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Abstract: A total pointing error correction model was built to correct the pointing errors of a level
mounting theodolite. Based on the opte-mechanical structure of the level mounting theodolite, a geo-
detic coordinate system and a pointing coordinate system were built. Then, according to the location
relationship between the two coordinate systems, the target coordinate in the geodetic coordinate sys-
tem was expressed. After atotal differential for the target coordinate, an equation was obtained to de-
scribe the relation between target coordinate error and longitude & latitude errors of the level mount
ing theodolite. By considering the three shafting errors to be the major ones of the system, 5 linear co-
ordinate transformations were performed to deduce a total coordinate error equation for three shafting

errors. Combined with the total differential equation, a unitive compensation model of pointing error on
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the three shafting errors was obtained. By linear superposition with the pointing error caused by en-
coder errors, the total pointing error of the level mounting theodolite was gained. Finally, 46 stars
scattered in sky space uniformly were selected to be measured, and the discrete values of the 46 stars
pointing errors were gained in longitude and latitude dimensions, respectively. Afier least square fit
ting, the undetermined coefficients in the total pointing error model were obtained. Experimental re-
sults indicate that the total pointing accuracy can rise from 40.1 to 3. 4 after correction, which meets
the accuracy request in a general design.
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Fig.3 Sketch map of longitude shaft pomnting error
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Results of undetermined coefficients

in pointing model

Coefficient of

Coefficient of

Result/( ) Result/( )
LoosLcosB BcosB

X1 9. 84 ¥ - 11. 06
X2 - 34.20 ¥2 - 1. 46
X3 -23.72 ¥3 -17.30
X4 - 58 Y4 - 6. 68
xs 48 23 ¥s - 14. 29
X6 - 10. 93 Y6 15. 78
X7 - 38. 17 ¥7 - 12 31
X 5. 16 ¥s - 22.62
X9 - 3.06
x10 3. 28
X1 -35
X 12 -5 64
X13 30. 92
X 14 83. 4
X1s 38. 52
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Tab.2 Pointing accuracies before/ after corrections

before correction/( )

after correction/ ()

L 29. 8 2.5
B 26.9 2.3
40. 1 3.4
30
- residuals of AL
20 -4 - fitted value of AL # +
)~ residuals of AL AN |
10 A §!
Gog o B, Og 1% o £ dno
-~ 1 o) ° ¢ G| t
L -10 gty At y :
3 3 A
-20 i / "
. o FRT
-30 L ‘t +; 't,i
-40 AV TL R ¥
TR
S0 M
e B /5
0 5 10 15 20 25 30 35 40 45 50
Measurement sequence
4

Fig. 4 Pointing errors in longitude dimension
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