2015 4 9 A

ot

2Ly
S

1
ACTA OPTICA SINICA

A
¥ 3 B

2 DA IE 27 AR 10 BUE S i R 4 X TER & e

AR R OC WER AWA TREA

RERZRE A 5 7 LREZ OB IO = . ol fF R EORZE S (L8 %, KH 300072

EBOHITE B A 2. 08 m. Bl LIRS BE R oK G 0 KL 0 BE 56 mT DA A Y e e AR, ST AT R R L BHOK GORS 1 446 ot
FE R RSE Tk ) 7 T 25 00 K 32 TR ) 46 400 38 A B B2 1) g FH i 3t

FESES

doi

ME M TR CR O IR RS . FET WG A dis B a0 OB L RO AR r AR Lk D

BE o TR AT AR R AT L B AR BOE IR B L i BE AR o B BB RS E M B AL L e A R .

KB PO BN s 48 X BRI 5 RO AR 5 1R i
TN249

SRS T LA S TR A R R B R AR . SCIR R TN AL T4 2 m AR B 1R B BR B 4 0 IR

10.3788/A0S201535.s212001

78 2 kHz EHTART LT 3.3 pm AYTBERT B . 3 3 7 2 0 4 BROF 2 . 78 100 Ha i 0 B RS 235 8 0.8 pm. JUER
XERARIRED A

Absolute Distance Measurement System
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Abstract

All Polarization Maintaining Fiber Based Dual-Comb High Precision
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We demonstrate a practical femtosecond laser absolute ranging system. High update rate and high
precision arbitrary distance measurement can be realized based on nonlinear optical sampling between two free

running polarization maintaining femtosecond fiber lasers. A ranging experiment for a cooperative target at about 2 m

ultrafast optics;
OCIS codes

distance is demonstrated. A 3.3 pm ranging precision at 2 kHz update rate is realized. The ranging precision can
sources, this ranging system is advantageous of high environmental stability, high compatibility, and maintenance

reach 0.8 pm at 100 Hz update rate by averaging of continuous measurements. The ranging ambiguity is 2. 08 m,
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femtosecond lasers;

which can be removed by introducing a coarse measurement with about 1 meter precision, resulting in an arbitrary
engineering and remote sensing.
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ranging with micrometer precision. Due to the usage of all-polarization maintaining fiber based femtosecond laser
maintaining
=]

free operation, which is attractive for a number of applications, such as large-scale manufacturing, aerospace

absolute distance measurement;

dual

comb; polarization
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Fig. 1 Absolute distance ranging principle. (a) Optical equivalent sampling; (b) dual comb ranging
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Fig. 2 Setup of the laser for ranging. (a) Femtosecond polarization maintaining fiber laser;

(b) autocorrelation trace; (c) optical spectrum
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Fig. 3 Setup of the laser ranging system. (a)Ranging system; (b)optical module
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Fig.4 Experimental results for ranging. (a) Ranging precision;(b) long term stability test
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