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Finite Element Method (FEM) is widely used in manufacturing for design optimization, but it is impractical
to cover every possible parameter combination. This limitation has led to growing interest in Reduced Order
Model (ROM), which based on projection method. However, the projection process often becomes a major
bottleneck in ROM analysis. To address this issue, Hernandez et al. proposed the Empirical Cubature
Method (ECM), a type of hyper-reduction method. Furthermore, Farhat et al. developed an ECM approach
for domain decomposition. However, the computational cost can increase because the number of selected

elements grows with the number of domains. In this study, we propose an algorithm that efficiently reduces

the number of selected elements by applying the ECM in a hierarchical scheme. We also evaluate its impact
on computational time, accuracy, and the number of selected elements.

Key Words : Finite Element Method, Reduced Order Model, Hyper-reduction, Domain Decomposition
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