
EPSTEIN INSTITUTE SEMINAR 
     

 
 MONDAY, SEPTEMBER 28, 2015 

 

3:30PM – 4:50PM 

USC ANDRUS GERONTOLOGY CENTER (GER), ROOM 206 

 

 

From real world problems to esoteric research: 
examples and personal experience 

 

     
 ABSTRACT – Young (and some not-so-young) 

researchers often wonder how to extract good 
research ideas and develop useful 
methodologies from solving real world 
problems. The path is rarely straightforward 
and its success depends on the circumstances, 
tenacity and luck. I will use three examples to 
illustrate how I trod the path. The first 
involved an attempt to find optimal growth 
conditions for nano structures. It led to the 
development of a new method “sequential 
minimum energy design (smed)”, which 
exploits an analogy to potential energy of  
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charged particles. After a few years of frustrated efforts and relentless 
pursuit, we realized that smed is more suitable for generating samples 
adaptively to mimic an arbitrary distribution rather than for optimization. 
The main objective of the second example was to build an efficient statistical 
emulator based on finite element simulation results with two mesh densities 
in cast foundry operations. It eventually led to the development of a class of 
nonstationary Gaussian process models that can be used to connect 
simulation data of different precisions and speeds. The third example is 
about sequential design that works well for small samples in sensitivity 
testing. I will describe three major papers in a span of 30 years and how each 
paper had one new idea that inspired the next paper. In each example, the 
developed methodology has broader applications beyond the original 
problem. I will explain the thought process and de-emphasize the statistical 
details.  Finally, I will share some secrets about a “path to innovation”. 
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