
A computational statistics and stochastic modeling approach to 
materials-by-design* 

 
Professor Nicholas Zabaras 

Materials Process Design and Control Laboratory 
Sibley School of Mechanical and Aerospace Engineering 

188 Frank H. T. Rhodes Hall 
Cornell University 

Ithaca, NY 14853-3801 
 

E-mail: zabaras@cornell.edu 
URL: http://www.mae.cornell.edu/zabaras/ 

  
 
  
We will address the development of viable solutions to the problem of materials-by-
design through a unique combination of computational techniques modeling 
microstructure evolution, statistical machine learning with contiguous information 
transfer at various length scales, and stochastic computational approach for process 
simulation accounting for the full statistical nature of material features.   Particular issues 
to be discussed include the following:   
 

 Development of a multi-length scale database of material systems through 
simulation of material structure evolution at various length scales. 

 Development of spectral stochastic methods utilizing micro- and meso-scale 
statistics for modeling macroscopic material behavior. 

 Use of statistical learning tools over the meso- and micro-scale databases for 
identifying synergies between processing, structure and properties. 

 Development of a stochastic design framework aided by data mining for 
property optimization. 

    
  

                                                 
* Invited presentation at the `Probability and Materials: from Nano- to Macro-Scale' workshop (organizer 
Prof. Lori Graham-Brady), Johns Hopkins University, Baltimore, MD, January 5-7, 2005. 


