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Optimal experimental design is the key to improve data quality in engineering. Its application on real 

problems lags behind mainly due to the involved computational costs. We develop a series of 

methods to accelerate the computations of the utility function (expected information gain) under 

rigorous error control. Specifically, we extend the applicable domain of Laplace methods from the 

asymptotic posterior Gaussianity, to where the shape of the posterior is characterized by non-

informative manifolds. While Laplace methods require a concentration of measure, multi-level Monte 

Carlo method can be used to efficiently compute the nested integral of the expected information gain 

with a reduction of the computational complexity, even when the randomness of data dominants the 

shape of the posterior distribution. The developed methodologies have been applied to various 

engineering problems, e.g., impedance tomography, seismic source inversion and parameter 

inference of combustion kinetics. 
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Upcoming 
Distinguished Lectures 

04/26/16 – Christos Georgakis Data 
Driven Modeling: Two 
Methodological Generalizations 

05/19/16 – Krithi Ramamritham 
Being Smart: The Role of Timely 
Analytics 

10/06/16 – Olivier de Weck  
When is complex too complex? 
Graph energy, proactive complexity 
management and the first law of 
systems engineering 

10/17/16 – Wei Chen 
Design under uncertainty; 
multidisciplinary design 
optimization; simulation- 
based design 
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Seminars 

05/03/16 – Calin Belta 
Formal Methods for  
Dynamical Systems 

09/08/16– Chris Ha  
Think Like a Customer, Act  
like a Startup in Analytics Space 
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