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Abstract: This work presents an approach for designing mechanical and aerospace systems in an optimal manner.  Engineering systems design requires an understanding of, and ability to model, the underlying physics and behaviour. Physics-based modelling is a fundamental necessity for accurate design of systems.  Full physical modelling can be extremely time consuming in both the construction of these physical models as well as the computational solution time associated with the model. Consequently, traditional design techniques have resorted to utilization of lower order, reduced physical interaction, and surrogate-based modelling techniques. These techniques allow for a computationally efficient design in most cases, but result in suboptimal, inaccurate, and/or unreliable designs even through the employment of optimization methodologies. 

Multi-fidelity design is a methodology developed to mitigate inadequacies and/or obstacles associated with these traditional design techniques. Achieving a desired level of accuracy while maintaining a low computational cost may very well be the greatest obstacle combating computational design. However, other hindrances such as determining the appropriate physics (i.e. aerodynamic, thermal, structural, acoustic, etc.), level of physics (i.e. Potential Flow, Euler, Navier Stokes, etc.), and mesh refinement to utilize in any given computational model exist. This work focuses on leveraging higher fidelity information to correct lower fidelity models. Ultimately, this takes advantage of the speed associated with the lower fidelity/reduced models without compromising accuracy. Utilizing a combination of surrogate modelling, Bayesian statistics, and adaptive trust region techniques allows the design optimization. 
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