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In urban areas, where obstacles are large and abundant, computational fluid dynamics (CFD) would be the best choice for simulating and analyzing complex
scenarios for safe wind aware navigation of Small Unmanned Systems. However, owing to the large computation time required for CFD simulation, it is
unfeasible for real-time predictions or close to real-time predictions for creating pilot awareness especially for avoiding gusts. In this study, we present a
preliminary work on using a data-driven non-linear surrogate model based on deep learning to efficiently generate realistic wind data for urban environments.
Using high-fidelity CFD data from Large Eddy Simulations (LES) and Convolutional Auto-Encoders (CAE) for non-linear surrogate modeling, we attempt to
generate realistic wind data for urban environment. The non-linear surrogate model is used to extract underlying non-linear modes from the high-resolution
data snapshots and LSTM network is trained on these specific modes. Modal predictions for future time-steps are then obtained using this trained LSTM
network similar to time-series prediction, without the need of computationally expensive CFD simulations. These modes could then be decoded back into the
physical space to obtain the relevant wind field data predictions. Since no prior information about the underlying governing equations are utilized for the
predictions, the method is a completely non-intrusive in approach and could be easily extended for other applications with minimal changes.  

*This material is based upon work supported by NSF Grant No. 1925147. Any opinions, findings, and conclusions or recommendations expressed in this
material are those of the author(s) and do not necessarily reflect the views of the National Science Foundation. Computing resources from HPCC at
Oklahoma State University supported in part through the NSF grant OAC-1531128, Cheyenne (doi:10.5065/D6RX99HX) at NCAR's CISL, XSEDE  by NSF
grant ACI-1548562 was used.
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