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Real time auto-focusing system used in the theodolite
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Abstract: In order to realize the auto-examining focus in real time for the theodolite, an auto-focusing system with the
reflected light of the objective itself is introduced, in which the light is split into two beams by two symmetrical lenses.
And the auto-focusing ability is achieved by detecting the relative offset of the image spot on the CCD. This system has
lower consumption and compact structure, in which the objective with definite brightness can be auto-focused ideally.
With the signal processing techniques such as correlative analysis and data fitting, the resolution of the whole measuring
system is improved. The experiment result demonstrates that the measuring precision ranging from 0.1mm to 0.15mm
meets with the focus-depth requirements of the theodolite; and the method has the advantage of adjusting easily and
higher automation.
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Table 1 The auto-focus experiment data by centrobaric arithmetic
Position of the moving platform Average distance between Standard Off-focus depth Absolute error of the
(the actual off-focus depth &) two spot spots deviation by calculating off-focus depth
0 1.2272 0.0009 0 0
5 1.3159 0.001 5.0051 0.005
10 1.4069 0.0014 10.0115 0.0115
15 1.5001 0.0010 15.0091 0.009
20 1.5961 0.0003 20.025 0.025
25 1.6943 0.0006 25.0217 0.0217
30 1.7953 0.0005 30.026 0.026
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