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Fig. 1 Schematic diagram of LIF spectral system Fig.2 Probabilistic neural network structure diagram
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Fig.3 Original fluorescence spectrum

6 10
8 -
E
z 3
o #
K
0 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1
400 500 600 700 800 900 1 000 400 500 600 700 800 900 1 000
A /nm A /nm
(a) S-CHBRIFH (b) bRt TE AL AR
2.5 F
20T serrl :
S Lsf fEEM ~
2 ALKl o
%ﬁ( L O | 2643 o
5 g5 L AEM e
K
0.0
~0.50 L— . . . . . , , .
400 500 600 700 800 900 1 000 900 1 000
A /nm A /nm
(¢) Z TCHUNFZIE () BB PP

4 ORI TS 1 5 16 v P

Fig.4 Fluorescence spectra after different pretreatments
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Tab. 2 Comparison of different spectrum pretreatment effects
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768.452.994.403.844.21.
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Fig.5 RMSE at different wavelength variables Fig. 6 The best characteristic wavelength for SPA screening
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Tab. 3 Comparison results of accuracy of different models

HR N % Y2t A o 1 2%/ 6 T A T %/ BATH ) /s

BP 91.25 88 2.495

RBF 100 93 1.736

PNN 100 95 0.907
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Continuous projection algorithm for screening characteristic wavelength of laser
induced fluorescence spectrum of edible oil

Zhou Mengran, Yu Daoyang, Hu Feng, Bian Kai, L.ai Wenhao, Sun Lei, Yan Pengcheng

(College of Electrical and Information Engineering, Anhui University of Science and Technology, Huainan 232000, China)

Abstract: Aiming at the difficulity to quickly and accurately identify the type of edible oil in the current quality supervi-
sion field, a laser-induced fluorescence technology combined with continuous projection algorithm is proposed to identify the ed-
ible oil spectrum. In the experiment, a laser-induced fluorescence system is set up to collect a total of 500 sets of fluorescence
spectrum data of 5 edible vegetable oils. First, the Savitzky-Golay convolution smoothing algorithm is selected through experi-
mental comparison to preprocess the fluorescence spectrum; then the continuous projection algorithm is used to filter the char-
acteristic wavelengths; finally, the selected characteristic wavelengths are sent to the established probabilistic neural network
model for training and testing, re-verifying through the independent verification set of oil samples collected at different times.
The results show that through the screening of characteristic wavelengths, 11 are selected from the 2 048 wavelengths in the
full spectrum to reduce redundant information and the number of wavelengths is reduced to 0.54 % of the original. And the ac-
curacy of training samples and test samples in the probabilistic neural network model reached 100% and 95% . respectively,
which are better than radial basis function neural networks and Back Propagation neural networks. The prediction accuracy rate
in the independent validation set also reached 91%. Therefore, using the continuous projection algorithm to screen the charac-
teristic wavelengths of the edible oil laser-induced fluorescence spectrum combined with the probabilistic neural network model
can realize the rapid and accurate classification of edible oils and is universal, and provide further design of a dedicated online
edible oil type identification instrument The theoretical basis.

Keywords: laser induced fluorescence; characteristic wavelength; successive projections algorithm; probabilistic neural

networks; edible oil
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