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6 Results

In this section we will present results of the above described scale-space track-
ing approach applied both to a generated test dataset as well as to a real flow
dataset.

Our first dataset is an artificial test dataset. It was created by resampling
a random generated 103 vector field to a 503 grid using tricubic filtering. In
this dataset 16 first-order critical points (3 saddles, 3 focus saddles and 10
foci) have been detected. The original 16 critical points in combination with
streamlines seeded in their vicinity are shown in Fig. 1a. The same dataset
after adding some noise is shown in Fig. 1b. In this case, normal-distributed
noise was added to 20% of the vector components of the field, which leads to
a rather high signal-to-noise ratio of approximately 11dB for this dataset.

The number of critical points that can be detected now is 1307 and the
topology is much too complex to be of any practical use. Applying the pro-
posed scale-space tracking scheme, enables us to distinguish between critical
points that have been solely introduced due to noise and critical points that
represent the dominating flow behavior.

For this test, the points were traced using the scheme derived in Sec. 5.2
over the scales from τ = 0 to τ = 1.5. The computation took approximately
70 second on a machine equipped with an AMD Opteron 2.0GHz processor
and 8GB of main memory. 8.5 seconds were spent for computing the scale-
space representation and 61 second for the actual streamline integration. The
numbers for the feature flow field based method of Sec 5.1 are comparable and
identical results are produced for both methods. Fig. 2a shows the result of
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Fig. 1. A random generated test dataset. Critical points are color coded according
to their classification. Foci are shown in red and green hues, while saddles are colored
in blue tones. (a) Original data. (b) Data with noise added.


