
Fig. 6. Top-left: topological skeleton of a vector field on a cerebral aneurysm given
by a blood flow simulation; top-right: zoom in of an area exhibiting recurrent flow
behavior indicated by attracting periodic orbits (red) and repelling periodic orbits
(blue); bottom-left: simplified topological skeleton with 1 saddle, 2 sinks and 1 source;
bottom-right: simplified topological skeleton with 2 sinks and 1 repelling orbit

Example 3 This real world example depicts the surface velocity field of a
simulation of blood flow through a cerebral aneurysm done by the Biofluid Me-
chanics Lab of the Charité - Universitätsmedizin Berlin. The simplicial graph
of the triangulation consists of 60, 000 nodes. The computation time for the
construction, simplification and topology extraction is 29 minutes on a 3 GHz
CPU with our current implementation. Almost all time is spent in the maximum
weighted bipartite matching code that solves (4).

The critical points in this vector field are stagnation points and thus of inter-
est for the flow analysis. While standard vector field topology is able to reliably
extract these critical points too, our algorithm delivers a hierarchy of topological
skeletons which captures the dominant nature of the flow (see Figure 6 bottom-
left). The blood enters the aneurysm at the bottom, and leaves it horizontally.
This behavior is found by our algorithm and the global separation on the surface
is extracted. This reduced flow structure may serve as a basis when comparing
different cerebral aneurysms.


