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Abstract:
algorithm are illustrated. The deficiency of LP algorithm in reconstructing strongly reflecting FBGs is pointed out and
a hybrid method of combining genetic algorithm with LP algorithm is proposed. In this method, the preliminary

The theory of fiber Bragg grating (FBG) reconstruction and the widely used layer-peeling (LP)

values of the grating couple coefficients are obtained by using LP algorithm, and then genetic algorithm is employed
to optimize the latter half of the results of the LP algorithm according to the re-sampled preliminary value with which
the starting population of genetic algorithm are created. By numerical simulation, the novel method is proved to be
fast convergent, very accurate, suitable for reconstructing most of strongly reflecting FBGs, and improve the result

of LP algorithm effectively.
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Fig.1 Discrete grating model
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Fig. 2 Reconstructed AC index modulation 7, (z) of 5
Gaussian apodized gratings with different maximum

index contrast by layer-peeling (LP) algorithm
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Table 1 Parameters of genetic algorithon (GA) used in

raised-cosine apodized grating reconstruction

Length of g, 12
Population size 240
Generations 400
Coding Real
Selection Stochastic uniform
Crossover Scattered, fraction 0.7
. Gaussian, fraction 0. 3
Mutation .
Scale 0. 25, shrink 0. 8
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Fig. 4 Reconstructed AC index modulation 7, (z) of a

<
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raised-cosine apodized grating by GA (dotted
line) , LP (dashed line) and LPGA (solid line);

circles stand for target value
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raised-cosine apodized grating reconstruction by

LPGA

7[R 3 S v B U KOG K 2 R R TR Wk R
FRBIER, R AETRZEARWBRERETUERE
YRS E C#1TIE,.C HPIRET N\ EZB %SG
B A b JH A SR . SR 2 B X R T bk Y
REVEROLM HFTEM . L=3 cm, A, = 1550 nm, 3}
2% N 2.4 cmy, C=—0, 4 nm/cm, EEHITTE
7X107*, XF LA R ST F R 1~107°, H R 4 i
et A 6 s, HAEBHMNZERITEB/IDE
W 240 SR EFR A R A M H B B 46 06, 4
B 7 B SR A RS 6 R —IK, 3 40 &L
J& 20 RAEABE ARG RN IRE; B A
39 14 7 Ak T DL B S S 4R A RO A A A A X
AD=A+C+ BB F CHBIRMER —0. 4134,
o S B X MG 2 B B AR A R B R B



H RE M. — R E IR RS 0T A B BB O 995
10 ; FIZ ORI B 4% BIE B0 5 2R 5 S PR B 3R 22 K BE R

@ f

}
1,
|
%

Reflectivity
=)
o1

;;
i
{
i
{

i

1

0 ; . Ll o ; .
1545 1547 1549 1551 1553 1555
Wavelength A /nm
@ 0.6 : ; -
NI
oy 04 o "
% 0.2 ?W i . REaey —
= | e
200} "
G
-0.2

1545 1547 1549 1551 1553 1555
Wavelength 4 /nm

6 1 30 R OBk A S S 3 Y () BB SETE (b)
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of the chirped super-Gaussian grating
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