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Abstract9

The objective of this work is to develop and validate a methodology for

the identification and quantification of multivariate interval uncertainty in

finite element models. The principal idea is to find a solution to an inverse

problem, where the variability on the output side of the model is known from

measurement data, but the multivariate uncertainty on the input parameters

is unknown. For this purpose, the uncertain simulation results set created

by propagating interval uncertainty through the model is represented by its

convex hull. The same concept is used to model the uncertainty in the mea-

surements. A metric to describe the discrepancy between these convex hulls

is defined based on the difference between their volumes and their mutual

intersection. By minimisation of this metric, the interval uncertainty on the

input side of the model is identified. It is further shown how the proce-

dure can be optimized with respect to output quantity selection. Validation

of the methodology is done using simulated measurement data in two case

studies. Numerically exact identification of multiple, coupled parameters

having interval uncertainty is possible following the proposed methodology.
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