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ABSTRACT

Incorporating emerging technologies into FEM (Finite Element Method) can lead to
a leap in FEM technology. Deep learning can be applied to FEM. In this presentation, we
introduce two methods of creating finite element stiffness matrices using deep learning,
one of the artificial intelligence techniques. In the first method, we generate reference
data models from various finite element shapes and creates stiffness matrices by training
strains extracted from the reference data models using deep learning. The finite element
is called deep learned finite element (DLFE). In the second method, stiffness matrices
are created by employing the assumed modal strain for bending modes and setting local
coordinates using deep learning. The finite element developed improves the solution
accuracy through an iterative solution procedure without mesh refinement, which we call
a self-updated finite element (SUFE). The performance of the presented elements is
demonstrated by various numerical examples. Through this study, we show that deep
learning can be utilized for finite element development. In this presentation, deep learning
is employed to improve 2D quadrilateral solid finite elements. In the future, we can extend
the methods to various types of finite elements such as 3D solid, beam, and shell finite
elements.
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