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High accurate docking technology of laser and theodolite
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Abstract: In a laser emission system, the high accurate docking of laser and theodolite ensures the high-
precision orientation laser emission. For the under-the-machine docking, the Coude mirror space
normalization theoretical model of the overall coordinate system based on the Coude optical path which
transmits laser was established, and it accurately calibrated the position and variation of the laser in each
Coude mirror space. Based on this theoretical model, a high accurate docking technology of laser and
theodolite was proposed, which achieved the minute level of inner field and the second level of outside
field. In a experiment of a long wave laser emission system, the technology realized a fast accurate
docking which has an error of less than 2" . Its correctness and practicality are verified from the
engineering, it also provides the technical support for this type of docking of laser and theodolite.
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Fig.1 Emission system of a long wave laser
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Fig.2 Laser emission light path
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Fig.3 Space normalization theoretical model of Coude mirror i
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Fig.4 Space calibration diagram of the laser beam
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Fig.11 Transformation of the overall coordinate system and the
sub coordinate system
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Tab.1 Parameters of distance of laser and each
Coude mirror (Unit:m)
= . . Parameter Spacin Parameter Spacin
“lornllor Lo, e £
’ Ly 4 L, 0.4
’ 0;
L, 0.75 L; 0.45
AD, (8). (10) B; L, 0.85 Ly 0.5
L, 0.8
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Tab.2 Conversion angle of each Coude mirror
(Unit: (°)) 31
Cl C2 C3 C4 C5 Co C7
0 90 0 90 0 -90 0
0 0 180 180 0 0 0
0 0 0 0 -90 90 90
2 7
N, N, Ly =425 mm, Ly =300 mm,,
13 s ,0
’ o ' ’ Nl N N2
3 o
W,
13 N,

Fig.13 Laser spot of the target surface N,

3 (
Tab.3 Miss distance of the inner field laser

(Unit: mm)

Inner target panel 1

:mm)

Inner target panel 2

Miss distance

AXN‘ A.\'M A."Nl AZNl
Measured value -3.0 2.8 -4.6 -4.9
AD 0 =[Ax0
Ay, 0 A6, A6, 01", z
! 3 : (12) AD, ,
4 o
4

Tab.4 Change of the laser beam

o

Change quantity — Ax,/mm Ay ,/mm A6, /(") A6, /(")

Calculated value 0.42 0.44 -129.1 136.3
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Fig.14 Accurate docking of outside field
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Fig.15 Target plate of outside field
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Fig.16 Laser spot of the outside field’s target plate W,
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Tab.5 Miss distance of the outside field laser

(Unit: mm)

Inner target panel 1 Inner target panel

2

Miss distance

[2]
AyW. AZWI Aywl AZW_,
Measured value -90 -120 -185 -245
(12)
AD,, ,
6
’ 3]
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Tab.6 Comparison of the change of laser beam and
actual value of monitoring
Change quantity Ax:/mm Ay::/mm AG:X/(”) AO:;‘/(")
: : [4]
Calculated value 2.48 1.89 -39.19 51.57
Monitoring value 3.2 2.5 -40.7 50.4
1 mm , 2" ,
° [5]
4
. [6]
9
’ b
1 mm 2"
b b [7]
o
[1] Xue Xiangyao, Gao Yunguo. Correction of laser pointing

0706006=7

error of level mounting laser transmitter system [J]. Optics
and Precision Engineering, 2011, 19(3): 536—541. (in Chinese)
J1.

Xue Xiangyao, Gao Yunguo, Qiao Jian, et al. Analysis of

, 2011, 19(3): 536-541.

optical axis parallelism error for the level mounting laser
transmitter system [J]. Infrared and Laser Engineering,
2012, 41(2): 335-337. (in Chinese)

[J1].
Zhang Limin, Han Xida, Cao Yuyan, et al. Coude light path

, 2012, 41(2): 335-337.

alignment scheme with spatial mechanism [J]. Infrared and
Laser Engineering, 2017, 46(8): 0818004. (in Chinese)
s s , Coude

[J1.

Qiao Jian, Gao Yunguo, Han Guangyu, et al. Fast alignment

, 2017, 46(8): 0818004.

of Coude optical system in alt-alt two axis tracking turntable
[J]1. Optics and Precision Engineering, 2011, 18(8): 1761 -
1764. (in Chinese)

[1].
Zhang Dongxiao,

, 2011, 18(8): 1761-1764.

He Yonggiang, Hu Wengang, et al.
Background projection modeling in the self-adaptive infrared
stealth system[J]. Infrared and Laser Engineering, 2016, 45

(3): 0304001. (in Chinese)

5 > B

[1].
Han Guangyu,

, 2016, 45(3): 0304001.

Zhang Guoli, Cao Lihua, et al. Opto-
mechanical structural design of laser emitting system for SLR
[J]1. Chinese Journal of Scientific Instrument, 2011, 32(7):
1669-1670. (in Chinese)

[J1.

Han Guangyu, Guo Jin. Analysis and realization of day-time

, 2011, 32(7): 1669-1670.

ranging of SLR[J]. Chinese Journal of Scientific Instrument,
2012, 33(4): 885-890. (in Chinese)

5

[J]. , 2012, 33(4): 885-890.



