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New testing approach for sighting error and non-perpendicularity
between horizontal axis and vertical axis for a photoelectrical theodolite

LANG Xiao-long ZHAO Qiang
( Changchun Institute of Optics, Fine Mechanics and Physics, the Chinese
Academy of Sciences, Changchun 130031, China)

Abstract There is a difference between different azimuths measured by a photoelectrical theodolite in
normal position of telescope and azimuthes measured by a higher accurate theodolite in vary pitch
angles, the indwelling affiliation is existed in the difference with the sighting error and
non-perpendicularity between horizontal axis and vertical axis for a photoelectrical theodolite, then both
errors of a photoelectrical theodolite is deduced. The error of the new test method is less than 107”7, by
way of developing the new testing method, it has practical meaning to correct above errors for an
airborne photoelectrical measurement system which can 7t aim in reversed position of telescope
because of structural limit.
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Fig.3 Diagrammatic sketch of test of sighting error and
non-perpendicularity between horizontal axis and vertical axis for

an air-borne photoelectrical measurement system
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Table 1 Calculation of sighting error and non-perpendicularity between horizontal axis and vertical axis
) A Ei A E» As E; C i
Co=20",ip=15" J, 9°8'11" 0°0'0" 9°8127" 35°0'0" 9°932"  70°0'0" 17.2" 17.7"
J2 Ty (5) (6)
1
C,-C=28"
i, —i=-2.7"
A 10”
3.2
2
5 Table 2 Calculation of sighting error as well as non-perpendicularity between horizontal axis and
vertical axis for kind of air-borne photoelectrical measurement system
A E, A Ei C i
A, 3°7'25.2" E, 20°0'0"
( ) 3°7'16" 0°0'0" A; 3°7'36.6" E; 35°0'0" 30.2" 20.7"
Ay 3°7'48.4" = 45°0'0"
As 3°9'8.7" Es 70°0'0"
1 . .
A,—A,=C( ~D+itanE, (i=2345) (7)
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