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ABSTRACT 

Hybrid modelling enables predictive simulations by combining numerical and physical 
subdomains when a system subpart lacks of a validated model. The aim of the coupled 
simulation can be: i) generate benchmarks for the validation of physical subdomain models; 
ii) reproduce the response of the global emulated system that is supposed to be sensitive to the 
-unknown- physical subdomain behaviour. In the current practice, the coupled system is 
treated deterministically and information regarding uncertainty of numerical and physical 
subdomain parameters is ignored. However, hybrid systems suffer the same limitations of 
large finite element models, which make parametric studies unaffordable. In this context, 
metamodeling is an attractive solution strategy for casting and solving hybrid models into a 
probabilistic space with a reduced computational/experimental effort. The basic idea is 
perform a reduced number of hybrid simulations by sampling system parameters in the 
corresponding probability space and calculate a probabilistic metamodel based on measured 
responses. Along this line, Multi-Fidelity Modelling (MFM) based on Hierarchical Kriging 
(HK) metamodeling is proposed to fuse pure numerical and hybrid simulation outputs to 
optimize the balance between experimental and computational efforts [1]. Numerical 
examples are presented and discussed. 
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