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Abstract

Analyzing large volumes of data using machine learning can make it possible to access hidden
information in electron microscopy data. In particular, two-dimensional (2D) materials present an
unprecedented opportunity to probe structure-property relationships because, in projection we can
characterize almost every individual atom, making 2D materials well-suited for high precision defect
analysis. Understanding the types and densities of point defects in 2D materials is important for
producing 2D materials that can achieve tailored properties, such as materials that reach the theoretical
limits of charge mobility and quantum yield for high quality optoelectronics. In our work, we use a
combination of automated image acquisition, electron scattering simulations, and machine learning to
develop workflow for acquiring and processing large volumes of atomic resolution images acquired using
aberration-corrected scanning transmission electron microscopy. Using a combination of fully
convolutional networks (FCNs) [1] and generative adversarial networks (GANs), we rapidly and
adaptively train models to identify defects of interest with a high accuracy and precision that can rival or
exceed human-based defect identification. We apply our approach to large, atomic resolution datasets of
2D materials in order to study the strain fields of single defects in a 2D layer and long-range defect-defect
interactions [2].
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