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DISTRIBUTED STRAIN MEASUREMENT USING OPTICAL FIBER SENSOR

FISFIHE HRAREE* & HE*-
Toshio KURASHIMA, Kuniaki TANAKA, Tomonori USU

We have developed a high performance optical time domain reflectometer (OTDR) for measuring both
strain and optical loss distribution along a single-mode optical fiber. This is achieved by combining a
Brillouin optical-fiber time domain reflectometer (BOTDR) and a coherent OTDR (COTDR). The BOTDR
analyzes changes in the Brillouin frequency shift caused by strain. The COTDR detects changes in
the Rayleigh scattering power caused by optical loss. The combined OTDR has the potential to expand
the sensor application area of monitoring systems using optical fiber sensors. This includes those
designed for large building diagnostics, which require complicated instruments including many electric
wires and a considerable amount of electric power to monitor strain using conventional strain gauges.
This paper describes a new technique for measuring distributed strain using the combined OTDR.
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