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Research of peak-detection algorithm in a fiber grating
demodulation system

ZHANG Tian-di HE Feng+ao ZHOU Qiang JIA Qiongao LI Xuefeng
( Department of Photo-Electric Technology School of Electronic Engineering Xi’ an University of Posts & Telecommunications

Xi” an 710121 China)

Abstract: In order to improve the precision of peak—detection of a fiber Bragg grating demodulation system it was studied
based on the premature convergence characteristics of the genetic algorithm. It was expounded how the genetic algorithm can
improve the accuracy of fiber Bragg grating demodulation. Taking a fiber Bragg grating demodulation system based on fiber Fabry—
Perot( F-P) wavelength filter as example the fea and reliability of the algorithm were testified. The peak reflected spectrum
of the fiber Fabry—Perot filter fiber Bragg grating demodulation system was detected with MATLAB and its central wavelength was
obtained. The effect of initial population number genetic algebra mutation rate on the peak detection of the algorithm was
analyzed and a set of optimal parameters were obtained. The precision was equal or less than 3pm standard deviation was less
than 0. 5pm for 50 repetition computations. The results show that the algorithm is stable effective and practical can
significantly reduce the noise of a fiber grating sensor system improve the precision of demodulation.

Key words: sensor technique; fiber Bragg grating demodulation; F-P wavelength filter; genetic algorithm

N Bragg

89

. ( fiber Bragg
. grating FBG) 6 :

59 10

F-P 0.1

( 60878060)
1987
(19873 (3pm)

o E-mail: hefengtao@ xiyou. edu. cn

12012-04-23; :2012-05-21



37 1 37

retermiﬁe the do~l
main of indepen-
. _dent variables
, coding of indepen-
o | den% variahlgs |
[initializethe populatiori
1 FP
[ evaluation group | |
F-P FBG
F-P o ~meet {t:tlzﬁ;}gppm:, J | stop | ‘ offspring ]
FBG FBG Tno ]
F-P o R,(A) |genetic manipulation]
Fig.1 Genetic algorithm process
O 42+ (r -a,)%E
Ri(A) = Rexpd M2 (A=A ) g
0 AAX, 0
R, A °
Ay AX, I, o
T :
(1-R)"? ( Hamming cliff HC)
T — m 2 l ( 2)
(1-R)> +4Rmsin2( 1T”)
R, [ n o
F-p . F-P
Pd=aj R.(A) T(A) dA @ (3) .
b N 2.2
a A Fp
A=A, o
2 2
nW
( genetic algorithm GA) nm.
1144
° o 2
4.520¢ L
. = 3.616} ,'\_
z A
1 g 2712} P
2 \
(1) +(2) = | 508} I \
(3) H 0.904 o
i (4) N - \
‘ +(5) . (6) 0-00%%s.58 1286.88 1287.88
n : wavelength/nm

Fig.2 FBG reflection spectrum with noise
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