 -0.3413 399.33 184.35 11.661 -0.0727

ZE W ¥ WA 5 A E Ay BT
d,=15.63" AE =—41 995.73"
8y=15.45" AE =-253.61"

22 A ALK [ 328 Bl F, 2 B e TR AE SR T IR 3
ORISR O 2 g b A o DA Y D7 L A A i AR A i S
R 22 8 7 B S S E A



% 9 4 R kR L &R AN E T

3033

R2EGNATENNEMEGT M REERFELERFS

Tab.2 Angle, Ax and Ay information of each image when photoelectric theodolite moving forward

. Angle A Angle E Deviation Ax Deviation Ay Result angle A Result angle E
Seq. Time(h:m:s:ms) . .
1(°) /(°) /pixel /pixel /(°) /(°)
1 18:1:4:960 10.830 56 —-0.731 39 503.27 80.12 11.647 02 —-0.074 26
2 18:1:4:970 11.028 89 -0.5325 451.53 134.32 11.654 19 —-0.074.67
3 18:1:4:980 11.228 61 —-0.333 06 396.14 186.18 11.647 19 —-0.070 54
4 18:1:4:990 11.428 06 -0.1325 344.46 240.25 11.650 75 -0.074.18
5 18:1:5:000 11.628 61 0.067 222 292.25 293.31 11.654 51 -0.074 8
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Tab.3 Angle, Ax and Ay information of each image when photoelectric theodolite moving toward

after delay time revised

Seq.  Time(h:m:s:ms) Angle A Angle E Devia'tion Ax Devia‘tion Ay Result angle A Result angle E
/(°) /(°) /pixel /pixel /(%) /(°)
1 18:1:54:170 10.849 -0.715 500.34 84.65 11.656 -0.0749
2 18:1:54:180 11.05 -0.516 445.68 138.36 11.655 -0.074 1
3 18:1:54:190 11.249 —-0.316 392.18 191.61 11.653 -0.074 7
4 18:1:54:200 11.452 -0.116 339.34 243.27 11.657 -0.0699
5 18:1:54:210 11.653 0.0847 287.54 295.84 11.662 —-0.068 1
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Tab.4 Angle, Ax and Ay information of each image when photoelectric theodolite moving

forward after delay time revised

Seq.  Time(h:m:s:ms) Angle A Angle E Devia.tion Ax DeviaFion Ay Result angle A Result angle E
/(%) /(%) /pixel /pixel /(%) /(°)
1 18:1:53:610 12.207 0.64 138.96 444.18 11.66 -0.07
2 18:1:53:620 12.006 0.441 193.94 391.14 11.663 -0.0719
3 18:1:53:630 11.807 0.24 244.78 338.22 11.655 -0.073 6
4 18:1:53:640 11.607 0.041 297.81 285.76 11.655 -0.073 6
5 18:1:53:650 11.408 -0.16 351.42 231.83 11.658 —-0.069 7
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