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The intricate interplay of several underlying processes governing certain materials’ properties and functions 

prevents the explicit, atomistic modelling and hinders the efficient design of new materials. In this talk, I will 

discuss AI approaches to identify the key descriptive parameters (“materials genes”) correlated with the 

materials performance and reflecting the physical processes that trigger, facilitate, or hinder the materials’ 

behavior.[1] The symbolic-regression sure-independence-screening-and-sparsifying-operator (SISSO) [2] and 

the subgroup-discovery (SGD) AI methods leverage the typically small high-quality experimental or theoretical 

datasets in materials science. They identify nontrivial relationships between multiple key descriptive 

parameters and the performance of exceptional materials, guiding the design of new, improved materials. The 

“materials genes” concept and its impact will be illustrated for heterogeneous catalysis as an example of a 

complex materials’ function.[1,3,4] 
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