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Overcoming the limitations of scanning electron microscopy with
Al
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Summary: A team develops a highly efficient super-resolution imaging based on deep learning.
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What if a super-resolution imaging technique used in the latest 8K premium TVs is
applied to scanning electron microscopy, essential equipment for materials research?

A joint research team from POSTECH and the Korea Institute of Materials Science (KIMS) applied deep
learning to the scanning electron microscopy (SEM) to develop a super-resolution imaging technique that can
convert a low-resolution electron backscattering diffraction (EBSD) microstructure images obtained from
conventional analysis equipment into super-resolution images. The findings from this study were recently
published in the npj Computational Materials.

In modern-day materials research, SEM images play a crucial role in developing new materials, from
microstructure visualization and characterization, and in numerical material behavior analysis. However,
acquiring high-quality microstructure image data may be exhaustive or highly time-consuming due to the
hardware limitations of the SEM. This may affect the accuracy of subsequent material analysis, and therefore,
it is paramount to overcome the technical limitations of the equipment.

To this, the joint research team developed a faster and more accurate microstructure imaging technique using
deep learning. In particular, by using a convolutional neural network, the resolution of the existing
microstructure image was enhanced by 4 times, 8 times, and 16 times, which reduces the imaging time up to
256 times compared to the conventional SEM system.

In addition, super-resolution imaging verified that the morphological details of the microstructure can be
restored with high accuracy through microstructure characterization and finite element analysis.

"Through the EBSD technique developed in this study, we anticipate the time it takes to develop new materials
will be drastically reduced," explained Professor Hyoung Seop Kim of POSTECH who led the research.

This research was conducted with the support from the Mid-career Researcher Program of the National
Research Foundation of Korea, the Al Graduate School Program of the Institute for Information &
Communications Technology Promotion (IITP), and Phase 4 of the Brain Korea 21 Program of the Ministry of
Education, and with the support from the Korea Materials Research Institute.
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Deep Learning Outperforms Standard Machine Learning in Biomedical Research Applications

Jan. 14, 2021 — Compared to standard machine learning models, deep learning models are largely superior at
discerning patterns and discriminative features in brain imaging, despite being more complex in their ...

World's Smallest Ultrasound Detector Created

Sep. 16, 2020 — Researchers have developed the world's smallest ultrasound detector. It is based on
miniaturized photonic circuits on top of a silicon chip. With a size 100 times smaller than an average human
hair, ...
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