$39% 550 it

#o

2019 4 9 A Acta Optica Sinica

Ik A 10 D 2T B Bk Ik 52 N i )5
iR PRC 2RE, REE, HE, AR5

Fifi 25 TR KSRl AS TR RS, TLJ5 F5% 210007

- 0 Bk 73 N NS 1 A U SRR 0 P TR U QU R B T S R CI NS NP iy S P e
DK e R KL 5 450 34 5 LA W A B 5 SR DF A A, DA SE B O 2T B B U E Y R B i, SR T SRR
I R G 0 E 1L L A0 00k 5 R Y — EorE L W T R ZR AR AR TT 25 ke DG ETBE B A 20 X I AE S LR SE AR AR, Sk
W 25 SRR WY %5 1k RE B RE bk b TRk B DR R D0 B R0 R (5 0 2 vk v 20 HE R AR B R A .

KER JLLFe; RN Kk PR

hE4S%ESE  TNI13.1+2 XEkARIRAD A doi: 10.3788/A0S201939.0906003

Time Delay Measurement of Optical Fiber Link Using
Time-Frequency Joint Transfer

Guo Juncheng, Lu Lin®, Wu Chuanxin, Zhang Baofu, Wei Heng, Zhao Xiaoyu

Vol. 39, No. 9
September, 2019

Institute of Communication Engineering, Army Engineering University of PLA, Nanjing, Jiangsu 210007, China

Abstract A joint transfer scheme of {requency and one pulse-per-second time signals based on the same wavelength
is proposed to meet the time delay measurement requirements of large-range and high-precision fiber-optic links.
The scheme combines the coarse results of the one pulse-per-second time counting method and fine results of
frequency signal phase-comparison method to achieve high-precision and large dynamic measurement of the true
delay of the fiber link. We construct an experimental system to verify the consistency of the coarse and fine
measurements and measure the absolute delay of the signal over 25 km of optic fibers under severe temperature
change conditions. The experimental results demonstrate that the proposed method can effectively combine the

large-range advantage of the one pulse-per-second counting method with the high-resolution advantage of the phase

measurement method.
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Fig. 1 Principle of time-delay measurement
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Fig. 4 Waveforms of time-frequency signal. (a) Waveform comparison of 1PPS signal;
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Table 1 Time delay measurement results of short optical fibers with different lengths
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