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ABSTRACT

The present study aims to develop a k-nearest neighbors (k-NN) based active learning methodology for the
surrogate modeling of composite materials using sparse Gaussian process regression (SGPR) [1].

The proposed technique is a pool-based [2] methodology aiming to identify the most informative points
from the pool dataset using a score estimation that consists of the bias plus the variance at each point. The
points selected as the most informative are the ones with the highest score. The variance at each point is
calculated by the SGPR surrogate model, while the bias is calculated as the weighted sum of the actual
responses of the k-NN points from the initial training dataset. The weights are defined as a function of the
normalized inverse distance of each pool point to its corresponding k-NN points.

The major goal of this study is to develop a robust and scalable active learning and surrogate modeling
technique for the simulation of composite laminated materials, whose inputs and outputs are obtained from
computationally expensive and complex finite element analyses [3].

Several benchmarks and real-word numerical examples are presented and compared to well-established
active learning methods in the literature.

Acknowledgement

This research was funded by the European Union under GA No. 101091409 (D-STANDART). Views and
opinions expressed are however those of the author(s) only and do not necessarily reflect those of
the European Union. Neither the European Union nor the granting authority can be held responsible for
them.

References

[1] M. Titsias, Variational learning of inducing variables in sparse gaussian processes, In Proceedings 0f489
the International Conference on Artificial Intelligence and Statistics (2009).

[2] H. Liu, Y.-S. Ong, J. Cai, A survey of adaptive sampling for global metamodeling in support of simulation-
based complex engineering design, Structural and Multidisciplinary Optimization 57 (2018) 393-416.605.
[3] B. El Said, S. R. Hallett, Parametric failure manifolds for laminated composites, Composite Structures
253 (2020) 112798.486.


http://www.tcpdf.org

