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Fig. 2. The same test dataset as shown in Fig. 1. (a) Scale-space lifetime of the
critical points in the interval τ = 0 . . . 1.5 computed by our algorithm. Red color
indicates stable critical points, while gray colored points are very short-lived. (b)
Critical points filtered by their lifetime. Only points that persist at τmin = 1.0 are
shown.

this computation. A gray to red color-coding is applied to indicate the scale-
space lifetime of the critical points. Gray points are very short lived while
bright red points could be traced over the whole scale interval. The actual
scale-space traces of the critical points are not shown in the images, since
they do not provide much of additional information. They may only serve to
identify pairs of critical points that participate in annihilation events.

Last, in Fig. 2b the result of filtering the points according to their scale-
space lifetime is shown. Only points that have a lifetime larger than τmin = 1.0
are shown. Note that the streamlines have been integrated starting from the
remaining points in the original noisy field not in a smoothed representation.
The same holds for the classification of the critical points. Of course, it is
not possible to recover the original topology of the noise-free dataset but the
overall behavior is much more apparent.

As a second example we present the application of the scale-space tracking
to a real CFD dataset–a simulation of the flow past a circular cylinder. There
are 141 critical points that can be detected in this dataset which account for
the complex flow topology in the wake behind the cylinder. Fig. 3a shows
the critical points detected in the flow field. Only the lower half of the 1803

data set is shown in this image since there were no critical points detected
in the upper part of the dataset. For both images of Fig. 3 the same type
of color-coding as for those in Fig. 1 has been used. Computing the scale-
space lifetime of the critical points for this dataset took approximately 4:58
minutes using the same machine as for the first example. Since this dataset


