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Application of split-image mirror in defocus

detection of laser rangefinder

Qin Mingze, Hu Yuan, He Wenjun, Zheng Yang, Chu Yuhao, Yuan Xiyao, Li Wenxuan
(School of Opto-electronic Engineering, Changchun University of Science and Technology, Changchun 130022, China)

Abstract: In order to reduce the impact of the detector out-of-focus problem on the laser rangefinder system, an
active rangefinder detector adjustment system based on split-image mirror was designed. Firstly, the imaging
principle of the split-image mirror was analyzed, and its the detection accuracy was theoretically analyzed, and a
mathematical model of split-image defocus was established; Secondly, in view of the error factors that affected
the detection, the error curve under different values was given, and the change trend of the detection accuracy was
obtained; Finally, the theoretical prototype was designed and verified by experiments. The experimental results
show that when the defocus is 0-6 mm, the detection accuracy can reach 0.07 mm, close to the ideal value, and the
smaller the defocus, the higher the defocus detection accuracy, which is in line with the installation and
measurement habits. The defocus detection system provides a new method for the adjustment of non imaging
photoelectric detector, which can further improve the measurement accuracy of laser rangefinder system.
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Fig.l Schematic diagram of split-image mirror imaging. (a) After the
equal thickness; (b) Before the equal thickness line; (c) Above

the equal thickness
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Fig.3 Schematic diagram of the relationship between the defocus
detection accuracy and the apex angle of the split-image mirror,
the ratio of the focal length of the tested system to the focal length

of the detection system
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Tab.1 Measurement data

MEA
ACT/mm MEA average/mm
1 2 3 4 5
I 1 0.986 1.005 0.985 0.995 1.012 0.997
I 2 1.971 2.022 2.024 1.973 1.992 1.996
I 3 2.957 3.024 3.002 3.041 2.987 3.006
v 4 4.051 4.033 3.947 4.046 3.965 4.008
\ 5 5.066 4.929 5.063 5.020 4.981 5.012
Vi 6 5.920 6.080 5.995 6.051 6.025 6.014
R2 XBRIWER
Tab.2 Experimental analysis results
Standard deviation/mm Maximum error/mm Limit error/mm
I 1.181x107? 0.015 1.373x107?
1 2.564x10°° 0.029 2.982x10°
111 3.289x107 0.043 3.824x107
v 4.870x107* 0.051 5.663x1072
Vv 5.795%107 0.071 6.738x107
VI 6.132x1072 0.080 7.131x1072
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