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Automated Separation Of PVC Polymer By Laser
Induced Breakdown Spectroscopy And LVQ Neural
Network

M. Vahid Dastjerdi, M. Soltanolketabi

Abstract

n this study by applying learning vector quantization (LVQ) in artificial neural

networks (ANN) and principal component analysis (PCA), capability of laser-induced

breakdown spectroscopy (LIBS) is evaluated in order to separate Polyvinyl chloride

(PVC) from other polymers in the recycling process. At first, five kinds of polymer
samples were prepared and intensities related to atomic and ionic lines as well as molecular
emissions for each sample were recorded, then PCA is applied as one of the statistical
multivariate analysis methods with aim of reducing dimensions of data and also finding a
pattern in LIB spectra. Then learning vector quantization (LVQ) as a method that has recently
been reported in the machine learning literature, is applied for discriminating PVC from other
ones. The results show that with only two output variables from PCA method which are used as
input variables for LVQ ANN, we can discriminate PVC from other analyzed polymers with
precision of 93.3%.

Keywords: LIBS, polymers, artificial neural networks, principal component analysis,
recycling proc



