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Fig. 1 The three-light-paths ranging measurement system
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Fig. 2 The measurement result of the experimental

platform vibration
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Fig. 3 The frequency spectrum of the three-light-paths system
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Fig. 4 The measurement result for the range
between reflector mirror MT and MB1
(a): Result from the re-sample system;

(b): Result from the three-light-paths system
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Fig. 5 The ranging errors of the re-sample system

and three-light-paths system
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Fig. 6 The calibration result of the three-light-paths

system for the linear-guide

] LLE B = R AR 8 R AT AR AR T
PRES RO R, (HRAME G R TES R R 2, R EBRM T
oy R MBL 5 R 488 MT AR 7E R — A0 &, w4 &4t
BB G RAE —E WM ESR . 750 T PR B R
ANa] s T G 85 1) 22 W R 2 O T [) — W a0 0 ) P R 22 Y
RN 5

4z B

ST T ARSI E R AR R SR R, T RS
FEOR 10 1 7 LR B T AR e AR B R s R AR AR
Ao XoF 0 25 SR A 223 M 28 SRR AR 2 . AR
PRES SRR . TERRS T S8 b, 32 A0 ik 3 8 1
BT . 55 WSR2 R AL, (H R E 2T
B o 0T % Sl 00 25 R A R IR BT SO 4R A =0 8% B b
I 5 3+ e — 00 L A VA 9 0 S A
SRR — AR R IR RN AR S i L i B R 2k



54 M e 2% 5 501 4 b 1011

W

H5ESHEANEHERAMEZ EWIRZ W, B M ES ERHIE RS AR MERE WA EERTY 23.6 pm BB T A2
B AR E W) T WAROERE 2 o SCRIERLX M T o SRR 11 pm. AROBIR R T RGBT .

e

References

[ 1] Talbot]J, Wang Q. Brady N, et al. Measurement, 2015, 79: 53.

[2] AhnT]J, Jung Y, Oh K, et al. Opt. Express, 2005, 13: 10040.

[ 3] Waagaard O H. J. Lightwave Technol. ., 2005, 23: 909.

[4] Tsai T H, Potsaid B, Tao Y K., et al. Biomedical Optics Express, 2013, 4. 1119.
[ 5] MecLaughlin R A, Scolaro L., Robbins P, et al. Cancer Res. , 2010, 70 2579.
[6] LinCF, SuYS, WuBR. Photonics Technology Letters IEEE, 2002, 14 3.
[7] Wang B, Fan X Y, Wang S, et al. Optics Express, 2017, 25: 3514.

[ 8] Naresh S. Arseny V, George R, et al. Optics Express. 2009, 17. 15991.

[97 AhnTJ. Kim DY. Applied Optics, 2007, 46 2394.

[10] Feng B, Liu K, Liu T, et al. Optics Communications, 2016, 363; 74.

[11] Zhang T, Qu X, Zhang F. Optics Express, 2018, 26 11519.

[12] Dilazaro T, Nehmetallah G. Optics Express, 2018, 26. 2891.

[13] Hariyama T, Sandborn M, Watanabe M, et al. Optics Express, 2018, 26 9285.

The Slight Vibrations Compensation of FMCW Ranging Method Based on
Three Light Paths Structure

ZHANG Tong, QU Xing-hua, ZHANG Fu-min”
State Key Laboratory of Precision Measurement Technology and Instrument, Tianjin University, Tianjin 300072, China

Abstract The re-sample frequency modulation technology is a kind of ranging method. The optical structure of this method has
boarder frequency modulated bandwidth, higher spatial resolution and accuracy. However, in the processing of practice measure-
ment, the re-sample measurement device and the object to be measured are easily disturbed by the vibration from the outside
environment. This paper analyses the influence of the Doppler error and the re-sample frequency error from vibration. In order to
compensate these errors from the two kinds of vibrations, we present a vibration compensation method based on three light paths
structure, this method brings two partial reflectors on the measurement light path to produce two compensatory lights, and the
Doppler error and the auxiliary fiber error can be reduced by the differential value of the measurement signal and the compensa-
tion signals. The experiment verifies that the ranging accuracy of the typical re-sample method is 23.6 pm,and the ranging
accuracy of the three-light-paths ranging method can achieve to 11 um. It is proved that the three-light-paths ranging method can

effectively compensate the vibration error of the measurement system.
Keywords Frequency modulation continous wave ranging; lLaser radar; Laser interferometry ranging
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