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Nowadays, researchers have applied various optimization techniques to develop
new materials with targeted properties by manipulating the design variables such
as chemistry, structure, thermodynamics and operation conditions. Among them,
material’s structure prediction is a classical optimization challenge that aims to
find the lowest-energy atomic model for a given chemical input. Recent break-
throughs in structure prediction in conjunction with accurate quantum mechanic
calculation have allowed the structures of many new and increasingly complex
materials to be anticipated. In this talk, | will first demonstrate the power of struc-
ture prediction by reviewing several example studies on both inorganic and or-
ganic functional materials. Furthermore, | will introduce the ongoing software de-
velopment efforts in my group to address the challenge of autonomous computa-
tional materials discovery by coupling materials structure prediction with group
theory, machine learning and high-throughput screening techniques. Some pre-
liminary screening results on energy and electronic materials will be discussed as
well.
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