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Abstract: During the spectral measurement of heterogeneous complex solid materials, the spectral uncertainty
caused by the uneven distribution of sample both in mesostructure and microstructure will inevitably reduce the
accuracy and robustness of model prediction results. Therefore, how to improve the classification and recognition
accuracy of heterogeneous complex solid under the premise of fewer samples has important research value. In this
paper, a portable near infrared spectrometer was used to collect in situ nondestructive spectral data of four kinds of
asphalt mixtures with different aging states. The logarithm of 268 original spectral data was first taken and then the
Savitzky-Golay filter was used for smooth and de-noising, and the random forest classification recognition model
was established. The classification and recognition rates of four kinds of asphalt mixtures with different aging states

are 88%, 87%, 80% and 100% respectively. The results show that portable near infrared spectroscopy can improve



the spectral uncertainty of heterogeneous complex solid materials to some extent because of the large spot
measurement, and can be used in situ nondestructive measurement of heterogeneous complex solid materials.

Keywords: Heterogeneous; Near infrared; Random forest; Classification recognition
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Fig.1 In situ nondestructive measurement

2.4 BIEAbHE

R AL BIAE Scio HH VAT & _EREATALEE, TS0 log #EATHOG S e, 93RS 3001E, AR5
PR 6 A 2 AL B T i, G B T U B R 2Lk Savitzky-Golay SR AR HEAT G
TALER, JLHh Savitzky-Golay JEM S BCEAN “IRZ U, —Hr S8, & HAEON 35 &Ja RN
SEOP R, IREE R IE 2 .

B2 4#HERENIERINER

Fig.2 Classification results of four kinds of asphalt mixture
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