The 8th European Congress on Computational Methods in Applied Sciences and Engineering
ECCOMAS Congress 2022
5 —9 June 2022, Oslo, Norway

A PROBABILISTIC INCOMPRESSIBLE HYPERELASTIC MATERIAL
CONSTITUTIVE MODEL FOR HUMAN BRAIN TISSUE

M. Zeraatpisheh' and L. Beex’

! milad.zeraatpisheh@uni.lu and https://rainbow.ku.dk/projects/esr13/
? lars.beex@uni.lu and https://wwwen.uni.lu/research/fstm/doe/members/lars beex

Key Words: Bayesian inference, Hyperelastic, Parameter identification, Soft tissues, Model
discrepancy.

In this work, we have presented an incompressible hyperelastic constitutive model for the
human brain tissue. The Bayesian theorem is utilized to identify the parameters of the
hyperelastic model. As a result of using Bayesian inversion, a probabilistic model for brain
tissue is created. The model is calibrated with the reported test data from different regions of
the brain. The parameters of the model are determined by utilizing the uniaxial test. Model
parameters are obtained in an iterative procedure in conjunction with a surrogate model
(substituting finite elements (FE) modeling of the tissue). As Numerical simulation of Brain
tissue might be expensive, an artificial neural network surrogate model is used to reduce the
computational cost. The applicability of using Neural networks in substituting Finite element
modeling in this case has been investigated. Also, the result of our probabilistic model has been
compared with the previous deterministic models.



