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200 words abstract
Distributed optical fiber sensors have been extensively studied on account of their capability of
strain and temperature measurement at an arbitrary location along a long optical fiber. In general,
distributed oscillation measurement requires real-time operation of the sensing systems. However,
real-time operations have been conventionally achieved only for two-end-access systems; such
systems reduce the degree of freedom in embedding the sensors into structures, and furthermore
render the measurement no longer feasible when extremely high loss or breakage occurs at a point
along the sensing fiber. Here, we demonstrate real-time distributed measurement with intrinsic oneend accessibility by using specially configured Brillouin optical correlation-domain reflectometry
(BOCDR) systems. Technical details and the latest findings (such as the detection of a shortest-ever
hot spot using a “beyond-nominal-resolution” effect of “slope-assisted BOCDR”) will be presented.
The loss-insensitive operation using a trench-index-type fiber and stable operation using a
polarization-maintaining fiber are also presented. The use of plastic optical fibers is also shown to be
effective for highly sensitive temperature measurement. We will also present the measurement
results using a silica fiber embedded in a composite structure (composed of carbon fiber reinforced
plastics) to prove the system practicality.

