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Composite optical fiber bring about remote sensitive to vibration of ¢-OTDR

WANG Zhenwei, KONG Yong, DING Wei, WU Hu, LI Hua
( Department of Electronic and Information Engineering, College of Electrical and Electronic Engineering, Shanghai University of

Engineering Science, Shanghai 201620, China)

Abstract: In order to avoid the nonlinear effect of the optical fiber and the insensitivity of the front-end vibration under the
high power pulse, a new fiber sensing structure method of composite fiber was adopted, which was analyzed theoretically and
verified experimentally. By using the hybrid of multi-mode fiber and single-mode fiber as the sensing fiber method, the distance
data of the optical fiber sensing was obtained by processing the sensing signals under different power pulses. The results show that
the new composite optical fiber sensor structure can detect the vibration signal of 30km. At the same time, the sensing function of
multi-mode fiber in Raman system was further studied, and the sensing characteristics of multi-mode fiber were discussed. The

new sensor structure provides an important reference for the scientific research and engineering application of the multimode fiber

in the field of phase-sensitive optical time-domain sensing.
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Fig.1 Composite optical fiber structure diagram of ¢-OTDR
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Fig.2 Relationship between typical time-domain values and output power
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Fig.3  Relationship between time-domain value and output power under

composite fiber
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Fig. 4  Effective range of detection in multi mode-single mode under low

power pulse
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Fig.5 Effective range of detection in multi mod-single mode fiber under

high power pulse
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Fig. 6  Vibration response of multi-mode fiber in the sensing system
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