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Abstract 

At present, aerospace computation has gone beyond the computational fluid dynamics 
(CFD) and computational structural mechanics (CSM). One prominent example is the 
application of constrained optimization techniques to meet the desired design 
objective in aircraft design process, such as minimum drag, fuel burn, or structural 
weight. Using intensive computation for simulation and optimization allows 
researchers and practitioners to model and examine phenomena that are too complex, 
costly, and hazardous for experimentation, and thus address problems previously 
deemed intractable. Computational science also makes it possible to analyze the 
interdependency of processes across disciplinary boundaries. In this regard, 
multidisciplinary design and optimization (MDO) aims to assist the design analyses and 
optimizations of any complex systems while accounting for the interdisciplinary 
coupling within the system. MDO is therefore deemed suitable for the analysis and 
design processes of a system as complex as aircraft. 

The complexity of an aircraft system makes its analysis and optimization procedures 
computationally expensive. Often, their performance is evaluated at just one nominal 
flight condition, while in reality we know that an aircraft must be able to operate 
efficiently at different flight conditions. In fact, a single-point analysis and optimization 
has the risk of performance degradation at other conditions. Addressing this problem 



is critical and has been one of my research focuses. I believe that incorporating actual 
data into the analysis and optimization could help make the processes more realistic, 
such that the results would reflect how aircraft actually operate in real-world 
applications. This could be done, for instance, by employing machine learning 
techniques. Surrogate modeling techniques, which can approximate complex physics 
models with simpler mathematical expressions, would be useful in reducing the 
computational cost and time. In this talk I am going to briefly discuss about some of 
the examples. 
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