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Spectroscopy and Spectral Analysis
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Fig. 1 GA optimization SVM parameters algorithm flow chart
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Fig. 2 Fluorescence spectra of FLU, ANA, NAP aqueous solution

(a) ; Three dimensional fluorescence; (b): Contour map of solution
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(a): Three dimensional fluorescence; (b): Contour map of solution
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Table 1

SRFTRHUFEMXER
Classification test tesult of PAHs

Accuracy/ %
200 95. 42

Iteration number

M1 TTHN, GA-SVM X = Fp £ 31 35 1R 1R A W1 i 1R 5 3
H95.42% , IXFW ., GA-SVM AL BE i A R R 25 1
LTI IRE Y =R .

3.1 GA-SVM #E 5 BP £ M &ttt

TR B GA-SVM 5 AL i A (9 I 25 48 55 I3k 48 4y
SR BEHLELRG 36 A0 12 A, FELL, BP 2 4% 19 5 A2
2NN 259 BB A H S 259 X 24 4EFE) , [RUZ M2 o0
AN 5, H T SANEON 3. BE BRR sigmoid BREL, 2
2 EH 0.1, RRIESE S B Al g, SR FH 36 SE NN 4E
12 AN IR . I GRR B 100, YII S5 17 A 15 R S8 34 0 48
ZEIRANE 2 R,

%* 2 PAHs XiTH RN XER
Table 2 Results of classification test of PAHs

Algorithm Accuracy/ %
GA-SVM 95.42
BP neural network 91.62
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Classification and Identification of Polycyclic Aromatic Hydrocarbons by
Three-Dimensional Fluorescence Spectroscopy Combined with GA-SVM

WANG Shu-tao” , LIU Na, CHENG Qi, CHE Xian-ge, LI Ming-shan, CUI Kai, WANG Yu-tian
Measurement Technology and Instrument Key Lab of Hebei Province, Yanshan University, Qinhuangdao 066004, China

Abstract As an aromatic compound, Polycyclic aromatic hydrocarbons (PAHs) are ubiquitous in human production and life.
They have strong carcinogenicity and threaten human lives and health. Therefore, it is necessary to implement a simple, effi-
cient, universal and accurate method to detect polycyclic aromatic hydrocarbons. According to the common types of polycyclic
aromatic hydrocarbons, solid powdery substances of polycyclic aromatic hydrocarbon naphthalene (NAP), fluorene (FLU) and
acenaptene (ANA) were selected as experimental samples. Of all the samples NAP, FLLU, ANA powder were carried out by 1 g
and dissolved in a small amount of methanol (spectral grade) solution. then transferred them to 100 mL of deionized water solu-
tion, getting a configure PAHs standard solution. The experiment was carried out by the FS920 fluorescence spectrometer. In
order to avoid the Rayleigh scattering effect generated by the fluorescence spectrometer itself, the initial emission wavelength
was set to lag the excitation wavelength by 10 nm. It could obtain the fluorescence spectrum of the aqueous solution of ANA,
NAP and FLU, on the basis of the standard solution, a 0. 1 ug » mL~"' aqueous solution of a simple substance was placed. Then,
different volumes of ANA, NAP and FLLU were mixed to form two mixed solutions, each of them formed a mixed solution of 16
different concentration ratios, and then took different volumes. The three solutions were mixed with each other, they were shak-
en and finally a total of 48 mixed solutions of different volume ratios were formed. Finally, the experimental data were input into
Matlab to obtain the fluorescence spectrum of the mixed solution of naphthalene, anthracene and anthracene naphthalene. It was
found that the excitation wavelength of the mixed solution was in the wavelength range of 260~320 nm and the emission wave-
length was 300~380 nm, and the position of the optimal emission wavelength was similar. Most of the excitation wavelengths
corresponding to the fluorescence peaks overlap. Support vector machine (SVM) based on genetic algorithm (GA) optimization
was applied to the species detection of PAHs mixture, because the shortage of species in which the fluorescence spectrum cannot
directly react with the mixture solution. The data were randomly scrambled, and the genetic evolutionary algorithm havd a

termination evolution algebra of 200. Training data and prediction data are 36 and 12, respectively. Under the optimal condi-
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tions, the average accuracy of the training result was 95.42%. The experimental results were evaluated by comparing with tradi-
tional support vector machine and BP neural network. The results showed that SVM based on genetic algorithm optimization has

potential for the smaller classification error and can distinguish the mixture more accurately.

Keywords Three-dimensional fluorescence spectroscopy; Genetic algorithnm; Support vector machine; Polycyclic aromatic
hydrocarbons (PAHs)
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