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Study for wavelet denoising methods of laser Raman spectrum
of carbendazim pesticide
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Abstract:Raman signal of carbendazim pesticide was collected by laser Raman spectrometer. Moving — average
smoothing method, wavelet soft — threshold method and wavelet hard - threshold were applied respectively to
denoise the acquired Raman signals,and their denoising effects were compared.The results showed that wavelet
hard - threshold could obtain the optimal denoising quality. When wavelet base function being sym2, scale
decomposition being 5, the threshold quantization being ‘ Heursure’ , hard - threshold value being processed,
signal to noise ratio ( SNR) of the reconstructed spectral was maximum which was 60.927, and root mean square
error (RMSE ) was minimum which was 11.429. The study showed that wavelet hard - threshold could effectively
remove the noise information of the raw Raman signals of carbendazim pesticide,and saved the most number of
spectra details.The study could provide a methodological support for the rapid detection of pesticide residue in
food and agricultural products based on Raman spectrum.
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Fig.1 The schematic drawing of the

structure of carbendazim power
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Fig.2 The raw Raman spectrum of carbendazim powder
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Table 1 SNR and RMSE values of the spectral signals
with different window widths based on

Moving average smoothing method

a0 3 5 7 9 11 13

SNR 57976 54.927 51928 48.536 45.327 42.626
RMSE 13.247 15428 17.924 21.237 24.933 28.539
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Fig.3 The smoothed raman spectrum signal

when window’ s width being three
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Table 2 SNR and RMSE of spectral signal based on Soft—threshold transformed method
Daubechies /N % Symlets /N % Coiflet /NFEJ%

IINE FE SNR RMSE JINE R RMSE 7N R SNR RMSE
dbl 56.650 14.154 - coifl 57.427 13.615
db2 58.090 13.171 sym2 58.090 13.171 coif2 55.923 14.679
db3 57.370 13.654 sym3 57.370 13.654 coif3 56.095 14.553
db4 55.860 14.725 symd 55.784 14.781 coifd 56.164 14.503
db5 56.004 14.620 sym5 55.880 14.711 coif5 56.200 14.477

3 EEIA LRGSR S 9 SNR Fl RMSE
Table 3 SNR and RMSE of spectral signal based on Hard—threshold transformed method
Daubechies /N Ji% Symlets /N % Coiflet /NFF 5

JINE SNR RMSE JINE RMSE 7N 3 SNR RMSE
dbl 59.927 12.015 coifl 60.147 11.884
db2 60.927 11.429 sym2 60.927 11.429 coif2 57.772 13.383
db3 60.074 11.927 sym3 60.074 11.927 coif3 57.878 13.312
db4 57.850 13.331 symd 57.619 13.485 coifd 57.890 13.304
db5 57.936 13.273 sym5 57.714 13.421 coif5 57.998
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Fig4 The reconstructed Raman spectrum signal

after using soft—threshold method
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Fig.5 The reconstructed Raman spectrum signal
after using hard-threshold method
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Table 4 SNR and RMSE of spectra signal

using different pretreating methods
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