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Summary: Intracranial aneurysms are balloon-type dilatations of the diseased brain arteries. 
It is believed that the hemodynamics play a paramount role in the development of this disease, 
including the growing process as well as the aneurysm rupture.
Patient-specific computational fluid dynamics (CFD) is a well-established tool to investigate the time-
dependent three-dimensional (1D+3D) blood flows, but also Phase-Contrast Magnetic Resonance 
Imaging (PC-MRI) measurements produce 4D flow velocity vectors.
The simple and meaningful representation of such information is challenging. Standard visualization 
techniques – such as velocity vectors, 2D contour plots, iso-surfaces or streamlines – can be used 
to depict a given time snapshot or the temporal mean information. Furthermore, animation can be 
used to portray the temporal changes. However, the perception of the entire information is not easy. 
This is particularly true for non-experts in flow visualization, e.g., for physicians.
Proper orthogonal decomposition (POD) is a mathematical tool to analyze complex spatial-temporal 
information. It can be efficiently used to separate the main primary flow from underlying secondary 
and tertiary flow structures. This POD technique is applied in the present work for 4D blood flows in 
an intracranial aneurysm obtained by PC-MRI measurements and CFD simulations.
Innovative techniques that can be used to represent and combine the primary and the secondary 
flow will be presented at the conference. This leads to a faster and easier perception for non-experts 
in flow visualization and reduces the need for unsteady flow animations.
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