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A study on optic fiber sensor networks integrating communications and sensing functions
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ABSTRACT

Optical fiber technologies have been developed for not only high-speed data transmission media but also sensing devices monitoring
physical quantities. An optical fiber sensor enables remote and distributed measurement on a fiber line without electric power supply
to any sensing point. This paper proposes a novel optical fiber sensor network with hetero-core spliced fiber optic sensors which can
play a dual role as a gigabit-class communication network and a bending strain sensing system. This paper also reports the perfor-
mances of the integrated system with respect to communications characteristics and sensing accuracy. In addition, our trial system
has demonstrated the feasibility of our proposed system. Moreover, simulated experiments show our enhanced system can improve

number of sensors in a fiber line.
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Fig. 1 Structure of hetero-core spliced fiber optic sensor.
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Fig. 2 Trial system configuration.
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Fig. 3 Light loss vs. throughput for hetero sensors.
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Fig. 5 Light loss of a combination of five switch sensors and UDP throughput.
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Fig. 6 Pulse switch sensor module.

(a) Mean OFF time interval: 30[s]

(b) Mean OFF time interval: 60[s]

Table 1 Simulation parameters.

Mean OFF time interval
Mean ON time interval
Mean pulse loss time interval

30,60,300]s] (exponential)
5[s] (exponential)
40[ms] (exponential)

Insertion loss 0.3[dB]
Difference for loss peaks (+)0.2(-)0.05[dB]
Link down time interval 500-1000[ms] (uniform)
Link down loss threshold 21.0[dB]

Link up loss threshold 20.0[dB]

(c) Mean OFF timeinterval: 300[s]
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Fig. 7 Number of sensors vs. availability in case of using pulse switch sensor modules
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