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Design of reflective laser ranging optical system
with common aperture

XIE Gui-juan, WU Jian,LI Chang-zhen
(North China Research Institute of Electro-optics, Beijing 100015, China)

Abstract: Based on the principle of laser ranging system and the optical characteristics of the reflective system,an all
reflective laser ranging system with common aperture was designed by introducing optical circulator. The laser emit-
ting system and receiving system share one 4 x telescopic system. On this basis, the laser emission system adds one
5 % telescopic system and the laser receiving system adds a laser focusing system. By the tolerance analysis and relia-
bility analysis of the system,the processing materials, processing methods, as well as the precision of processing and
installation and the feasibility of practical application were determined. In order to save costs,shorten the processing
cycle,reduce the difficulty of alignment, the system mainly adopts quadric surface mirrors. Simulation results show
that the whole system had good image quality, high energy concentration, compact structure and light weight, which can
meet the requirements of practical application.
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Fig. 1 The basic principle of laser rangefinder system
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Fig. 2 Layout ofoptical circulator
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Tab. 1 Parameters of optical design
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Tab. 2 Parameters of 4 x telescopic system
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Tab. 3 Parameters of 5 X telescopic system
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Fig. 5 Layout of laser focusing system
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Tab. 4 Parameters of laser focusing system
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Fig. 6 Layout of laser emission system
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Fig. 10 Layout of laser receiving system
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Fig. 12 MTF curve of laser receiving system
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Fig. 13 Diffraction Encircled energy of laser receiving system
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Tab. 5 Sensitive tolerance allocation

of laser emission system

Tolerance Type Surface No. Change
S1 0. 5
DLA S2 0.8’
S3 0.8’
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of laser receiving system

Tolerance Type Surface No. Change
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Fig. 14 RMS Wavefront error of laser emissionsystem
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Fig. 15 RMS Wavefront error of laser receiving system
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