Thislpaperidescribes obiectiye technical result§ andlanalysis. JAnylsubjectivelviewsjorfopinions }ha mightibelexpressed|in|

Sandia National Laboratories

Want to solve:

Low-fidelity |gh-f| ell ty a
min J(S(z), 2) Optimization ]
Actually solve: min J(S(2) +9(z,0), z) 5(z¢) — 5(z¢)

min J(S(2), z)

1D Diffusion versus Advection- . : :
PostIEfUSIONamples Post-Optimality Bayesian Inversion

1 . Sensitivity
| —0 21 B
05 KL Flg(()) - —H 1B Tpost X Tlike7prior

0 0.2 0.4 0.6 0.8 1

Optimization
Joseph Hart and Bart van Bloe

Characterizing and Propagating Model Discrepancy in PDE-Constrained

Post-Optimality Sensitivity

G ~ Tpost — Zpost ~ FIQ(O)@

Posterior optimal solution samples .
Posterior samples take the form

2 \ —Zz _ L
- —7Z + F4(0)0 0+6+0
| - =2
1.8 where the mean is
1.67 -7 - 1 oy} Aplyp al Sil; ¢ _
/” == — 3 biy ( o )
14 \ o _(W@)M ! (z—z)) ; N\ wi e @ MDD _
\
10! \\ and the uncertainty is modeled by
\
n—N-+1 "~
) and - ( T

N
1 S; U;
0.8 1 _\/a;\/)\_i ( i © M 'T

SandialNational Lboratorie islalmultimissionllaboratorvimanagediand oerated byINationallTechnologvl&lEngineeringlSolutionsjofiSandia.lLLC Jalwhollylowned

Waanders

2D Stokes versus Navier-Stokes
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min J(S(Z), Z) t—The problem we want to solve min J(S’(z), Z)
< The problem we actually solve =y #

e J 1s the objective

e 2 is a design, control, or inversion parameter

e S(z) is an high-fidelity model Posterior optimal solution samples

e S(z) is an approximate model 2 ’ \ :§+ Fy(0)0
Assume that we can 1.8 -
e solve the optimization problem constrained by S 1.6 W /7 -
e evaluate a high-fidelity model S(z) at a small number of inputs z 1.47 \\ J
1.2 O\
Our goals are: | N P
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e Characterize uncertainty in the optimal solution due to S — S
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