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the Peano-Hilbert and Morton curve does not allow arbitrary widths since the width is determined

by the order of the Peano-Hilbert and Morton curves. For curves with order two, the resulting width

is 22 = 4, for curves with order three the resulting width is 23 = 8, and for curves with order four

the resulting width is 24 = 16 (c.f. Figure 3). The Snake, Peano-Hilbert, and Morton variants of the

Spiral- and 2D-techniques can be seen as generalization of the previously defined query-dependent

pixel-oriented visualization techniques. The original Spiral- and 2D-techniques now become the

special case of a Snake, Peano-Hilbert, and Morton curve of order one.

In the following, we show the advantage of improving the local clustering of query-dependent

visualization techniques by screen-filling curves. In Figure 1, we provide an example visualization

showing the effect of using the Snake variant of the Spiral-technique. The data set used consists of

about 24,000 test data items with eight dimensions. Most of the data set (20,000 data items) is

randomly generated in the range [-100, 100]. The remaining 4000 data items split up into two

clusters which are only defined on the first five dimensions and are inserted at specific locations

of the eight-dimensional space. The query used is [-20, 20] for each of the dimensions. Figure 1a

shows the visualization generated by the Spiral technique and Figure 1b shows the visualization

generated by the Snake-Spiral technique with a width of six pixels. In Figure 1a, almost no

clustering is visible, while in Figure 1b, the clustering becomes quite obvious by the similar

structure in the first five dimensions. The example clearly shows the advantage of the Snake-Spiral

over the original Spiral technique. Figure 5 shows the visualizations resulting from different snake

widths (snake width = 2, 4, 16).

Experiments with the Peano-Hilbert and the Morton variants of the Spiral- and the 2D-

techniques show a similar performance compared to the Snake variant (cf. Figure 6). For larger

widths, however, we the Peano-Hilbert and Morton variants to perform better since their local

clustering is better. A disadvantage of the Peano-Hilbert and Morton variants is that the possible

spiral widths are limited to 2i depending on the order i of the local Peano-Hilbert and Morton

arrangement.

Figure 3: Peano-Hilbert and Morton Arrangement of Order Three
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