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Denoising and baseline correction of spectrum by wavelet transform
FANG Yong-hua, KONG Chao, LAN Tian-ge, XIONG Wei, DONG Da-ming, LI Da-cheng

(Anhui Institute of Optics and Fine Mechanics , Chinese Academy of Sciences, Hefei 230031, china)

Abstract: A denoising and baseline correction method based on wavelet transform and their parameters
choosing method were developed to remove noise and correct baseline in the spectrum effectively.
Baseline wander was removed by setting approximation coefficients to zero, and noise was removed by
the method of threshold detail coefficients of higher-frequency period in wavelet filed, and with simu-
lated signals of pure spectrum and familiar baseline and noise, the parameters such as wavelet basis,
decomposed level, threshold selection rule and so on were chosen by the evaluation coefficient o which
considered approaches of integral signal and every characteristic peak simultaneously. The simulated
experiment shows that it is more suitable that the simulated signal is decomposed at level 5 on the
wavelet basis of sym5.,db5.db9 and so on, and then the approximation coefficients are set to zero and
threshold detail coefficients by hard threshold with single layer Heursure threshold selection rule.
Further experiment shows that this method provides a novel and to correct effective way to remove
noise and to correct baseline in the real spectrum.
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Fig.1 The time-frequency plane of discrete wavelet

transform
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Fig. 2 Schematic description of baseline correction

and denoising with wavelet transform
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Tab.1 Mean evaluation coefficients of

multi-denoising with different lengths

fEEREL SFE VAL R EL g
128 7.1216
256 3.5147
512 2.153
1024 0.7224
2048 0. 3965
4096 0.1961
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Tab.2 Mean evaluation coefficients of multi-denoising

with different decomposed level N

I REEE N FE PR R AL g
1 3.2985
2 1.7224
3 0. 9355
4 0. 8615
5 0. 8245
6 0. 8257
7 0. 8255
8 0. 8256
9 0. 8246
10 0. 8244
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Tab.3 Mean evaluation coefficients of baseline

correction with different decomposed level N

o IE N T E I AR g
1 0.3147
2 0.3128
3 0.2937
4 0.2247
5 0.0276
6 0.0189
7 0.0039
8 0.0024
9 176. 00
10 486. 8
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using methods of WaveShrink and Translation-invariant

Tab.4 Mean evaluation coefficients of multi-denoising with different wavelets

syml sym2 sym3 sym4 symb sym6 sym7 sym8 dbl db2 db3
S 0.7886 0.5798 0.6497 0.6802 0.693 0.7094 0.7151 0.7465 0.7886 0.5798 0.6497
AAg dbd db5 db6 db7 db8 db9 coifl coif2 coif3 coif4 coif5
oS 0.7119 0.7729 0.7801 0.8115 0.8568 0.8077 0.5707 0.6788 0.7052 0.7351 0.7424
syml sym2 sym3 sym4 symb sym6 sym?7 sym8 dbl db2 db3
/NJE 1.6818  1.1908 1.2369 1.5807 1.0551 1.322 1.0871 1.0935 1.6818 1.1908 1.2369
[F{E db4 db5 db6 db7 db8 db9 coifl coif2 coif3 coifd coifb
S 1.2101 1.0314 1.0645 1.0604 1.3026 1.011 1. 537 1.2705 1.0815 1.1858 1.2346
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Tab.5 Mean evaluation coefficients of different threshold evaluation methods

symb sym7 sym8 db5 db6 db7 db9 coif3
Heursure 0.7703 0.7510 0.8043 0.7846 0.8520 0.8478 0.8631 0.7276
Sqtwolog 0.9735 1.0061 1.0106 1.1580 1.2160 1.1848 1.2129 0.9614
Rigrsure 1.2197 1.5581 1.5634 1.072 1.2565 1.2665 1.0855 1.7947
Minimaxi 1.4149 1.4825 1.4570 1.208 1.1152 1.1867 1.1122 1.4925
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