%539 %45 3 1 AN/ ST/ O 3= 23 4 Vol. 39, No. 3

2020 4£ 6 A J. Infrared Millim. Waves June, 2020
XEHS:1001-9014(2020)03-0311-07 DOI:10. 11972/j. issn. 1001-9014. 2020. 03. 008
E TR ERN AN ESKIKBRE RE
R

¥, RRE, FEA

(PR R2E A shfBe , W m K70 410083)

FHE A H — A 2T 760. 88 nm Ak 3 21 48 FOKOK B B AR R F ik, T UL S AL R E RF EAI R AR AR K
FEAET AL BB B AE B AN B AR . 7 ik R JF BT TDLAS 8 9% K 8 #) b 3 5 K (WMS) , 8 TPk ok B 209 T
FlJH E A A3 BUE (PCA) X WMS 8 Z kS W H#HAT SR HEB ANH 2 F RN T B REEE, Ry 7 5 HHHE
AL ERAE BT R R AR S B (GA) PR (G B9 BP #4845 22 5T 0k 5 RO A L S 45 B W 3% 7 sk A X A B 2 0
HR NN WA T E P A AR 2 8. 32% D B 1. 12%, 3w R T T 8. 86%, A8 b 224 PCA-BP # £
A A By T 3 A xR 2 K 3. 80% WA Bl 1. 12%, e E ZHAR T T 2. 81%, % 77 sk A M AN | T FF Ak % B FRIE AT B
BN RN E SIS, RS T WA N R ARG R EA N A e

X W FEW R HOE RO KR FOEIE AR E R R AR L Sk

FE S 043 SCEAFRIRAD: A

Inversion of oxygen residual concentration in vials based on near-
infrared absorption spectroscopy

SHEN Shuai, HE Jian-Jun', LUO Qi-Wu'
(School of automation, central south university , Changsha 410083, China)

Abstract: The oxygen concentration detection method based on near infrared absorption spectrum at
760. 88nm was used to realize in-situ, non-contact detection of the residual oxygen concentration in the
vial in the open environment on the lamp detector. The method based on Wavelength-modulated tun-
able diode laser absorption spectroscopy technology (TDLAS/WMS) uses the principal component ex-
traction method (PCA) to extract the main characteristics of the second harmonic in the open light
path, and then utilizes the genetic algorithm (GA) to optimize the BP neural network to build a concen-
tration inversion model. This method can reduce the data required for calculation, suppress noise and
improve the processing speed of post-processing data. The experimental results show that the average
relative error of this method is reduced from 8. 32% to 1. 12%, and the coefficient of determination is
increased by 8. 86%, compared with the least square fitting method using semi-peak area. Compared
with the average relative error of the single PCA-BP neural model, the mean relative error is reduced
from 3. 80% to 1. 12%, and the coefficient of determination is increased by 2. 81%. This method can
effectively suppress the signal random disturbance caused by the open light path environment and im-
prove the accuracy and stability of the detection of oxygen residual concentration in the vial.
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Fig. 1 The process of gas concentration measurement
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