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Mid-Infrared Spectroscopy Detection of Methanol Content in
Methanol Gasoline Based on CARS Band Screening
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Abstract The mid-infrared spectroscopy detection can be used to the determination of methanol content in methanol
gasoline. The mid-infrared spectra are susceptible to external interference and yield a large amount of data. To
simplify the calculation and improve the accuracy of the model, the methods of uninformative variable elimination
(UVE), competitive adaptive re-weighted sampling (CARS), and genetic algorithm (GA) are used to select
effective spectral bands; then, a corresponding partial least squares (PLS) model is established. Finally, the PLS,
UVE-PLS, GA-PLS, and CARS-PLS models are established to explore the optimal methanol content detection
model for methanol gasoline. Results show that the CARS-PLS model performs the best, with the predicted
correlation coefficient and root mean square error are 0.978 and 1.177, respectively. The CARS algorithm is a very
effective wavelength extraction method for the methanol content in methanol gasoline, and detection technology
utilizing the mid-infrared spectrum can be applied to determining the methanol content in methanol gasoline, which
can effectively simplify calculations and improve the accuracy of the model detection.
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Table 1 Methanol volume fractions of samples in
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Calibration 90 0.60 18.60 9.43 5.25
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Table 2 Calibration effect of PLS corrected by middle

infrared spectra of methanol gasoline

Pretreatment
PC R. RMSEC R, RMSEP
method
Original 9 0.981 1.029 0.933 1.925
S-G 13 0.997 0.375 0.944 1.772
MSC 10 0.996 0.450 0.940 1.843
SNV 3 0.962 1.440 0.873 2.871
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Table 3 Comparison of calibration effects of different wavelength screening methods combined with PLLS method

Method Number of wavelengths PC R. RMSEC R, RMSEP
PLS 1557 13 0.997 0.375 0.944 1.772
UVE-PLS 135 10 0.972 1.232 0.948 1.777
CARS-PLS 118 9 0.994 0.563 0.978 1.177
GA-PLS 130 11 0.983 0.994 0.956 1.527
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