RV - ooE O Ok Vol. 47, No. 5
2020 4£ 5 H CHINESE JOURNAL OF LASERS May, 2020

FEE A0 R I 485 Sk o A ey A 40 Sy A

RER” EFE, IRH

WL RFAE RS T TR, #i7 HT 310027

E AN BUROEIT R T (o-OTDR) 0T LA %5 A 0 56 £F 19 4% 3 15 B o 18 32 % RO 27 4 B i B a8 0 1) 97
IR — A LE M Z BT M 2E 20, 8 TR SRS L A8 T T A2 TR o-OTDR &
Y6, R 1/ QI T 3 3K AR A% BOG EF HUR A5 5 A MR A5 8, 8 L AR 57 475 876 235 18] 388 5 W 38 b 4 4k 47 25 43 4 Ao
fifp L I S BN G AT R S SRR B S S A 0 AR AR I . HE BT T S R S AR I O R AT AT IR RS R P
RURIR L T ARE Ry 500 kHz BIRENE S AFRIEE A E] T 23 km,

EER Gl M EUBOCRT SR BT SRR SR I 5 AR 25K 5 A A

hESES TP212 XHERFRER A doi: 10.3788/CJL202047.0506001

High-Frequency Vibration Detection of Phase-Sensitive Optical
Time-Domain Reflectometer
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Abstract The phase-sensitive optical time-domain reflectometer (¢-OTDR) can effectively detect the vibration
information of fiber; however, the detectable vibration frequency range is generally between several hundred hertz
and several kilohertz, limited by the length of the sensing fiber. To improve the vibration detection range, a ¢-
OTDR system that uses heterodyne coherent detection is built in this study. The phase information of the scattered
optical signal of the sensing fiber is obtained using the I/Q demodulation method. Differential phase demodulation in
the space and time domains is consecutively performed to achieve a distributed detection of high frequency vibration
signals in the fiber. Furthermore, the feasibility of the proposed high-frequency vibration detection scheme is

theoretically analyzed, and the vibration signal with a frequency of 500 kHz is effectively demodulated in the

experiment, obtaining a sensing distance of 23 km.
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Fig. 3 Signal demodulation process
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Fig. 5 Spectrum of original time domain signal
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Fig. 6 Signal spectrum after demodulation
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Fig. 7 Demodulated signals at vibration position. (a) Time domain; (b) frequency domain
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Fig. 8 Spectrum of high-frequency vibration detection
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