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Research on Weak Signal Detecting in Distributed FBG Sensing System
WANG Yaping, HU Liaolin, ZHANG Weichao
(Faculty of Mechanical and Precision Instrument Engineering, Xi’ an University of Technology, Xi’ an 710048, China)
Abstract: The weak signal detecting and processing circuits are designed, which include pre-amplifier
circuits with differential input and zero-measurand output, amplified fold adjustable second amplification
circuits, low-pass filter, power conversion circuits, power supply protection and filtering, data acquisition
circuits, etc. These circuits are simulated by Multisim and tested in experiment. The results from the

simulation and experiments indicate that these detection circuits are able to detect nW grade light signal

having the excellent anti-interference performances and better linearity.
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Fig. 1 Schematic of a distributed FBG sensing system based on tunable filter
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Fig.2  Photoelectric detection circuits and its simulation
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Fig.3 Power conversion circuits
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A,/ (x10%) 5.82 7.92 8.90 9.27 9.43 9.62 9.70 9.75 9.87
FEHLIR/ WA 0.5 0.7 0.9 2 4 6 8 10 13 15
i E 495mV 694mV 893mV 1.99V 3.98V 5.97V 7.96V 9.95V 12.9V 14.9V
A,/ (x10%) 9.90 9.92 9.92 9.93 9.95 9.95 9.95 9.95 9.92 9.93
U,=415.54P, -145.49 (4)
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