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Rapid Qualitative and Quantitative Identification of Vehicle Bumpers based on Mid-infrared Spectroscopy
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Abstract : The identification of bumpers for vehicles is an important task in forensic scientific research. In order to completed
the fast, non-destructive and accurate identification, the mid-infrared spectroscopy combined with pattern recognition was used
to construct the discriminant model to identify the brands of vehicle bumper samples. The infrared spectra of 53 vehicle bumpers
from different brands was collected and analyzed, pre-processing used automatic baseline correction, peak area normalization and
Savitzky-Golay smoothing. A discriminant analysis identification model was established to achieve accurate identification them.The
results show that samples mainly include polypropylene (PP), PP /talcum powder, PP /talcum powder / carbonate, and discriminant
prediction model achieves 100% identification. The PP samples are all East Windmill brands, the PP / talc / calcium carbonate
samples are Buick models, and the PP / talc samples are available in 10 brands, including Audi, Chang-an and Ford.For the PP
/talc powder samples, the total accuracy of prediction model reaches 83.78%, and the misjudged samples quantitative prediction
model accuracy attains 100% by using the peak height and peak area discriminant prediction model. Qualitative and quantitative
identification vehicle bumpers based on mid-infrared spectroscopy can effectively accomplish identification between different
brands, which is fast, non-destructive, accurate and have certain universality and reference significance.
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