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ABSTRACT 

Around 95% of all steel products are rolled at least once in the production process. Therefore,                

even small optimizations of the already highly optimized rolling process are promising. Today, for              
further ​optimization mostly local effects like the shear have to improve. As a result, ​it is necessary                 
to ​either ​use ​exhaustive and complex model​s ​(such as finite element simulations) ​that require              

large scale computational effort​, ​or apply ​fast ​heuristic ​models​, which ​provide results within             

seconds at the price of ​s​ignificantly reduced accuracy​.  

For ​this ​reason, ​the use of ​non-intrusive ​model order reduction ​(MOR) methods [1,2] ​for metal                
forming has recently generated considerable interest; ROMS provide the possibility to construct             

low ​dimensional yet ​high-fidelity ​approximate models, thus providing highly accurate predictions           

at low computational cost.  

In this work we propose a novel method that ​uses an initial Full Order Model (FOM) that is                  
simulated on Abaqus to obtain the displacement field, ​from which the so-called snapshot matrix is               
then constructed​. Afterwards, a Proper Orthogonal Decomposition (POD) is implemented to           

obtain a Reduced Order ​Model ​(ROM) based on the truncation of the less representative modes,               
resulting in much lower dimensions​. The reconstruction of the reduced solution for an untrained              
parameter is obtained by the Gaussian Process Regression [3]. Finally, to overcome the curse of               

dimensionality of Gaussian Process Regression-POD, we adopt an offline sampling strategy based            

on bayesian optimization. 
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