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Table 1. Error between 
computational and experimental 
acoustic pressures. RESULTS:	
  Figures	
  5,	
  6	
  and	
  7	
  show	
  a	
  close	
  match	
  between	
  the	
  computa0onal	
  

and	
  experimental	
  acous0c	
  pressures	
  at	
  one	
  of	
  the	
  control	
  points.	
  	
  	
  
	
  

The	
  objec0ve	
  func0on	
  for	
  this	
  problem	
  was	
  defined	
  as	
  
	
  	
  
	
  
	
  
	
  
This	
  error	
  was	
  reduced	
  to	
  approximately	
  3.8	
  %.	
  
	
  

ENHANCEMENTS:	
  We	
  can	
  further	
  reduce	
  the	
  percentage	
  errors	
  shown	
  in	
  
Table	
  1	
  by	
  including	
  :	
  
	
  

1.  Analy0cal	
  second-­‐order	
  informa0on	
  
2.  Regulariza0on	
  methods	
  
	
  

These	
  two	
  enhancements	
  will	
  minimize	
  computa0onal	
  0me	
  and	
  enable	
  the	
  
op0miza0on	
  tool	
  to	
  solve	
  the	
  problem	
  with	
  improved	
  accuracy.	
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The	
  inverse	
  structural	
  acous0cs	
  capability	
  in	
  SIERRA/SD	
  
enables	
  analysts	
  to	
  inversely	
  es0mate	
  the	
  desired	
  
experimental	
  acous0c	
  condi0ons	
  of	
  NW	
  components.	
  	
  
This	
  capability	
  can	
  be	
  used	
  to	
  characterize	
  complex	
  
spa0ally	
  varying	
  acous0c	
  environments	
  in	
  both	
  0me	
  and	
  
frequency.	
  	
  This	
  capability	
  also	
  represents	
  a	
  new	
  
paradigm	
  for	
  future	
  integra0on	
  of	
  advanced	
  
computa0onal	
  tools	
  and	
  experimental	
  measurements.	
  	
  
This	
  new	
  capability	
  cons0tutes	
  a	
  unique	
  and	
  powerful	
  
parallelized	
  computa0onal	
  tool	
  that	
  supports	
  the	
  broad	
  
na0onal	
  security	
  interests	
  of	
  our	
  na0on.	
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