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Abstract: Laser-induced Fluorescence ( LIF) technique can be widely used in oil pollution monito-
ring. However, ordinary oil fluorescence spectra can only achieve cursory oil classification, which
was disabled to distinguish crude and fuel oils. Herein, time-resolved {luorescence spectra classifica-
tion method based on Principle Component Analysis (PCA) was investigated and employed to ana-
lyze the spectral features of 20 kinds of oils, of which the fluorescence lifetimes and the spectral tim-
ing characteristics were obtained. Then referring to fluorescence lifetimes of oils (less than 10 ns
commonly) , three-dimensional spectra of samples within this time range were used for obtaining a

vector space which was composed of first three principal components and was considered as a three-

i B H#3:2016-08-22; 11T H #1 :2016-09-22.
BEEWH:HEARBFEREE R A (No. 61505221) 5 FH % i 1 7 FH bR i A VE 5 B 45 H (No. QY0516014) 5 1
YN 35 MBI BE AT 3 AR b 55 9 L 1B 4 9 Bh 3 H (No. 0215G20)



54 Z=

AN AF FET PCA YR 23 B 2661 70 i KA Ak 885

dimensional coordinate system. In this coordinate system, correlation distances of position vectors at

difference delay time of fluorescence acquisition were analyzed for spectral clustering of time-resolved

oil fluorescence. To reflect timing characteristics of correlation distances, dispersion parameters

were introduced into the PCA optimization method. The experimental result indicates that the meth-

od based on time-resolved fluorescence spectroscopy can discriminate between crude oils and fuel oils

with a higher recognition rate.

Key words: time-resolved fluorescence spectrum; classification of oil fluorescence; Principal Compo-

nent Analysis (PCA); fluorescence lifetime
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Fig. 1 Sketch of experimental system of time-re-

solved oil fluorescence detection
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Fig. 3 Contour spectra of time-resolved oil fluorescence of 20 samples
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