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Neural Network guided Finite-Element Model Creation from
Medical Image Data

Erstellung von Finite-Element Modellen aus medizinischen
Bilddaten mit Hilfe Neuronaler Netze

The need for computational expertise in the medical sector is increasing. Especially, in the field of orthopedics a
lot of surgeries are planned purely based on geometrical and empirical assessment. Phenomenological models can
be used to gain information with respect to the mechanical behavior. The generation of accurate Finite Element
models from medical image data is important to enable patient specific simulations. This procedure has been
of interest in recent research and first promising results have been published. The application of Convolutional
Neural Networks proved itself beneficial, in particular for the bone segmentation.

The aim of this work is to fully automatize the generation of finite element models from medical image data. In
the scope of this work, FE models of the femur bone from CT data are the main focus. An own framework shall
be implemented, taking latest findings of the research into account.
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Prerequisites:

e Fundamental knowledge about the Finite Element Method

e Basic knowledge and interest in programming

e Basic knowledge about Computer Vision & Convolutional Neuronal Networks (favorable)
e Basic knowledge of the julia programming language (favorable)

e Basic knowledge of commercial FE software (e.g. Abaqus, ANSYS) (favorable)
Workload:

1. Preparing a milestone plan for a regular discussion of progress with the supervisor. The milestone plan
needs to be handed in one week after receiving the task description. In case of circumstances, the milestone
plan needs to be updated as agreed upon the supervisor.

Literature review on model generation from CT data, Computer Vision, Convolutional Neural Networks
State-of-the-Art review of existing methods

Evaluation / comparison / discussion of the different methods / algorithms

Implementation of own framework in julia

Validation of implemented methods

Documenting all steps and results regarding established scientific standards.

Self-evaluation of the student’s own work using the attached evaluation matrix.
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Presenting (15 to 20 minutes) the thesis within a colloquium.

In addition to an abstract in English and in German, five content describing key words have to be stated. The
written report is to be submitted in one printed version. Additionally, all data are to be attached digitally.





