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COLATION THRE
NANOCOMPOSITES.

Machine learning algorithms have become indispensable tools across all branches of science in recent years.
These algorithms, comprised of sets of neural networks, excel at identifying and classifying patterns within
datasets, proving to be comparable to human capacity in classification tasks. Moreover, they offer the ad-
vantage of completing tasks much faster than a human could. In this study, we propose the use of an image
classification algorithm to determine when nanoparticles within a nanomaterial dispersed in a matrix reach
the percolation threshold. We evaluated nanocomposites with varying concentrations of metal nanoparticles
and metal oxide nanoparticles for their electrical properties. Percolation in a nanocomposite occurs when
its conductivity approaches that of the nanofiller dispersed within the matrix. To achieve this, we utilized
a database of scanning electron microscope images capturing the cross-section of nanocomposites to train a
convolutional neural network (CNN). Each image was associated with a percolation characteristic, either pos-
itive or negative, during the training phase. Image features were automatically selected by a non-supervised
machine learning algorithm. Subsequently, this allowed us to identify the nanocomposites that had reached
percolation without the need to characterize their electrical properties.
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