SRR SRR

S| RARSL BRI B, 57 AT, S5 L RAUSUNK R T I AH (7 BRI Sl S SR DGR AR, 2026,50(2) < 1-6.

7 35 X ok 170 18 4R 0 18 4z &5 2 St B 33 sz )

iz, E FULEM, AR, EME R, R BT Fr R e
(1R BE TR 2E WP 5 TR AE B, KR 03002452, A JFHE T2 5 B T RR A 0E , KB 03002453, K JF I T k2
B S R R T A R LN 9006 A, R 030024 5 4. 1L PH A8 11128 4 Wi 357 TR A4 S AR 0 FH TR IR 5 v , A 030024 )

TE A T RAAME AR S B AHA (D -0TDR) ag ABLE AR 48, 4R 3E T —Fr A5 SRk oF A48 T 48 M) ©-0TDR % 4. i@ 1L
ST B AR B 6 18 Sk LA IS 5 IR ARAL T SUBROF 69 A SR ARG, At st A S AT E R, FRERD
T, 1% A GBI 50~2 000 Hz 693&3h15 5, SR 15 5 e A S AR Lt i a9 RS X 0. 992 2, T3 R HAmRE AN
25.93% & % 8. 28%, £ T AKIE K A ARAS R .

KRR o A KL B AR BRSBTS B 5 A5 SRR o 5 AR T4 5 AR A% 3

FESERES TN29 XEIREL:A XEHS:1002-5561(2026)02-0001-06
DOI:10.13921/j.cnki.issn1002-5561.2026.02.001

Frequency-shifted dual-pulse coherent detection ®-OTDR

FAN Yingrui', WANG Yu'*, MEI Ruotong’,

WANG Junhong', WANG Pengfei**, LIU Xin**, JIN Baoquan®***
(1. College of Physics and Optoelectronic Engineering, Taiyuan University of Technology, Taiyuan 030024, China;
2. College of Electronic Information Engineering, Taiyuan University of Technology, Taiyuan 030024, China; 3. Key Laboratory of Advanced
Transducers and Intelligent Control Systems (Ministry of Education), Taiyuan University of Technology, Taiyuan 030024, China; 4. Shanxi
Province Engineering Research Center of Novel Sensing Technology and Application for Mine Safety Monitoring, Taiyuan 030024, China)

Abstract: To enhance the phase demodulation performance of phase-sensitive optical time-domain reflectometer(®-OTDR ), a
frequency-shifted dual-pulse coherent detection ®-OTDR system is proposed. By analyzing the amplitude-frequency response
of the acousto-optic modulator and the beat signal spectrum, the frequency-shift parameters of the dual pulses were optimized,
and orthogonal demodulation was performed on the Rayleigh scattering signals. The experimental results show that the system
can accurately demodulate vibration signals in the range of 50~2 000 Hz, with a linear fitting degree of 0.992 2 between the am-
plitude of the driving signal and the phase amplitude. The probability of interference fading is reduced from 25.93% to 8.28%,
achieving low-fading phase demodulation.
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