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Baseline Correction Algorithm for Mass Spectrometry
Based on Wavelet Transform
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Abstract The mass spectrometer is an accurate measurement instrument widely used in life sciences, food
safety, environmental monitoring, industrial analysis, state security and other fields. Data processing is the critical
link that affects the analysis results of mass spectrometry. In order to reduce the baseline drift during data
acquisition, a baseline correction algorithm based on wavelet transform is proposed. Firstly, carry out single-layer
wavelet decomposition to the original mass spectral signal several times, perform reconstruction to single-layer
wavelet at the same time, calculate the signal-to-noise ratio of each single-layer, and acquire the mass spectral signal
after noise reduction through the signal-to-noise ratio comparison method. Secondly, carry out single-layer wavelet
decomposition to this signal several times to obtain wavelet details and the wavelet approximated frequency of each
layer, divide the two frequencies to get the ratio and compare the ratio values of each layer, select the layer with the
largest value as the best layer of wavelet decomposition. Finally, reset the wavelet approximated coefficient under
the best layer of wavelet decomposition to zero and carry out wavelet reconstruction to obtain the mass spectral
signal after baseline correction. Through the verification of experiments, this algorithm can precisely get the best
layer of wavelet decomposition. Based on the retaining of real mass spectral signal as much as possible, remove the
distribution of low frequency mass spectral baseline and high frequency noises; the baseline correction is sufficient
and good results are achieved.
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Fig. 1 Mass spectrometer hardware connection
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Fig.2 Wavelet decomposition
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Tab. 1 Wavelet basis function properties
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Tab.2 Baseline correction results of each algorithm (Group 1)

S/NGE ) RMSE pos V-max (¥ &) time/ms space/Mb
IR RS 856.67 / 32.08 3273 / /
ZIWAIU G L 1207.35(40.94%) 20.81 32.08 3127(-10.27%) 108 0.2
B -2k 1613.12(88.30%) 127.62 32.04 2142(-34.56%) 169 0.3
I A 2424.95(183.07%) 23.94 32.08 3101(—5.26%) 880 0.8
AR 2200.44(156.86%) 23.31 32.08 3110(—4.98%) 401 0.5
*3 BEEAEZKKIELR (H2)
Tab. 3 Baseline correction results of each algorithm (Group 2)
S/NGE ) RMSE pos V-max (¥ &) time/ms space/Mb
JFiRfE S 901.12 / 17.36 4165 / /
LI PLA T 1083.60(20.25%) 42.12 17.32 3776(—9.36%) 203 0.3
B -2k 1063.32(18.0%) 208.82 17.52 2598(—37.62%) 218 0.4
I A 2189.72(143%) 108.37 17.36 3303(—20.69%) 997 0.9
AR 2582.07(186.54%) 38.27 17.36 4000(—3.96%) 504 0.6
F4 BEEEZKRIELR (A3)
Tab. 4 Baseline correction results of each algorithm (Group 3)
S/NGE ) RMSE pos V-max (¥ &) time/ms space/Mb
JFiRfE S 856.67 / 17.96 2082 / /
LI A 1207.35(40.94%) 20.81 17.80 1888(—9.32%) 91 0.4
B -2k 1613.12(88.30%) 127.62 17.90 1299(-37.61%) 104 0.4
I A 2424.95(183.07%) 23.94 17.94 1651(—20.70%) 750 0.7
ARSI 2200.44(156.86%) 23.31 17.96 2010(—3.46%) 380 0.6
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Fig. 4 Baseline correction results (Group 1). (a) Polynomial fitting, (b) moving average, (c) wavelet packet transform, (d) algorithm in
this article
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Fig. 5 Baseline correction results (Group 2). (a) Polynomial fitting, (b) moving average, (c) wavelet packet transform, (d) algorithm in

this article
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Fig. 6 Baseline correction results (Group 3). (a) Polynomial fitting, (b) moving average, (c) wavelet packet transform, (d) algorithm in

this article
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