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Recent Advance of Machine Learning in Selecting New Materials
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(State Key Laboratory of Chemical Resource Engineering, College of Chemistry, Beijing University of Chemical Technology,
Beijing 100029)

Abstract The new material industry is the foundation of technological change in many related fields, and also the forerun-
ner of the development of new energy, acrospace, electronic information and other high-tech industries. Traditional means
cannot meet the development needs of modern society because of disadvantages such as high cost, low efficiency and long
commercial cycle. In recent years, with the application of big data combined with artificial intelligence in a deeper degree,
data-driven machine learning has made great progress in the design, screening and performance prediction of new materials,
which has greatly promoted the development and application of new materials. In this review, the basic process of machine
learning, the algorithms commonly used in materials science and the relevant materials database are summarized. This review
focuses on the application of machine learning in different functions, as well as the performance prediction in the fields of
catalyst materials, lithium-ion batteries, semiconductor materials and alloy materials, presenting the latest progress in materi-

als development. Finally, machine learning in the application of new materials are analyzed and prospected.
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Figure 1 Accelerate the process of exploring new materials!®!
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Figure 2 The results of ML researches which mainly include (a) underfitting, (b) correct fitting and (c) overfitting!'”
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Figure 11 DXXX-OPV3-XXXD system. (a) Chemical structure of the prototypical DXXX-OPV3-XXXD peptide monomer; (b) molecular simulation
snapshot of a self-assembled pseudo-1D nanoaggregate formed by the spontaneous association of DVAA-OPV3-VAAD peptide monomers into a linear
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Figure 12 (a) Workflow of the machine learning-based segmentation; (b) comparison of conventional segmentation results and the machine-learning-

assisted segmentation results for a few representative particles!”!!
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