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Abstract: It is significant to realize the rapid nondestructive detection and accurate identification of different
types of vehicle bumper debris via spectral detection and data analysis. The paper collected infrared spectra of
a total of 38 car bumper pieces from 8 brands and selected automated baseline correction, peak area
normalization, multiple scatter correction and Savitzky-Golay algorithm to pretreat infrared spectra. The
wavelet threshold was used for denoising and Principal Component Analysis (PCA) was adopted to extract the
feature variables. Then a Fisher discriminant analysis (FDA) classification model based on multi-layer
perceptron (MLP) was established. The data has the best feature extraction on the 20-dimensional matrix and
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the amount of useful information. The MLP model identification accuracy is 74.70%. The FDA model on 20-

dimensional feature data was constructed to obtain Z, and Z, discriminant function formulas and scatter plots,

35 samples achieved the correct identification and the accuracy rate was 92.1%. Compared to a single model,
MLP-FDA is more distinguishable and accurate. In summary, combining the FTIR-ATR with MLP-FDA
model can realize the fast and non-destructive identification of vehicle bumper debris, the method has

universality and certain reference significance.
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