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High stability FBG demodulation system combining
F-P etalon with reference grating

WANG Yangyang, ZHAO Encai, YU Miao, LUO Zhengchun, CHANG Tianying, CUI Hongliang
(College of Instrument Science and Electrical Engineering, Jilin University, Changchun 130021, China)

Abstract; In order to improve the stability and accuracy of a fiber Bragg grating( FBG) demodulation system and avoid the
problem of nonlinearity of driving voltage and transmission wavelength of a Fabry-Perot ( F-P) filter caused by hysteresis,
vermicular and temperature changes of the piezoelectric ceramic, a FBG demodulation method was introduced combining with F-
P etalon, temperature-compensated reference grating and sensing grating in three separate channels with a tunable ring cavity
laser as scanning light source. The method of median filtering and moving average filtering was selected to filter the noise. A
spectral correlation peak-seeking algorithm based on intensity threshold was used to find the location of peak value of reflection
spectrum more accurately. Through theoretical analysis and experimental verification, the results show that wavelength long-term

stability of demodulation scheme with each separated channel can reach 0. 4pm and the linearity between temperature and

wavelength is higher than 99.90% . The system can measure the stability of the parameters such as temperature and strain.

Key words: gratings; F-P filter; F-P etalon; reference grating; tunable ring cavity lasers

51

T

JGEF A W YA (fiber Bragg grating, FBG ) PRI H.
ARBUN R R RS 2R T R ST
S PR S 5 O T V2 SN FAERR I A L 2
Ko ST AT R R A NS R ) RS
fi%% LRGSR B, 24 FBG FTAk i 4h FL R

e < B PR B AT L B RIF A TR <65 B B i H
(201405026-01)

YEHE RIS : £ B (1991-) , 20, B9 A, 23S0l
MG E AR 7 I WFSE

# A THEC R Ao E-mail ; tchang@ jlu. edu. cn

W H 1 :2017-08- 16 5 W EIE ke H 181:2017-10- 12

Bi R A EAG I, FBG (18 HL P A 23 A A= I 7%, A 4fE
WK A RS B, T A R R AR AR L
AR S T e A R L DA ) i A% i, 2 H IR T 9 R
IR R R R T R

FET AT PR A -3 2 (Fabry-Perot, F-P) J§ %
R R = A D B B SR U 7 F-P 1Y
JE.H P8 ( piezoelectric ceramics, PZT) ,fi#i PZT &A1
INEAE G EBF-P R IR R A s, T 3 5 4 G
P R0 o B ol T 1 P i O ) 2 e R i
DA SR R AR A A S A, 30 F-P B AR 1 3R 3l
B AN B, DA TS I K ) AP DRI AS G 1 , 368 A
KRz HAT, B2 R IE I A 1R
Z, WINZ7% FBG ik (F-P hRif Bk AR E 2 AL



FA2E A3

EFABE F-P AR ELRI S % e MHARSS & 10 E ke e v FBG i R4 337

EE4%, 2% FBG W BARSHWF S, HES% S0,
XTI F-P g A bR E ARG L F-P kR
HET Ll 5% FBG L8| AE Z15% &, (HE7ER
FERIRIA T, F-P AR i (o K th 28R L X
PRI WA A T 12 TT DA (3t R 1 e I e e, (FL R 7
SR TG RN IR A SR I LB ™ Sy T AT
MO DX A [A) @, AR SCHR B T — s B I AR
D7 R A TT LA Y S8R U I F-P AR AL, i
TR ELAL 2 B A S PR F 5 0 A (A TS 5 3k Y
22 M b v L AT AR S, 1k B R v O 1 B
‘@LW-ZIJ N

1 fFFREE
1.1 FEFMEE RS

scanning light source

FET F-P AR R AR A 225 M A R 2R e an B
1 7R R G R OGTR E R F Al IR PR 8 IR O s
i 3 Y o3 ) AR G TE 22 il 1A D S F-P bR
FLiEiE A% G 38 1) 53 2 R 45 (wavelength division
multiplexing, WDM ) A D) 55 3 X} 22 A~ 38 18 19 [ B U
i, BB A O R H . S AR O Y A A D
KAET A F-P IR A B A I, 56 H 2830 % ( photo-
detector, PD) % I8 {H {5 5. ¥ PD,PD, Fil PD, Ky
MIE(EE S a2 R AR ARk 3)_ EAL, AT R Ak
B, ARGRAN RS M F-P b5t B 2L AR %
IS TAE 3 A ER R IE . S5 O o R M
BPBE (AN A DR i VR T RS S AR AT TR R AT /)
T 1pn/C I ASE G EA 2 BT I B0 T, 7 22,
W P15 1l P X R B S, L HOR R F-P AR R

l sensing FBG

1x 8x 8 optical H——H—

circulator module

F-P etalon H PD, I

reference grating 1

Fig. 1  Demodulation system of fiber Bragg grating
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Fig.3 Effect diagram of moving average filter
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Fig.4 Relationship between light intensity and wavelength after the selec-

tion of intensity threshold
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Fig.5 Two FBG reflection spectrum after filting and the selection of intensi-

ty threshold
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Fig. 6 Measurement results after wavelength shift
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Fig.7 Demodulation data and local magnification in the process of tempera-

ture changing
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Fig.8 Relationship between temperature and wavelength
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