%51 5% 5 NGt TR 2022 % 5 A
Vol.51 No.5 Infrared and Laser Engineering May 2022

ETHRMEMKZHESNKIEMRIETE
AR FRED AT, LA, kR

(L b FRZEHEKRF LM AR REMNERXFTITEELEET, LK 100192;
2. T EHRAKRF LHERAS AT ERE, LK 100016;
3T RF BEAFEE G TRFR, K A 230009)

B OB MRT—AEATREFIHORLLMRE FBG L EMAF &, A A ERYZN%
(Convolutional Neural Networks, CNN) B2 A 4 22 3 & b8 JE &b 5 9 AR A B AR, il g — S B ARAP 2
BN AR R KPR, FBAETHARLEMORELEHEADIRETR A%, BiE T REX
ol P K SRR FI AT T DA A AR ST SR At ) R K B R AR Y %,
I A % 7RG AR B AT T R AT K, o) 5 A R FL kR AT T RERAE A GK B R 2E 3,
) B 5 ] — 40 6 K A8 R fRRAE A ik R R B 5 A LR AT P o ok KA 69 AT LS AT IR £
Mo FILERE. AR F AR £ 4 R A 0.082 58 pm, 4£ A Intel(R) Core(TM) i7-8550U CPU
(Central Processing Unit) % f# 384+ -8 18] 4 0.338 s, AFR 4R A R EFAY 2 W LAEA i TR A
P s ok KRR L R A RSB b S Sk AR vl SO o AR LR A AR A AR B A i 1) 1
BARH B K 400 KBA T, T & i), TRE DB HEAXRE T, £ RIBEIEAE B W
%, 5 My B M P A BTG R AT

X kAR RERE;, RERERERL; ARVZER%

FESHES: TN253 MEREE: A DOI: 10.3788/IRLA20210419

Demodulation method of overlapping spectrum based on

convolutional neural network

Liu Hanlin'?, Xin Jingtao'?, Zhuang Wei'*", Xia Jiabin®, Zhu Lianqing'?

(1. Key Laboratory of the Ministry of Education for Optoelectronic Measurement Technology and Instrument,
Beijing University of Information Technology, Beijing 100192, China;
2. Beijing Laboratory of Optical Fiber Sensing and Systems, Beijing Information Science & Technology University, Beijing 100016, China;
3. School of Instrument Science and Opto-electronics Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: An FBG spectral demodulation method based on deep learning was studied. The Convolutional
Neural Networks(CNN) model was used to deal with the nonlinear sequence model of the overlapping spectrum,
and the central wavelength of the overlapping spectrum was predicted and identified through a one-dimensional

convolutional neural network. And a parallel structure of the overlapping spectrum data automatic acquisition
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experimental system was built to verify the high-precision demodulation of the center wavelength of the
overlapping spectrum. The experiment analyzes the effects of training samples and epoch times on training time,
testing time, and demodulation accuracy, and tests the computational demodulation time of the model after
training. The demodulation accuracy and test time were compared with other demodulation algorithms. At the
same time, the demodulation model algorithm and the peak finding algorithm at the highest point were used to
compare the center wavelength value and analyze the error for the same set of spectral data. The experimental
results show that the root means square error of the demodulation model is 0.082 58 pm, and the demodulation
calculation time is 30.886 ms, which is used Intel(R) Core (TM) i7-8550U CPU. The research results show that
the convolutional neural network model is reasonable for the accuracy of the central wavelength demodulation
results of the overlapping spectrum. Compared with other algorithms, the demodulation algorithm in this article
has advantages in demodulation accuracy and time. The model size is less than 400 kB, and the required

computing power is small. It can be deployed in small embedded devices. It has good application prospects in

large-scale airborne sensor networks and structural health monitoring.
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Fig.2 Program block diagram of the upper computer of the aliasing spectrum data acquisition
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Fig.3 Overlap process of the spectrum in the display interface of the host computer
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Fig.4 Schematic diagram of 1D convolutional neural network structure
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Fig.5 CNN training time and test time under different training samples
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