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Abstract A new method for discrimination of oil types by means of near infrared spectroscopy (NIRS) was
developed. First, the characteristic spectrums of oil were got through principal component analysis (PCA). The
result of the analysis suggests that the reliabilities of first 8 principal components are more than 95.38% . The 2-
dimensional plot was drawn with first and second principal components, which indicates that it is a good clustering
analysis for classification of oil varieties. Several variables compressed by PCA were used as inputs of multiple
discriminant analysis (MDA). 150 samples from three varieties were selected randomly, then they were used to build
discrimination model. 30 unknown samples were predicted by this model, and the recognition rate is 100% . This
model is reliable and practicable. It could offer a new approach to the fast discrimination of oil types.
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Fig. 1 The test of oils in experiment
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of three different oils
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Table 1 First eight principal components and their total explained variaue rates

Principal component PC1 PC2 PC3

PC4 PC5 PC6 PC7 PC8

Accumulative reliabilities /% 52.38 75.63
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Table 2 Resubstitution rate using multiple discriminant analysis

Varieties discriminated by model

Actual varieties Total Correct rate /%
Shell oil Great Wall oil Yuchai oil
Shell oil 50 0 0 50 100
Great Wall oil 0 50 0 50 100
Yuchai oil 0 6 44 50 88
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Table 3 Predicting rate of unknown test samples

by using multiple discriminant analysis

Discriminated  Posterior Discriminated Posterior

by model  probability by model probability
1 1 100% 16 2 100%
2 1 100% 17 2 100 %
3 1 100% 18 2 100%
4 1 100% 19 2 100%
5 1 100% 20 2 100%
6 1 100% 21 3 99.9%
7 1 100% 22 3 100%
8 1 100% 23 3 100%
9 1 100% 24 3 100%
10 1 100% 25 3 100%
11 2 100% 26 3 100 %
12 2 100% 27 3 100%
13 2 100% 28 3 100%
14 2 100% 29 3 100 %
15 2 100% 30 3 100%

Note:1—10.Shell oil; 11—20. Great Wall oil;21—30. Yuchai
oil; 1— Shell oil 5 2— Great Wall oil 5 3— Yuchai oil
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