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Abstract 
Computational material engineering accelerates the process of discovery and development of new materials of superior 
performances that are not available in the traditional materials. However, analysis and design of microstructural materials 
are challenging due to the heterogeneous, spatially correlated uncertainties distributed in the microstructure-
mesostructure-structure system. In this talk, the speaker will introduce two enablers of computational materials design: (i) 
statistical characterization of heterogeneous microstructures based on microscopic images, (ii) stochastic reconstruction of 
random but statistically equivalent 3D digital microstructures, and (iii) structure performance analysis considering 
uncertainties at multiple length scales.  
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