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Fiber Bragg Grating Spectrum Peak-Detection
Algorithm Based on Difference of Gaussian

Lin Yanzhang, Liu Yi, Pan Yuheng', Li Guoyan

School of Computer and Information Engineering, Tianjin Chengjian University, Tianjin 300384, China

Abstract To minimize demodulation error and system instability due to the Guassian white noise and power
frequency noise, we presented a fiber Bragg grating (FBG) peak-detection algorithm based on difference of Gaussian
(DoG). This algorithm enabled the detection of the peak wavelength of FBG reflection spectrum with strong noise.
The mean error and standard deviation are 4 pm and 4. 2 pm, respectively, which are much lower than those of other
traditional algorithms. Experimental results show that the DoG algorithm can provide good stability and low
demodulation error. In addition, it can substantially resist the noise in the FBG reflection spectrum, thereby
improving the accuracy of the FBG demodulation system.

Key words fiber optics; fiber Bragg grating; reflection spectrum; DoG algorithm; peak detection

OCIS codes 060. 3735; 120. 5700; 300. 6380

17 = ST PO I A i RS Ok il B N ) B ) A
U PRI A A W 2 5 W E D K= FBG fif 3

JGET Bragg YoMl (FBG)AE R —FhoB A M2 JAS ORI SCHE W2 52 i FBG fff I A 82 A0 7% 5 M ) o

fF, BATRBUN BRI T il PR TR K ETBZ . HIETE FBG R R SR R R
RBUE AU BT Z N T A B EART e, S FLER A AR S8 N AR AR 2 By i o v My e g
PEAF R Y. FBG & R R B2l 1 Ho s R M R AR A 5 (AR SR AR B FBG U5 (5

Wi EE . 2020-07-06; EEIHHA: 2020-08-26; FABH: 2020-09-03
EEWMB . KEWHAZFHHTRIEH (2017KJ058)

“E-mail: yuheng0616@sina. com

0706002-1


https://dx.doi.org/10.3788/LOP202158.0706002
mailto:E-mail:yuheng0616@sina.com

5k A B S R Y i AR S B0R S 0 R TS
R

H T, T 8 FBG A% 18 A5 5 A e (8 RS I 5 1%
A0 2T R ETLA E R L RA
G L IR S~ N N TS 7 = M A D
B2, Y655 5 i s R HAL & K M 7S e, &
S 00 ARG DRSS, RS TS IR T W
FBG it . —zmkizfaEl, 5+
SR, AEL 0 G R R AR R T 00 0 KR Al MR R
BRPE R . A Sk R R RS A
1 RE T FR G AR R B WA AT, X6 T 1 O 2K ™
M2 RS T T R MR A AR L 4 S B0 B
T W RS 35 2 KU A AR R b 2 ] 46 5
T BOR R 4 v T G O (ARG W0 G B (R B
151 i = AN 2 21 P A S S A NS T s Ml )
R

A SCER X FBG 5T 1% DA i 5 3000 A 0 1%
2R B RGREEZ W R T —Fh 3T
1 3 22 4 (DoG ) 1 FBG WA K N 375 . DoG 83k
AY R B R 18 0 AN [/ R B9 DoG A I e85 5 = 5 3%
{55 HEAT 4 B, AR U JR) 350 A B 9 7 B L 9% B
Bk FBG B 33 09 W (B % 1< . DoG B J2& SRk BUm
ME RS fE S BRIk A R 5
B B M e, B A R R R S Y BT, DoG B
AL TT LU RSN TR 25 T 7 FBG IR
WA S T P A P R B

2  FBG& o i

NG HE A FBG i, AR 35 % HF # A 1E E

U FBG R 1 0 K AT R R N
Ay = 20 A, (1)

A, 2, RS D K e FBG BY2F 05 A 2L
Prof 2, A FBG W . b n] WL, 52 593 0 rhacs
P 5 FBG 208 A 23T it 2 A FBG (i Ji 3
FEP

AN AR VAR T FBG B, HAF A 8%
P15 3R AN AR 8 A 25 & A AR AR Ak S SO R
TR R B, R I RS
O VA 1 AR B i AR AT LRI T B O R L N AR 1Y) AR £k
o Hoh  FBG RS n] 3T LR o

I(/I)Aexp{élan(/lA;b)}, (2)

A, AN S GHE B RE L A 8 FBG BB, AL I

$£58% FT7H/2021 £4 5/HAERBFEHE

SR 3 dB AT 58 . R 4E (3) 2, AT A1 FBG 3 45
AIE LA I AR 3 30 o 2 0 R i o D K R 0 A
L, BRLG, FBG fff I8 28 S8 09 g 8RS B n) fh R 46
P14y ARG 00 A B ok R o
3 T DoG HY FBG I {8 #: I & 32
S
DoG 57 19 VE FH J2 K5 o O e o b 4G 0 1 4% L
O BE R B R AR A IR B At A R
TR BEAE A e B R ZUAR AL i X8R, T FBG I8
R 5 A X HOC U R AR 2E R, 5 —4t
BE AT S AL, B, AT LUK FBG 8% 9 ok B
14 B0E R R AT ARG
3.1 HmKRNEE
BaE i A 0GR 9 2 SR FH AN [) RLBE A JRE i A T R
5 ER BT SAE 5 278 B, il Al g R LU
R BE AL B Al B DX 3, 52 B0 X6 PG B o A B2 B
i g A B AR — BN RS R

A — T8RP AS B BRI & B FE B Bk op A5 S . 5
A s Rl BE SR b B AR ik 5 5 T R R
s
F\h(‘r): h’|x| <E o (3)
0, otherwise

e JBE B B BR R AT 7R R

h,a>0
Si(z)= {O,otherwiseo
HHEA I B SRS E S ERS  HWh
W BR 4 G 2o 7 AR AR R AR, AP 1

(4)

L6 15
(@) (b)
14
L0
12
. L0 , 05
= =
T8 B o,
=
%06 £
2 © 05
0.4
02 -1.0
8 -15
200 -100 0 100 200  -300-200-100 0 100 200 300

Number of sample Number of sample

B — 45T ni 55 5 A0 A w0 B oy B R 2R
() R 1E 5 (5=200) 5 (b) EFUF 5 (6=20)

Fig. 1 Convolution results of dot signal and second
derivative  of normalized Gaussian  function.
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Fig. 2 Convolution results of dot signal and second derivative of Gaussian function on the different scales. (a) Original signal
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