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Research on the Spectrum Signal Denoising Based on NLMS Filter
Fluorescence Detecting Benzo (a) Pyrene
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Abstract According to the characteristic that benzo (a) pyrene (bap) will fluoresce under the irradiation of
light, the ultraviolet fluorescence is used to detect the bap concentration, builds the dectetion of bap
concentration experiment system. In order to accurately detect the bap concentration, the data from the
experiment need remove noise with the filter contained in the experiment, to get the fluorescent signal
effectively. The normalized least mean squared adaptive filter principle is applied to the noise spectral data
processing, compared with the wavelet denoising effect, with Matlab to simulate out denoising effect, and
analysis of the different denoising effect from different perspectives. After the contrast, using the minimum
normalized adaptive filter can keep the non—stationary signal feature, and achieve more ideal denoising effect
and better denoising performance. Hence, this method is suitable for the signal processing of fluorescence
detection matter concentration.

Key words measurement; ultraviolet fluorescence; benzo (a) pyrene; normalized least mean square; signal to
noise ratio; mean square error
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1: concave mirror; 2: xenon lamp; 3: slit; 4: plane mirror; 5: grating; 6: collecting mirror; 7: color filter; 8: cuvette
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Fig.1 Overall structure of the detection system
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Fig.2 Principle diagram of the NLMS filter
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Fig.3 Fluorescence spectrum containing noise of bap
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Fig.5 Emission spectrum and excitation spectrum containing noise
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Fig.6 Emission spectrum and excitation spectrum after the wavelet denoising
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Table 1 Fluorescence intensity contrast after the wavelet and NLMS denoising

Concentration /(png/mL) 0.004  0.008 0.010 0.020 0.040 0.080 0.100
Relative fluorescence intensity after wavelet denoising (a.u.) 800 1950 2750 3600 9500 15000 19820
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Fig.8 Relative fluorescence intensity of fitting straight line after the wavelet denoising
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Fig.9 Relative fluorescence intensity of fitting straight line after NLMS denoising
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