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A High Reliabile Optic Fiber Bragg Grating Sensor Network Design

Zhang Xiaoli Liang Dakai Lu Jiyun Zeng Jie
(Key Laboratory of Vehicle Structure and Control , Ministry of Education , Nanjing University of

Aeronautics and Astronautics, Nanjing, Jiangsu 210016, China)

Abstract The fiber Bragg grating (FBG) sensor network which is used to monitor the external load position
information of a certain aircraft wing box is researched in this paper. The forecast precision influence of the disabled
sensor number to the external load position information is researched; Optical switch is introduced to overcome the
shortcoming of the traditional FBG sensor network topology low reliability, proposing a higher reliabile network
topology, and the reliability of the two types FBG network topologys are researched. The results indicate that the
reliability of the new sensor network is superior to the traditional one obviously. The reliability of the two types
network topologys is dependent on the failure rate of the single sensor. When the single component failure rate
change between 0.001 and 0.01, if the acceptable position forecast error of the external load is less than 5 mm, the
failure rate of the new sensor network is reduced to 50% of the traditional one; if the acceptable position forecast
error of the external load is less than 10 mm, the failure rate of the new sensor network is reduced to 12.5% of the
traditional one at least.
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Fig. 2 Influence of different sensor failure forms to forecast precision of the load position
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