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Research on Preprocessing Algorithm for Infrared Spectral
Signals of Biological Aerosols

Lan Tiange Xiong Wei Fang Yonghua Li Dacheng Yuan Yueming
(Key Laboratory of Optical Calibration and Characterization , Anhui Institute of Optics and Fine Mechanics ,

Chinese Academy of Science, Hefei, Anhui 230031, China)

Abstract It has the application potentials of standoff detection of biological aerosol by passive infrared remote
sensing based on Fourier-transform infrared (FTIR) spectroscopic technique. There are often noise signals and
baseline drift on the target spectral signature in infrared remote sensing measurement. The spectrum of biological
aerosol is relatively broad and the traditional methods of baseline correction are inapplicable. Due to infrared spectra
of biological aerosol and different baseline drift are non-Gaussian signals, an algorithm for preprocessing infrared
spectra of biological aerosol is devised based on independent component analysis (ICA) , where non-Gaussian is used as
independent measure. The results of experiments show that this algorithm can separate unknown interference and
baseline drift as independent component, and with no effects on the further qualitative and quantitative analysis.
Key words infrared spectral signal; biological aerosol; passive infrared detection; independent component analysis;
baseline correction
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Reference spectral signatures of aerosols. (a) biological spore. (b) kaolin powder
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Table 1 Mixing coefficients of independent components by ICA for spore spectral signoture

IC1 1C2 1C3 1C4
S, —0.46396 —0. 00087 —0.00111 0.00077
S, 0.00152 —0. 3644 —0.01646 —0.00072

S; —0.33724 0. 05697 0. 00479 —0.25952
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Table 2 Mixing coefficients of independent components by ICA for Kaolin spectral signoture

IC1 1C2 1C3 1C4

S, —0.46338 —5.04X10°° —0.00011 0.0011

S, 0.00171 —0.36413 0.018767 0.00112

S 0.095022 0.24135 —0.003253 0.17849
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aerosol (biological spore and kaolin)
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Table 3 Mixing coefficients of independent components by ICA for mixed powder aerosol spectral signoture

IC1 1C2 1C3 1C4
S, —0.46333 1.7687X107° —0.00014026 0.00089243
S, 0.0016279 —0.36424 0.018715 0.0014755
S; 0.31355 0.13044 —0.0021212 0.11079
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