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Measurement methods for parallelism of optical paths

for vehicle-based laser platform

Shi Long, Chen Ning, Wang Bing, Shao Shuai, Yang Ciyin, Dong Yuxing, Guo Ruhai
(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun, 130033, China)

Abstract: For the flexible requirement to the photoelectric instrument, the vehicle platform is needed to
load the transmitting light path and receiving light path, often including several lasers and many mirrors.
There have been some methods to measure the parallelism of optical paths for the fixed platform which is
not suitable for the vehicle platform. Therefore, a certain improvement should be made to the
measurement methods for parallelism of optical paths for the vehicle—based photoelectric system. In our
system, the optical paths of four laser systems and three imaging system need to be adjusted into the
same line or paralleling each other. Therefore, the requirements for the vehicle platform are more
complicated for the parallel test. According to the feature of the platform based on the vehicle, a
systemic method was presented for the parallel test. The measurement results show that these methods are
simple and practical for the measurement of parallelism in vehicle —based photoelectric devices and the
measurement errors between each light path are all less than 15 prad.
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Fig.1 Structural principle of device
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Fig.2 Finite analysis of vibration isolation plate deformation

TEAH 2 FROT T 45 2R Z i, ZEWI A BRITY
A, JE LRAR B JE P A B4 RT3 B 8K
7 Ansys I U5 B A H A2 R BE - 5 0
JABA LR TEXFEZRAE T B 2 45 T IR FE e
A RIC TR e KBTI 0.652 wm, AT LA H
R ERAPRSE R 5 SEET G AR AR ik 2
WOGBA I, 584 T LA 2 P47 HEAG I v Xy i o
BRI R EOR

BR B SR A LA, B = O o v
FHLRBTET G b, MEEFG L2 M
TR I AE NS F A T AR FFRUE R4

SV SR R IBUE S G| DSEA 3T Gl & | B
B P BEASE ROMIVE AR AR IEUE , T BR AT HEI 14
PR A AR | PRAE 7 BB A X B As A3 R
AN T, LS B0 OGNS BE i %) 1 A2 5

e R GE RS E - 5 R A J2 PR AE L U4 4 T

S117002-2



aohligk T2

% S1

www.irla.cn
——

% 45 %

A FE T G RIS MRz 2l ph £ I 4 ] B 42 )
T AL B 58 B BE SRAS Iy BT 5 £ Al 47
FAITIE R , FEIRSCRE 2 sh B AR iz 3 B 58U, gl
T RARE AR R S R 1 AR i o BT, A
PTG A L 0 R e 20 ) A A2 1 2RO £ R
5 ] BT AR I e W 3 ) S 4 o A e R AL
TR LB, PLARIEE 5 AR
ERE , RUE RS anIE 3 B,

3 T A it

Fig.3 Structure of stable platform
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Fig.4 Spot center collected by CCD detector
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Fig.5 Projection method of target panel
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Tab.1 Target plate processing results

Spot centroid distance/Pixel

No. Optical axis numbers
Azimuth 1.065
: Pitch 0.749
Azimuth 0.616
2 Pitch 0.651
) Azimuth 1.121
’ Pitch 1.162
Azimuth 1.158
* Pitch 0.998
Azimuth 0.822
> Pitch 0.749
Azimuth 0.750
0 Pitch 0.729
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