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Abstract Distributed fiber sensor has been widely used in safety monitoring area for long-distance transmission pipe
laying or other high-risk work areas. However, the breakage or damage of sensing fiber cables occurs frequently,
which restricts the long-term monitoring of the monitored targets. To solve this issue, we establish an intelligent
fiber sensor system with the function of self-diagnosis and self-healing, which divide the monitoring area into several
regions by controlling nodes and resilient sensing fibers to accomplish the automatic fault location and recovery of
sensing service. The proposed system can improve the survivability of the distributed fiber sensor according to
simulation analysis results of the sensor’s working situation. We use the proposed system in distributed fiber sensor
system for the long-distance pipe laying monitoring project and propose the multi-section combination structure to
protect fiber cable.
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Fig. 1 (a) System architecture and photograph of control nodes; (b) internal structures of central and slave nodes
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fiber on healthy state of a distributed sensor
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