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Uncertainty Quantfication for Medical Engineering
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Uncertainty Quantification (UQ) FEM blood pump simulation by using Galerkin projection method ( intrusive)

Navier-Stokes equation with uncertain parameters
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Furture works

- High Performance Computing (HPC)

- Rotating effects need to be coupled for instationary state
- Sliding meshes model

- Improvement of stochastic solvers

- Scability studies

numerical result with Multiple Reference Frame(MRF) mehtod - Analysing with experimental results

Quantifying medical data by using Collocation sampling method (no-intrusive)

Clinical cooperation workflow Collocation method
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- Uncertainty modeling and simulation

* head posture variation
* neck posture variation

Tumor metastasis data studies

- kV - control images from CT-on-rails
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- 19 head neck patient data
- 20-30 fraction images

- 24 anatomical landmarks (shoulders,
skull, backbones ...) | | ) | e
Volume rendering, single patient, multiple preliminary result: solid color : Monte-Carlo

- Manually propagated to all planning CTs fraction CT images with landmarks method. gridlines : collocation method
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