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A Novel Fiber Bragg Grating Wavelength Detection Technique

LIANG Ming, QIAN Jing-ren, SUN Jian
(Optical Fiber Laboratory, Department of Electronic Engineering and Information Science,

University of Science and Technology of China, Hefei, Anhui 230027, China)

Abstract A method of fiber Bragg grating (FBG) wavelength detection based on an all fiber Mach-Zehnder edge
filter is proposed. Each output port of the edge filter shows comb-like transmission characteristics, and its spectrum
is opposite to the other port. Wavelength message of FBG sensors is transformed into power message by a pair of
the filtering edges of the filter. The wavelength measurement range and resolution are tunable in fabrication by
adjusting the length difference of the two interference arms of the filter. And the affection of power variation of the
system can be eliminated through two types of comparing calculation. FBG temperature sensing with this wavelength
detection method gives a wavelength accuracy of about =10 pm.
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Fig.1 All fiber Mach-Zehnder interferometer and its
filtering characteristics testing setup

BBS: broadband source; OSA: optical spectrum analyzer
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Fig. 3 Spectra of edge filter output with

broadband source
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Fig. 5 Experiment setup of FBG wavelength detection

using a Mach-Zehnder edge filter

PD: photonic detector
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Fig. 6 Experiment result of FBG temperature sensing
Y =—0.80548 +0.00162X, R =0.999, SD=0. 0016
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Fig. 7 Experiment setup of FBG wavelength detection

with P,/ P; processing
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Fig. 9 Experiment result of FBG strain sensing
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