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ABSTRACT 

The aim nowadays is to depict reality as well as possible. The big challenge is to consider the 

nonlinearities. There are already countless model and approaches to consider the nonlinearities that 

occur in the real world. The more effects these material model take into account, the less efficient 

they usually become. 

Model order reduction (MOR) methods can be applied to use these models efficient. MOR 

approaches are especially worthwhile for frequently repeating similar simulations. This holds 

especially for real-world scenarios with cyclical loads, consideration of uncertainties (see [1]) or 

optimization problems. 

However, model order reduction techniques have their 

difficulties for nonlinear problems. The classical proper 

orthogonal decomposition (POD) keeps the modes constant 

for the whole simulation. In contrast to this the new adaptive 

proper orthogonal decomposition (APOD) (see [2]) is 

presented, which adaptively selects the best possible modes 

online from a pool of precalculated modes. This selection is 

based on the current displacement vector 𝑼 for each time step. 

A clever selection of snapshots is applied to create this pool of 

basis vectors with the same used snapshots. This procedure 

improves the accuracy significantly with the same number of 

used modes. 

In Figure 1 relative errors between reduced and full 

simulations are shown. The calculated example is a cube under 

compression (see [2]) with nonlinearities due to large 

deformations. All reduced calculation are based on one precalculation with a Young’s modulus of 

𝐸 = 100𝑁/𝑚𝑚2. The results of the new method is significantly more accurate. 
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Figure 1: Relative error between the reduced 

and the full system 
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