2020 4 51 M
A 217 M

ot il {5 B 5T
STUDY ON OPTICAL COMMUNICATIONS

2020. 02
(Sum. No. 217)

doi:10. 13756/j. gtxyj. 2020. 01. 006 KBS TR 5 AL A

R T R R e 1 SR BT S

= H- y D) AN
R SR SRS O SLE LR 5

L BB, BB, XIEE, A LE
(KAITLELXRF o458 F 25K, KA 130012)

FE AT RO RIB AT EMEFBORFAELSA FREFORA R E LA TREERBERRLN ZHikFEE
., BEEIARERAF AR F D MAEF TR T D fMA(WLS) H&k, xSt &b 2 RS ATHRA, T4
b sk KRB Bl A 3T AR & S R (AG) *F R AR 8 b s ok KIEATISE 32 WLS &4 AGIWLS-AG) #9 %, S IR
EFTHhEHEFTE, BIER, TSR D RMEEE ACEE WLSHE R A X TR he WLSAG Hik 455 £ RE %
FTWMEAREFHE AR LBRARETREZFAM, FRLERAWN . EHERGH LT . WLS-AG F k&4 20 kLM
FIFHRE<] pm, ERAAREHEAL T, FHRELA 0 pm; ERRRETHRMNRELZAE Ll pm W, X AL, LR
35 FBG # & & oAy iR 2K,

KT AR RAM R R MAS LS ENHREMG EL R FEE A XKL ERBEARNS
hE S ES TP212 XERFR A A XEHS:1005-8788(2020)01-0033-05

Research on an Improved Spectral Peak Seeking Algorithm with High Precision
JIANG Hong,GUO Yu-long, ZHENG Xiao-dan, LIU Peng-hui, ZHOU Shang-qing
(School of Electrical &. Electronic Engineering, Changchun University of Technology,Changchun 130012, China)

Abstract: Aiming at the interference of the sampled ultra-weak Fiber Bragg Grating (FBG) reflectance spectrum, a high-speed
peak seeking algorithm for large capacity ultra-weak sensor networks is proposed. In this algorithm, weight factors are intro-
duced into the least squares fitting method to realize the Weighted Least Squares fitting (WLS) algorithm with optimized fitting
coefficient of gaussian curve to locate the center wavelength. Then the central wavelength is modified by Asymmetric Gaussian
correction (AG) to achieve high-precision peak location against noise interference. We propose WLS combined with AG (WLS-
AG) algorithm. Through experiments, the peak error averages of the least square fitting algorithm, centroid algorithm, WLS
algorithm and the WLS-AG algorithm proposed in this paper are compared and analyzed under different noises. The experimen-
tal results show that the WLS-AG algorithm works with high Signal-to-Noise Ratio (SNR). The average error of 20 consecu-
tive repetitive experiments is less than 1 pm, and the mean error is about 10 pm at low SNR. The detection error at different
temperatures is within 1pm, which is the most stable and meets the requirements of ultra-weak FBG sensor system for preci-
sion demodulation.
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