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Abstract A laser detection platform with an open single path and short optical distance is constructed, and a
Levenberg-Marquardt (I.-M) algorithm based on linetype is proposed. The method uses second order derivative of
Gaussian linetype and Lorenz linetype as the fitting function of .-M algorithm. The samples with oxygen volume
fraction of 0%-21% are corrected. The results show that the correlation coefficients of oxygen content and peak is
the highest in L-M algorithm correction based on Lorentz linetype (0.9995). The sample with oxygen volume
fraction of 1% is measured several times on the basis of Lorentz linetype. Compared with the measured results
before and after the correction, the predicted maximum deviations of oxygen volume fraction are 0. 38% and
0.22%, respectively, and the root mean square errors of prediction are 0.25% and 0.16%, respectively.
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Fig. 2 Schematic of detection system based on WMS
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Fig. 4 Second harmonic correction results of different oxygen contents based on Lorentz linetype.
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Fig. 5 Second harmonic correction results of different oxygen contents based on Gaussian linetype.

(a) 0%; (b) 1%; (o) 2% ; (d) 4%

F P 4,5 T LA b 3 20 0 07
RERCI5 5 AT B T 5 8520 15 506 2 2 0 8
Bl ELIA— 5 R L) T A e 5
) R BT A R R B B W 9 2% B
CEEE S M SUE ) E SRt E S TRy

SR AT AR LR Ak L RE % X I A it £R AT AL OE L TR
TRER A 5 5 B Rl ) T R GEsR AR T g
FALAS SR BT M R SR IR R R . X A
R LA e B A TE AT B WA, AN AR LG R 35 A7 3R
F& T AH AN 235 e 552 P B 480 B 2R P Oh

0211001-4



h 5| W bl
F1 HFPRRL TR IE S HL
Table 1 Parameters based on two kinds of linetype
Linetype Volume fraction of oxygen /% Initial parameter ao, by s ¢y Corrected parameter dops Dopes Cop
0 1.26 X10%,252.00,68.17 1.62X10%,250.61,73.50
1 1.24X10°,253.00,66.95 1.56X10°,251.49,70.83
Gaussian linetype A :
2 1.25X10°,251.00,65.73 1.58X10°,250.29,69.68
4 1.35X10%,251.00,65.73 1.57X10%,249.50,69.02
0 1.28X10",252.00,83.50 1.91X10",251.21,86.11
1 1.25X10",253.00,82.00 1.79X10",251.72,84.16
Lorentz linetype _
2 1.21X10",251.00,80.50 1.79X10",250.38,83.30
4 1.31X10",251,00,80.50 1.85X10",249.68,82.46
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