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Dynamic observation of dislocation glide by machine-learning-assisted in-situ
electron microscopy

Saito, Hikaru
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Current temporal resolution of STEM is far below that of conventional TEM.
Rapid image acquisition in the millisecond per frame or faster generally causes image distortion,
poor electron signals, and unidirectional blurring, which are obstacles for realizing video-rate
STEM observation. In this study, we have developed a deep learning (DL)-based denoising and image
distortion correction for STEM rapid image acquisition, which can remove not only the statistical
noise but also the unidirectional blurring. By using this DL-based denoising method, we have
achieved rapid STEM tomography visualizing 3D dislocation arrangement only within five-second
acquisition of all the tilt-series images even in a 300 nm thick steel specimen. Video-rate STEM
observation of thermally activated dislocation glide was also realized.
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