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Advances in materials informatics: a review
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Accepted: 12 January 2024 Materials informatics (MI) is aimed to accelerate the materials discovery using
computational intelligence and data science. Progress of MI depends on the
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exclusive licence to Springer learning (ML) and deep learning (DL) frameworks. Conventional ML models

Science+Business Media, LLC, are simple and interpretable, relying on statistical techniques and algorithms

part of Springer Nature, 2024 to learn patterns and make predictions with limited data. Conversely, DL, an

advancement of ML, employs mathematical neural networks to automatically
extract features and handle intricate data at the cost of data size and computa-
tional complexity. This work aims to provide a state-of-the-art understanding
of the tools, data sources and techniques used in MI and their benefits and chal-
lenges. We evaluate the growth of MI through its subfields and track the main
path of its advancement for artificial intelligence-driven materials discovery. The
advancements in computational intelligence via machine learning and deep learn-
ing algorithms in different fields of materials science are discussed. As a specific
example, understanding of materials properties using microstructural images is
reviewed. Future demands and research prospects in materials science utilizing
materials informatics have also been comprehensively analyzed.

Introduction discovering new materials with user-defined proper-

ties or gaining new knowledge on the properties of
Data-driven materials discovery via artificial intel-  the existing materials or both [2-5]. In MI, the data
ligence (AI) in materials sciences, termed materials ~ from millions of material structures and compositions
informatics (MI) [1], plays a significant role in either ~ can be analyzed quickly using machine learning (ML)
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