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It is well known that the properties of nanomaterials are intrinsically connected to their size, shape, composition, and crystal structure. Their characterization at the nanoscale is therefore essential to enable the optimization of a controlled synthesis, as well as to tune the structure-property connection, leading to materials with specific, predefined properties. (Scanning) transmission electron microscopy ((S)TEM) has proven to be an indispensable tool for the characterization of nanomaterials. Over the last decades, the field has significantly evolved, with most developments focusing on hardware optimisation. These efforts have e.g. enabled drastically improved spatial resolution, even down to the atomic scale and more sensitive detectors, enabling the investigation of materials that would otherwise suffer from damage causing by the electron beam.
Along with these developments, Artificial Intelligence (AI) has become increasingly important in the field of TEM, by improving data acquisition, analysis, and interpretation. Some key areas where AI is being used in TEM will be discussed in this contribution. For example, deep learning models have been shown to reconstruct high-resolution images from low-dose TEM data, reducing electron beam damage for sensitive materials. We recently demonstrated the impact of this approach when investigating strong metal support interaction in the field of catalysis [1] and when visualizing the lattice of halide perovskite materials, of importance for their use in solar cells [2]. Deep learning models may also optimize three-dimensional characterization of nanoparticles by TEM, requiring fewer two-dimensional images, which may improve the thoughput of such measurements and which may enable to establish the connection between structure and properties of the materials under investigation [3].
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