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Abstract 
 
In practice, design and manufacturing of structures and materials are usually conducted based on vast 
simulations or a deep understanding of their physics, but these become difficult if the structures and materials 
are nonlinear and complex. New approaches are therefore needed for industries to conduct efficient and 
accurate design and manufacturing of complex structures and materials, and the data driven approaches will 
be a paradigmatic solution to this issue. In this talk, I’ll introduce a novel data driven design approach, which 
include (1) the identification of a type of data driven model, known as the NARX-M-for-D (Nonlinear Auto-
Regressive with eXogenous inputs Model with design parameters for Design), of the system, and (2) the 
optimal design of system dynamics in the frequency domain based on the AOFRF (Associated Output 
Frequency Response Function) representation of the NARX-M-for-D identified in (1). A case study on the design 
of the Auxetic foam based isolation system will be discussed to demonstrate the application of the proposed 
method and its potential to be applied to solve a wide range of engineering system design issues. 
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