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Fig. 1 Near infrared transmittance spectra of
five different brand brake fluids
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Fig. 2 PCA scores plots(PC1 X PC2) for brake fluid sample
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Table 3 Predicting rate of unknown test samples using stepwise discriminant analysis
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Discrimination of Varieties of Brake Fluid Using Visual-Near Infrared
Spectra

JIANG Lu-lu', TAN Li-hong', QIU Zheng-jun*, LU Jiang-feng®, HE Yong*"
1. Zhejiang Technology Institute of Economy, Hangzhou 310018, China
2. College of Biosystems Engineering and Food Science, Zhejiang University, Hangzhou 310029, China

Abstract A new method was developed to fast discriminate brands of brake fluid by means of visual-near infrared spectroscopy.
Five different brands of brake fluid were analyzed using a handheld near infrared spectrograph, manufactured by ASD Company,
and 60 samples were gotten from each brand of brake fluid. The samples data were pretreated using average smoothing and
standard normal variable method, and then analyzed using principal component analysis (PCA). A 2-dimensional plot was drawn
based on the first and the second principal components, and the plot indicated that the clustering characteristic of different brake
fluid is distinct. The foregoing 6 principal components were taken as input variable, and the band of brake fluid as output varia-
ble to build the discriminate model by stepwise discriminant analysis method. Two hundred twenty five samples selected random-
ly were used to create the model, and the rest 75 samples to verify the model. The result showed that the distinguishing rate was
94.67% , indicating that the method proposed in this paper has good performance in classification and discrimination. It provides

a new way to fast discriminate different brands of brake fluid.
Keywords Brake fluid; Spectral analysis; Principal component analysis; Stepwise discriminant analysis; Brand discrimination
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