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Table 1 Results of the three methods
, Method RN{,S;;(’V R m‘l/f%“ |
’ average smoothing filter 0.73 0. 998 9 141
(partial wavelet transform 0. 57 0.999 7 117
least regression, PLS) . EEMD-PE 0. 62 0.999 5 1 35
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Research on the Method of Eliminating Noise and Background in the
Meantime in Detecting Ethanol Contention Based on Raman Spectra

HAN Qing-yang, ZHOU Peng-ji
Photoelectric Technology Research and Development Center, Changchun Institute of Optics, Fine Mechanics and Physics, Chi-
nese Academy of Sciences, Changchun 130033, China

Abstract In the process of detecting ethanol content by Raman spectra, the precision of correction model prediction is affected
by noise and baseline drift, which is caused by the spectral fluorescence and sample pool’s background. Use ensemble empirical
mode decomposition to decompose spectrum into several intrinsic mode functions, which are without aliasing. The permutation
entropy is employed to judge the intrinsic mode functions. Set the intrinsic mode functions which are on behalf of noise and back-
ground to zero. and then the signal is without noise and background. In this paper combine ensemble empirical mode decomposi-
tion and permutation entropy, and apply to the Raman spectrum, which are used to detect ethanol content. At the same time
compare with wavelet transform and average smoothing filter. The experimental result shows that the application of empirical
mode decomposition and permutation entropy can effectively eliminate the noise and background. The precision of correction
model prediction is improved. This method simply employs and doesn’t need to set parameters, which has great value of applica-

tion in the process of detecting ethanol content by Raman spectra.
Keywords Ethanol; Raman spectrum; Noise; Background; Ensemble empirical mode decomposition; Permutation entropy
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