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The deterministic hp adaptive finite element method delivers exponential convergence of the 

numerical accuracy with respect to the mesh size. The method employs a non-regular 

hierarchically adapted computational grid constructed from hexahedral finite elements. Our 

grids fulfill the 1-irregularity rule, which ensures that each finite element is broken only once 

without breaking neighboring elements. Additionally, the method employs polynomials of 

different order on finite element edges, polynomials of different orders in both directions on 

finite element faces, and polynomials of different orders in x, y, and z directions in finite 

element interiors. Therefore, the procedure of selecting optimal hp refinement has to take into 

account the hierarchical structure of elements and relations between selected polynomial 

orders of approximation on finite element edges, faces, and interiors. 

  

This talk presents the Deep-Neural-Networks train to select optimal refinements on finite 

element edges, faces, and interiors. We show that replacing the deterministic kernel of the 

self-adaptive hp finite element method code selecting the optimal refinements by the Deep 

Neural Network preserves the exponential convergence rate. We test our code on the three-

dimensional Fichera model problem [1], with different boundary conditions. This work 

extends the two-dimensional DNN-driven hp-FEM described in [2]. 
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