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Application of CEEMDAN in Raman Spectroscopy Denoising
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Abstract A Raman spectroscopy denoising method based on complete ensemble empirical mode decomposition
with adaptive noise is proposed. Permutation entropy is employed to judge intrinsic mode functions (IMFs), if they
are on behalf of noise. The IMFs should be filtered based on threshold value. Then the reconstructed signal is without
noise. This method is used to denoise the Raman spectra of ethanol solution. The result shows that the method can
effectively remove noise from Raman spectroscopy. Compared with empirical mode decomposition and ensemble
empirical mode decomposition, the method does not only achieve better performance at high signal to noise ratio
(SNR), but also has obvious superiority at low SNR.
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Fig.1 (a) Original Raman spectral signal; (b) signal with 20 dB white noise
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Table 1 PE values of IMFs

No. PE
IMF1 0.873
IMF2 0.728
IMF3 0.728
IMF4 0.506
IMF5 0.402
IMF6 0.267
IMF7 0.179
IMF8 0.127
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Fig.6 Original signal and signal after filtering by three methods
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Fig.7 Partially enlarged Raman spectra of original signal and signal after filtering by three methods.
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Table 3 Results of filtering 1 dB noise

Re /dB St r

EMD 5.61 348.159 0.7421
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CEEMDAN 14.08 250.141 0.9021
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