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Abstract ; Based on the UV fluorescence phenomena of oil and its products, a multispectral imaging
system was constructed. This system was composed of 3 UV excitation light sources, 8 optics filters
and a CCD camera. Using this system, multi-spectral images of 6 kinds of oil were collected. The
mean of 24 color features of effective light spots was used as the feature set. Then, a novel method
called maximize the joint entropy of independent component analysis (ICA) was proposed for K-
mean cluster and SVM recognition. It is proved that this method is better than traditional ICA for
feature optimized, and the identification rate is 92.3% . This result has positive significance for oil

detection.
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Fig.1 Multispectral fluorescence imaging system
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Fig.2 Images of engine oil of 8 wavelengths Edmund Optics under 3 UV lights. Under different excitation UV light, it is found

that the fluorescence is obvious relatively under some bands. It presents different color shot by camera.
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Fig.3 Mean of features of different oil images, the mean,
variance, skewness, kurtosis of RGB and HSV,
which are numbered from 1to 24. Here, the peanut

oil represents the plant oil.
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Fig.4 Boxplot of 6 kinds of oil samples, indicating the dis-
tribution and dispersion of the data. The difference of

class 1 and class 4 is obviously
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Fig.5 Cluster result of 3 methods. Here, red symbol “0”
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green symbol “ * ” indicates class 3, black symbol
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class 5, and pink symbol “ * 7 indicates class 6.

(a) Cluster of original features. (b) Cluster of ICA.

(¢) Cluster of H-ICA.
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Table 1  Cluster result
Methods R EH IER/ %
ES KL 127 173 57.7
ICA fitfk 45 262 87.3
H-ICA flifk 48 265 88.3
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Fig.6 Relative error of SVM recognition. For the feature op-

timized using H-ICA algorithm, the relative error de-

clined.
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