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Optical design of a laser tracker

Ji Xiaohui
(School of Photoelectric Engineering, Xian Technological University, Xi'an 710032, China)

Abstract: In order to improve the search range and imaging resolution of the ground target by the laser tracker, a
method of searching and tracking the target with a common aperture laser tracker under an airborne platform was
presented and the optical system was designed. The laser tracker was fixed on the aircraft by strap down, its
stability was improved. The R-C reflection telescopic system with common aperture was adopted to emit the
laser and receive laser echoes, which reduced the overall size and improved the imaging resolution. The scanning
search target was realized by double optical wedge component, and the search frequency was increased and the
search field of view was enlarged. The relationship between the rotation angle of double optical wedge and the
angle of outgoing optical deflection was given. The design results show that when the aperture of the system is
300 mm and the focal length is 2 100 mm, the overall size is 685 mm, the search and scan field of view is £5°,
the imaging field is £0.08°, the maximum size of the imaging spot speckle is 2.417 pm, and the MTF value of the
system is greater than 0.4 at 50 lines per millimeter, which meets the imaging requirements. When the target
distance is 3 km, the searchable range reaches 526 m, and the four-meter-sized target can be recognized with a
imaging resolution of two seconds.
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Fig.1 Optical structure of laser tracker
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Fig.3 Projection plane of outgoing light
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Tab.1 Direction of the outgoing light in space
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Fig.5 Structure parameters of system
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Tab.3 Structure parameters of R-C system
Surface Radius/mm Thickness/mm Glass Diameter/mm Conic Comment

OBJ Infinity Infinity Object plane

STO Infinity 30 300 Entrance pupil
2 Infinity 30 BK7 300 Optical wedge
3 Infinity 20 300 Optical wedge(Tilt x:5°)
4 Infinity 30 BK7 300 Optical wedge
5 Infinity 350 300 Optical wedge(Tilt x:5°)
6 —800 =300 Mirror 300 —1.024 281 Primary mirror
7 —247.058 8 445 Mirror 77 —2.348 9511 Secondary mirror
8 Infinity -113 Mirror 26 Half mirror(Tilt x:—45°)

GRS EERTT VIR RENEHIE R H R 2%
J—:t/ﬁt/ﬂ:EET R'Cj—:ﬁ:, /\zbﬂglé\ﬁﬂ‘j 685 mm, /J\ﬂ:
900 mm AYER, AfEFLIEHN 0300 mm, £EHEH 2 100 mm,
RGN FHER 1.064 um (3O, W RS89 38 BB
ok 18.23 um. & 6 FIE 7 43 5 0 A S 1R R 450
HH & FTMTEF &

0° 0.08° 5° 5.08°
(a) (b) (© (@

6 miFIE
Fig.6 Spot diagram
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Fig.8 Shape of the outgoing light cross section
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