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Abstract The location of fiber Bragg grating (FBG) is one of the key technologies for the fabrication and the laying

quality of the large ultra-weak FBG array. Aiming at solving the problems existing in the traditional optical time

domain reflector for locating ultra-weak FBGs, a two-dimension location method based on phase and intensity

is proposed. The method interrogates the single FBG with optical time domain techniques, and locates the target

FBG by adjusting the phase difference between the input pulses and the selection pulses and detecting the peak

power of reflective signal. The system for the FBG array is constructed to locate the 1009-FBG array with the

average reflectivity of —34 dB and the spatial space of 2.5 m, and the 0.1 m position error is obtained.

Key words sensors; ultra—weak fiber Bragg grating; time division multiplexing; optical time domain reflect;

semiconductor optical amplifier
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Fig.1 Principle of location method in ultra-weak grating array
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Fig.2 Relationship between phase difference and signal intensity

1206006-2



A
A 280 0 7 K o AR A R G 3 DL bl FE 2 R R ch2 By B, T L) A8 2
P I 51355 0 2 A
B T 01— P TR S 1, T L FEVARSE 2 ¢ BB S(0) SR e T A BN AL b 515 D

0, I<1;—t,
-
1+ / = tdi_tw$z<zdi
soey " G)
1- ! dlv Ly St<ty,+1,
0, lyt+t, <t
di Tl

P9 46 J b AR S 2 Sk O B DI TR e B2 S 10 AR R S 22 B T A ST AR R Dk rh AR R R o SE R D
F o B AR, AT DUSIUE AR 07 28 B 2 R, DT 52 B SE M7 B A RS 0 5 10 o PRI, AR 5 A i B2 1 A O
P A Y — ol 2 2 () A T 05 S R S RTERIN fhk b AR 67 22 DDA OC , FEAR SR B9 OTDR JE £ 75 i A A7
B B A L o

3 LIRS
N T BE_F IR AR HT A HE T 1550 nm P B 55 R BE S GE 6 R A8, WA 3 R, ok [ E R R G v R TR
(Wit B 5~ , ASE=40) , 28328 3 nm 47 38 08 5 2SS — 42 RO U AR (SOA 1, INPHENIX IPSAD1502)i4 il I
A 16 ns (G o, P i BGRB8 (EDFA) ST Bk phige (B T 2R SR 5 230 48 5 ik A OGR4 37 (6,
G, ), Horh n ARR S R A 2 G R 51 G -4 %Afﬁﬁ?ﬁﬁfiﬁfﬂﬂ((Ff’l_l_gﬁg/\ﬂigﬂzfi)'ﬁﬁij(%%(SOAZ,
INPHENIX IPSAD1502)#F 47 £ 4%, i ik SOA2 YOGk vl {5 5 #E A CCD fi# I8 5L (IBSEN I-MON 80D), £ 43 3K X
OGS R BR B . SOA2 AT SOAT Hy [ Y5 A9 W9 i vl Jik i (55 B 5l , G e 45 5 2 1) A I 28 22 T LI Y9 . SOA HAY
KT 40dB 19T 6 L, BE A BURUEYGAE 5 M5 M L™ RGEWI IR LT 15 5 U5 DL R RD 9 O4F 17 25 1] 43 98654 0.1
m) P FF SEE AR U it VK ol S L CCD it 8 B HRARIE S SR OG5 5 1 3 o (0 7 S 5 Ry DYl 1 B SO L Ot
J52 S5 U AL 25 DI M 6T 07 P9 P SEE . 2 3R 8 0E 5 AR I A5 5 0 R 152 BRI S I A0 {388 — 81 2 ik oo 11y, D
PR A G B B AR TR A D' M TR] R T A, LA T B DAy B v, — R S A 46 BV AT 4l
PEE) H ARG A 55, 7538 K5 A 1 B 22 38 5 3 IS S U5 ), 52 KT D' Ml ) o e o £

D—
¢c1rculator ‘ I

[ [ [
1T [TT7 [TTT
Gl11 G12 Gln
S2
pulse generator | ————»
l s1
I B
cCD o
computer Tiedie |

B3 5O E B R 5
Fig.3 Location system of ultra—weak grating array
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