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UNCERTAINTY QUANTIFICATION



linear case nonlinear case conclusions

motivation

goal:

ultimate goal:

how:

input: biomedical imaging provides efficient techniques for the collection of a 
large amount of data

use these data to have an accurate approximation of the blood flow in vessels

estimation of reliability of our results
prediction of the occurrence of diseases in the patient  

including the data in the numerical simulations combining measurements and 
dynamic principles governing the system

numerical resultsintroduction
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motivation

observed data   +   mathematical model   =   Data Assimilation (DA)
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numerical resultsintroduction
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use these data to have an accurate approximation of the blood flow in vessels

estimation of reliability of our results
prediction of the occurrence of diseases in the patient  

including the data in the numerical simulations combining measurements and 
dynamic principles governing the system



state of the art

linear case nonlinear case conclusionsintroduction numerical results

data: sparse, irregularly distributed and noisy

governing principles:  known and described by a mathematical model

Ȱ!ÎÁÌÙÓÉÓȱ
Interpolation 

Estimation Theory  
Kalman-type techniques

Control Theory (CT) 
Stochastic techniques  

Dynamic 
relaxation

history: ÆÉÒÓÔÌÙ ÉÎÔÒÏÄÕÃÅÄ ÉÎ ÔÈÅ ΧΡȭÓ ÉÎ ÆÌÕÉÄ ÇÅÏÐÈÙÓÉÃÓ

time
line


