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Dynamic correction of target deviations for photoelectric
theodolites by coordinate transform
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(1. Changchun Institute of Optics, Fine Mechanics and Physics . Chinese Academy of Sciences ,
Changchun 130033,China ;2. Unit 63863 of the PLA, Baicheng 137001 ,China)

Abstract: A correction formula for target deviations is derived by using the coordinate transform and
its suitable conditions are proposed. Experiments show that it is coincident with the spherical trigo-
nometry well. A new correction model for the target deviation is deduced when the optical axis is not
parallel to the collimating axis, and the coordinates of the camera projection center in measuring coor-
dinate systems are calculated in conditions of the mismatching between the optical center and the the-
odolite rotation center by using the object focus optical system as the projective center of camera sys-
tem. A practical test proves that the approach breaks through the limitation of existing model, and is
suitable for multi-sensor imaging systems of theodolites. When the level parallelism is 6. 13° and the
distance is 0. 247 m between the object focus and the solid joint center, the target deviation of the ima-
ging system is less than 16. 0"( elevation is 65°), and the projection center position error is less than
0. 04 m.
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Fig. 1 Coordinate frames of theodolite
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Tab.1 Correction results of tracking errors
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Tab. 2 Position errors of projection center
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