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Abstract: The persisting unsolved problems in modelling and model reduction of 
complex systems have motivated us to start looking into the very nature of the 
underpinning topology and the way how the intrinsic (nonlinear) sparsity structure can 
be preserved in the model reduction step. The starting point consists of doing data-
based modelling using specific tools to reveal the topology of the complex system 
leading to the best understanding of the systems and their interconnections in the 
network. Furthermore, the specific nonlinearities may come out and prove to be 
significant for later analysis, simulation and control design. Since the models are 
complex, nonlinear and huge, model reduction is performed such that the topology is 
weakly altered and, at the same time, desired (physical) properties are preserved most 
accurately. Simulations are performed as well to compare the results of the model 
reduction with the models extracted from data. All is done with the scope of getting the 
models ready for reliable control strategies. To illustrate the proposed achievements 
the wave PDE case is studied. 
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