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Over the recent decade, functional electronic materials design and discovery have shifted way from chemical-intuition-based towards 

data-driven synthesis and simulation. Numerous machine learning models have been developed to successfully predict materials 

properties and generate new crystal structures. Most existing approaches, however, rely much upon physical insights to construct 

handcrafted features (descriptors), which are not always readily available. For novel materials with sparse prior data and insufficient 

physical understanding, conventional machine learning models display limited predictability. In this talk, I will address this challenge 

by introducing an adaptive optimization engine for materials composition optimization, where feature engineering is not explicitly 

required. I then describe a use case where multi-objective Bayesian optimization with latent-variable Gaussian processes is utilized to 

accelerate the design of electronic metal-insulator transition compounds [1]. Next, I will present a quantitative study on the structure-

property relationship in crystal systems enabled by deep neural networks. The model, which learns the structural genome, could 

identify intrinsically similar structures in Fourier space. Finally, I propose that these two methods could work harmoniously with each 

other towards an iterative exploration of novel functional materials. 
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