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Data-driven identification-free approach for nonlinear structural 
dynamics. 

 
Abstract: In the field of structural dynamics, accurately identifying and simulating nonlinear 
structures represents a significant challenge due to the inherent complexity of the phenomena 
involved. The traditional model-based approach, whether physics-oriented or data-driven, is 
inherently susceptible to epistemic uncertainties associated with the modeling and identification 
process. In this talk, I'll present an alternative data-driven identification-free approach, inspired by 
the recently proposed data-driven computational mechanics (DDCM) paradigm. Unlike traditional 
model-based approaches that require explicit models of restoring forces for numerical integration, 
the proposed approach enables the simulation of nonlinear dynamical systems directly from 
measured restoring force datasets by formulating it as a double distance minimization between the 
dataset and discrete dynamic equilibrium constraints. The talk will present the theoretical 
formulation of the proposed solver. Numerical and experimental applications will be discussed, 
including studies involving a Duffing oscillator and a Hybrid Nonlinear Energy Sink (HNES), 
highlighting the accuracy and robustness of the methodology for complex nonlinear systems. 
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