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Application of Hyperspectral Imaging Technology on Predicting Tearing Strength of
Agricultural Ethylene-Vinyl Acetate Plastic Greenhouse Films
Lin Ping, Chen Yongming
(College of Electrical Engineering, Yancheng Institute of Technology, Yancheng 224051, China)

Abstract : The combination of near infrared hyperspectral imaging technology and chemometrics algorithms was employed to
predict the tearing strength retention rate of ‘agricultural ethylene-vinyl acetate plastic (EVAC) greenhouse films quickly. The hyper-
spectral imaging device was used to gather the raw characteristic data from near infrared hyperspectral curves of EVAC films within
the scope of wave length between 988.44 nm and 1679.68 nm. The tearing strength retention rates of EVAC films were evaluated by
using impact testing machine. The raw characteristic data was preprocessed by using the Savitzky-Golay, standard normal variate,
first derivative (1%-Deriv) and multiplicative scatter correction algorithms. The algorithms of random frog and successive projections
algorithm (SPA) were used to select the sensitive bands from the preprocessed data as variable. A correlation model between the char-
acteristic spectroscopic curves which can reflect the inner structure characteristic of the EVAC films and the tearing strength retention
rates was built up by using the support vector machine (SVM) regression algorithms, and the prediction and verification for the tear-
ing strength retention rate of the EVAC films were done through the model. The results show that, the SPA-SVM model based on 1°-
Deriv preprocessing generates the best prediction results, the square percentage of correlation coefficient () of corresponding mod-
eling set and prediction set are 93.57% and 88.61% respectively, which increase by 1.57% and 1.24% compared with r* of simple
SVM model and the root mean square error reduce by 0.116 and 0.134. The building of the model can provide an important means
for monitoring the quality of agricultural EVAC greenhouse films quickly and precisely.
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