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Demodulation System of Bragg Fiber Grating Based on Filter

PANG Qi, WANG Xi—chang

(School of Opto—electronic Information, Yantai University, Yantai 264005, China)

Abstract: According to ratios of filter light and reference light and the relationships of wavelength, changes of
external physical quantities are determined caused by changes of ratios. It is the principle of FBG demodulation of
linear filters. For traditional filter demodulation system, the relationships between wavelength and ratios are pro-
cessed in linearity. And curves of linear filters are not entirely linear. In the experiment, deduced ratios in theory are
directly proportional to the transmissivity of filters. Temperature, ratios corresponding to strains and wavelength are
processed separately. When a strain is zero and temperature changes, a high—order item is added during data fitting
process, wavelength and ratios are processed in nonlinearity. When the temperature is a constant but pressure chang-
es, wavelength and ratios are processed in linearity. Fitting results show that curves of wavelength and ratio are sim-
ilar to filtering curves and wavelength differences are equal corresponding to the same ratios at different tempera-
ture curves.

Key words: Bragg fiber grating; demodulation system; linear filtering; polynomial fitting

JELF ML LA T T A B 5 H IR 21
YZ R, i 2 B R 2 AR By e 4
MU0 9 PRGN B S AL ) 4 4 4 B 5 v i
PR AEPI I R4 . DRIk, B 22 A R v AR 4k
2T ke, H ek e A VO AR T B AR U
BOCFIZZE06 A 1 HE LA A 56 ZR i 2 S0 5

fs HHE:2013-01-15
BEETH: (NREA RIS H (WL10K28)

Py o i fe

FBG {2 %45 T Ab PR3 0 B2 K FL I a2 1y e A= el
AR, 51 FBG SR i Ak, ok 1M 5 kS AR A ek
AR T8 DT AR R Xl E R T B L AT 20 0T
Ab B SREART LA 70 A5 3R s 7 1 22 A 53531
SR P MR

PEE R VeI (1988-), 55 WL-WH5EA: , FEENSOCEHO UM IR AR 09T £5 8 (1968-) , 55 1 208 W1 AE S0, 2 AR 2f e

ISR AR BRI



524

VEJia 5« HE TR 251 Bragg YLF Mg 2 48 37

158 75 1 Hp R NI Y E RS2 6 H B AN K
AT 1 O U S0 A B 1 e T
PSR A AR 2Lt XRERS
FRRRE BE B . LI, B b S e Ak
U 8 100385 1 R 2 (0] BAE U A G 2R, st A2 HU (R
LRI R IR NOZAHYI G . 4 FBG 32 A8 %
BF, A T Y AR | A R A E (B ) AR Ak, X E A
FE KA TARLRAME LA, BIBLA B I R kT, e
MR R T AT LA AR A0 2 B Bz 3 U I
RN 2k, — B R EE FAR T TR TR AR G Y i R
WG o 5L ) R FBG FIr A R BE V6 B — & , ok
A TR 1R /INES A RN AR 77 A — o AR Ak, W H:
PEATERAEIAE, A — LU 0 T, AN ) I B Bsf L ()
BEEIPA 2ZE A, A R, FOAE A K A
A M2 08 e v 4 22 1) AR s e ARARLURE L A
il VA 2R G0 6T B R R Ty AT T — o Y R
JE 2R G IN B A T A

1 SHRKEFNERRENA

ff VR R G AN 1 o M BE R 1520 ~1
570 nm ¥ ASE F& iy S R G 1 P 2 48 25 3 db
MG 1 23K FBGAL &R , N FBG 5T IR (64
G L BRHE G AR 2 S 00380 IO O, — BR 2 2
PEUEW AR VE M UEWOE PO THI . 53— EAE NS
o P AT AR

b g FBG

ASE S5 LI

LRPEUEI A o Y I

MOt LRI
E1 fBARGERRIEE

LT AN UE D AR e v [ B

U, PP, A ) 15 1L U T A O R BRI B '
TR, PREX T LI R

Pi= [T SOTORAT A TADA (2)
o, SO AR YIR, TV(A) LA 433 &4 1
FRE A% 2 (0B 1R ROV FBG IS, D(A) Ky
PRI AR B R . P RR N

P,= [ T SATARATAT A (3)
DUIEE ' PR BRI P B9 HUAE B R

+OOS/ITJR/ITJTMDA A
P L SOTARATATAD "

P [T SOTWRAT AT
HF SO TN LA To(A) 35 % 8, FBG 1 U S5
R I 3, 2 (4) AT RS A

Do
po b L 20 (5)

P [
FBG S5t IR 6 1 i S — %2 ', v 2 il e e
TE X AR A [an,an]iRF, Ao K DK IE] F A9 A5, A3
{BLE BT I

p j :ZD(A)d/l

= j‘“dg

SIBTRL RN, G ARAVER, POGE ERDETIR
TRAFAL W LR A BAT o o PU R AR H sz
FIRNEIE BT AL R AT , H A LA 0E B A 1)
B R Z MUFAEIE G R XA, AR A 5231 Py
JERE AR .

DRI FE N I IR B AR D AR B S
RAYAR A A=A, BB FUAE L A AR s
FezZ, HUAE R A= et s aod FEAE A B I I 4 )2
Pt DT A2 HH FBG A2t T Ak I B2 K i 32 15 T3 )
U 2 RIS R AR B S B L E E

7.01W/D RES:0. Inm SENS:NORM HLD AVG:1 SMPL:AUTO

v

_ D(Ao)a> —ay) —D(A,) (6)

as —

B

56.08 /

42.06 /

20.04
/

14.02 /

0.00 /

1539.00 nm

1542.00 nm 0.60 nm/D 1 545.00 nm
B2 ERESRNES L E

2 ZUXRHHE
$2 BB LT M A S AL IR U, i A LAY

KESEARRL A E Sy
A:k0+k1B'l‘+szP (7)



38 b ol R N N

B 5288

L ko oo oo DR B, Bk FE BRI AR AR XS iz ) B
{BL. By A . AR ARSI ) BEAE

FBG 1% J8s ot b ik B AT 2 & 1 35 % A el AR
B, P AR A 5 | R IR ' P el AR, A Bt kA=
MR T ISR AR BRI, R K
PO Z AR LA S R, B TR i 22 )4
SEARLMER R BUHR A B INA Z R W7 AR LR
PERLG o YR TR, HE kA HO5 IR A G,
XX AR LA T 2 AU, R

A=ko+kBr + kB + kB + kyBi + ksBy (8)

R kos ks ko e s 1R B
A (8)E AR
1 Bn ... Bn ko Al
B,—|1 Br o Bh| g_ :/el A= :/12
1 BT',, ... B3, ks An
FR /N PR LA R ECN
K=(B/B;")B/'A (9)
Horp, B B RS B

T I A% R BE el AR B, X B 5 K AT — IR
LA WS T
A=ky+kBr +k B} + kB + kB +
ksBy + ks Bp + k:BrBp
W TR AR, R R SR A G, (10) 48
A=(ky+ kB + kBT + ks B} + (1)
kBT + ksBY) 1+ ke Bp)
DA 7 2, I X 7 A i 4 R EAEL A 0L R
BfEarsk, BTN
A
kot By + ka B+ By + kB + BBy (12)
1+ ksBp
AN
%@o +k By + by By + by By + ko By + ks BY)
R(12)25 K
A'=1+keBp (13)
R — (T, AR S R A G 1S
A F2BU AN L) P RVALE P K ARk & 5 1
HIES N EE f AR A

(10)

.

3 LK LEERSH

3.1 KL EHEIE
SEG R M FBG AR AR T2 e 1 ), FUAE )

AR U SZ 3 BE AR T A 7R R 2R G A — R
$eE P R X FBG SEA T35 A A A b —
A E [ i A — 2L 0 3 X8 O 4 9 R M L L PR %
i, 2 B S SR RS 2 . fEORFF FBG 1%
SR BT AR S — REAELIN 33 I FBG T 32 2 1 TR T
RN o B — 2 19 1] B 1 53— U s g 6 T PR 1 %
FLE R . DA AN 3 PR o
05 [ —o— ik Hfiitizk

04

03

HfE/B

02

0.1

0 1 Il 1 |
1 540.1 1540.3 1540.5 1540.7 1540.9

Wk /mm
(a) FEJ7 RIS 2

05 —<—EEH20C
—S—{REH30C
04
2
o 03[
2
02
0.1
0 1 1 | l
15404  1540.6 1540.8 1541 15412
WK /nm

(b) AN AT BE T I A AR D05 1 26
3 LEEFIRKBAE

Kl 3a W1 FBG a2 He ) i 22 sl A RN E A 22 1)
RN LA o —IEZtEi g . BI3bHh
T EE 43 BITE 20 °C .30 “CHY H ) A& A U8 Il AT L
HALG ML, LG hdoh —AE et 2, Skt £k
A ECFEAS TR T, B2 1 [F]— PUAE G R Y i K 22
AR . T 3 rp A DL il 2R R P 2 H g 0 25 A e
2 AH ELA, B Z [RIAH S W& A LEEAR &

3.2 LIGHIE

FBG 1% 3285 it 32 s 01 i 22, 1) St AR o
FBG &R 4 735 51 inh , R A 4 fge )84S0 FBG
JUTAb P Y SR AT 22 A R A I o L 43 Ry
20 °C.30 CH, B4 FBG i 52 21 i e 71 3 FH A SOt



524

VSt 55 - BT IR 75 1 Brage YCEF MR A R 45t 39

AT L I LR R S A K e R it
LUE 4R .

100

40}
20}
0 \ , . ,
1 5404 15406 1 5408 1541 15412
PK/mm
(a) F 7 Ry 22 TR0 KXo oy i 2%
600 o IREE20 °C
— vH BF

soob M 30 C

i

2001

100

i L L

1 540.7 1 540.9 15411 1 541.I3
Pk nm
(b) AN FIRLEE R 5 7 B HAp AR T i 2k
E4 #RERSGNERRENEN SR %

0
1 540.5

Bl da 2 IR 07 ok 2 B ik O] 22 0 A5 ) 38 3
AR XTI B2, ph A RGP et . B 4b oy
FBG 43 FALFETRLE 4 20 °C 30 CHIIIERT , ff I R 5¢
DS 1) e 7 B L ) AR fh i 2, T 4% il 6 2 8] °F
17, B R AR ) Z M A RGP 2t K R o

4 & it

BT LRMENR D A iR R GE T , DAL B0 98 7 ik
XA A EEAEL IR 50 R PR LR AL B i VR 2 A, i
I8 UL A BB P LA By A e SE Ak . 1ESL TR
BRI b S Y PR AR AR 1 R Z AR [
A5G, B A R A Al o X i JBE 1 ) 78
PSS Xk 17 9 B AEL R 70 TR AR B, 78 S 2, B
KA 5 B R R IZ AR A AT AR B 3R

JEE— 7 s 7 AU I XA R0 A R e b B . Al
LRMEAS T OL T A FEEL AU i 2 15 BB I i £k
AR AR BLBEAR e , J050 88 0 s g [+ B 2l 2 s [) — LR
I AN AT B R B 22 S . RG4S
R EXHRA A AR A AR LR LA I DL T, A 2R
G R A B ARG

S2%5 30k

(1] FaEE, BE, HOF. T InGaAs YR UG H AR GLT et
L IRERTE IS i W ZR G814 1 D). S F2#31, 2010,
39(1): 42-46.

2] BAENE, XURLL, MR 48 I ROLE et AR 4 I a i
FRIRFFHERISEL)]. S 5ot BIR, 2011, 9(1): 24-26.

[3] S, VL, A R, A5 e e G R AR 2
e P SE. D62, 2003, 25(11): 57-59.

(4] SEENEE, T AH, 25554, JELT el 22 2 B G 454 W
RGBT, B HYE, 2009, 30(1):114-117.

[5] TRILEE, MR AL, XIRER , 45, JEer ML R F AR e 22t
FEREH B R, =B R, 2012, 23(1): 52-56.

[6] ZRERUE, ZEMH, PR, 45 — R R AR B
i AR 6 A W R G ). O T2 iR, 2011, 40 (11):
1671-1676.

[7] ik, EE SCEF AL B AR A bR 1 K 9 Wi i 1o
[J]. OB 54048, 2010, 40(2): 178-180.

[8] 27, PARIT, BHE, 5. JLF KA GEF LM T A (AL
BRI R S5 )]. kB R 2011, 37 (1):
7-10.

(9] ARPHPY, EilI5, alp, & WAWOEH S & Z L 1D D i
PR FBG AR 1 RS (). 62,2005, 26(4): 50-52.

[10] #¥E, T2, BARRIR. T IR Al G A 5 R A e et

S T R GET]. AR AR % A, 2008 (6):
82-84.

(1] JA7, Ba K, FEEz 45 ST e 38513
ZUR W AE R D73k )] e T - Ok, 2003, 14 (12):
1245-1249.

[12]  FEz=Hr, RBH, T 0. (48 :X6LT Bragg e K fi
TR, I A X247, 2007, 28(6):1104-1107.

[13] REEUR, T AU, A%, 5. 5T WPM i & 8 2 G &F
Bragg i AR IR RGBT S BETH(I]. A FREAR S 14545,
2010(6): 12-14.



