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A novel fiber Bragg grating sensor interrogation system utilizing
a tunable Fabry-Perot filter

LI Ying ZHANG Shu-lan
(StateK ey Laboratory of Prec sion M easuren ent T echnobgy and Instrum ents T's nghua U niversity B eijing 100084, China)

Abstract To mprove the perfomance of FBG i termgation system, a novel fber Bragg gmating sensor nterrogation system
based on a wnable fber FabryPewt( FFP) fillerw as dam onstrated F istl; a reference fber Bragg grating (FBG) was used as a
wavelength reference elan ent Bym easuring the wavelength difference betv een reference FBG and sensor FBG, the drift of tunab ke
FFP filtef s cavity kngh was can pensated Secondly a quadratic fit function was m adew ith sofw are based on experi ent results
Ths functon shoved a good fit © the relatonship betw een the displacem ent of PZT and contwl voltage Itwas used to calcu hte
the wavelength of the sensing FBG. In experinent a stran of O~ 1800 H€ was applied to the sensng FBG and the m aximum
non linearity deviation of measured w ave length was O_5% . Experment resu lts show that them easured eror caused by the drift of
FFP filter s cavity kngth and PZI” s non linearity lly reduced and a hisher accumcy is obtamned
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Fig 1 A typical intern)ogl'elltl%hn systan utilzing a wnable FFP filter

Fig 2 Stucture of a wnable FFP filter
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Fig 3 Expermental FBG sensor ntermogation sysiem
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Fig 4 Receved signal wih a single FBG sensor used n the systen 1—

the contwl voltage applied o PZT ~ 2— the signal detected by a pho
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Fig 5 Recewved signalw ih three FBG sensors used i the systan
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Fig 6 A linear function is used to fit the reltionship of he dsphcanent of PZT and contol voltage R= 0 9933 SD = Q0 02261 m

of FBG1 as a function of the strain applied w it
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Fig 7 A quadratic fit finction is used to fit the relationship of the dsphcenent of PZT and contol vo lage R = 0. 99997, SD = Q 00501nm
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