Uncertainty quantification - Cartoon

AoA /\ Drag coefficient Cpy
e _/l \ Simulation
—_— — . .
code Lift coefficient C|
P e e
Reynolds J\ /

3
TUDelft

Richard Dwight (TUD) CFD IV - Part IV 1/2



Uncertainty quantification - Cartoon

Drag coefficient Cy

— . .
code Lift coefficient C|
AN

Reynolds

e _/l \ Simulation
—>

>

3
TUDelft

Richard Dwight (TUD) CFD IV - Part IV 1/2



Uncertainty quantification - Cartoon

AoA

<//\\\7 //p\fffwm
e _/l \ Simulation
- 9

code ? WCoefﬁaent C

Measurement (value)

|T/l_easurement (noise)

Reynolds

>

3
TUDelft

Richard Dwight (TUD) CFD IV - Part IV 1/2



Uncertainty quantification - Cartoon

* Maximum a posteriori (MAP) estimate
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Uncertainty quantification - Cartoon
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Bayesian vs. Frequentist

Given: We use probability to model “lack-of-knowledge”
Then: Need way of reducing uncertainty given new information!

> |f you can’t count it, you probability has no
meaning.

> Basis of most statistical-significance studies
(p-values, etc.)

Frequentist probability: Bayesian probability:
> Beliefs can be encoded in probability (subjective).

» Past beliefs (priors), are subject to updating given
new info.

» Bayes Theorem relates prior belief to posterior
(updated) belief.
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