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Abstract: Driven by advancements in computer science and technology, machine learning has emerged as a
powerful tool in chemical research. This paper begins by introducing the basic concepts of machine learning, followed
by an exploration of its four key applications in the field of chemistry: predicting synthetic pathways in organic total
synthesis; conducting efficient sampling and reconstruction of potential energy surfaces in atomic simulations;
revealing reaction pathways and screening catalysts in heterogeneous catalysis design; and processing and
interpreting signals in nuclear magnetic resonance spectroscopy. Additionally, the concept of the robotic chemist is
introduced, illustrating the potential of integrating machine learning with automation technologies. Finally, the paper
discusses the future prospects of machine learning in chemical research, highlighting its potential transformative
impacts.
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