%47 5% 1 NGk AR 2018 41 A
Vol.47 No.1 Infrared and Laser Engineering Jan. 2018

< ﬁ g’\] g *é <

HE

Bt G HXtERESEXN
MEX,¥ #,FE8KR
(BEEIKXRF AHNELEIBFR, B BZ 710043)

M OE., S-SR R R A T A b E sk dE EegisE . A TR BB S =
Rl - AAG K BEZ X R AR TH 2 EE R R 2R R Sbwign B R 48654554
PRV IR ) R Gk, AR DAR K Sk RIS R AR AT 60 A Sh 2T EA8E. Bk oA T SRS Rireh4g
ARG R T BEIAR K F kR I I 45 R AU B A AR K Sk T VAR AR AR R 1) N SR AR 6B kA
15 F 69 A S AL 48R FA B T 51.4%, 4038 TEA BN EZTNRE T 6.5%.7% 7 Eh0 5% 47, 4
w R - BA L0 A SARS T R R AR TR0 E L

KW . berass;  FRCE;  BMEBKHEE;, BeaE

FESZES: TN929.12 XHEFRER: A DOI: 10.3788/IRLA201847.0103009

Automatic alignment method and realization of

space optical coupling

Ke Xizheng, Luo Jing, Lei Sichen
(Institute of Automation and Information Engineering, Xi’an University of Technology, Xi'an 710048, China)

Abstract: The sticking point of spatial light —single —-mode fiber is to find the best position in the
transverse plane of fiber precisely. Based on optical fiber migration’s influence on the spatial light —
single—mode fiber coupling efficiency, an auto—coupling system was proposed, which mainly consisted of
two—dimensional piezoceramics, driver, controller, photoelectric detector which was a closed loop control
system and coupling lens. The automatic alignment coupling of the spatial light—fiber was realized by
combining with simulated annealing algorithm. The coupling efficiency for free—space laser coupling into
the fibers and simulated annealing algorithm were analyzed theoretically. Analysis results of experiment
show that the method can make the system search the best position automatically based on the power of
the light which is coupled into the single—mode fiber. The optimal coupling efficiency is about 51.4%,
which can be obtained in short times by the system and it is improved by 6.5% compared with no
automatic alignment before. The scheme is practical and it is of great significance for the study of the
automatic coupling of spatial light—single—mode fiber.
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Fig.1 Schematic diagram of optical fiber coupling
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Fig.3 System hardware module design diagram
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Fig.4 Figure of fixing piezoelectric ceramics
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Fig.5 Wiring diagram of piezoelectric ceramics
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