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1 Motivation other, that means, the computation of the histograms can be
random. The two consecutive operations in the two euclidian
Nowadays, two types of maps, the so-callétematic Map  dimensionsc andy realize a grid placed on a familiar land-
and Choropleth Map are used in Cartography and GIS- covering map. The number of histogram bins can be given
Systems.Thematic Mapsare used to emphasize the spatial by the user. For a practicable visualization we suggest 256
distribution of one or more geographic attributes. Popular histogram bins for both histograms.
thematic maps are the Choropleth Maps (Greek: choro = Each of the histogram bins covers an area on the under-
area, pleth = value), in which enumeration or data collec- |ying familiar land-covering map. To determine this area,
tion units are shaded to represent different magnitudes of athe HistoScalemethod computes the upper and the lower
variable. Besides, the statistical values are often encoded agoint of intersection with the underlying map. The mini-
colored regions on these maps. On both types of maps, highmal bounding box containing the points of intersection and
values are often concentrated in densely populated areas, anghe preceding bin approximate the covered area for each his-
low statistical values are spread out over sparsely populatediogram bin. The next step is to rescale the minimal bounding
areas. These maps, therefore, tend to highlight patterns inbox of each histogram bin and, at the same time, the associ-
Iarge areas, which may, however, be of low importance. A ated map regions in such a way, that élistoScalamethod
cartogram can then be seen as a generalization of a familiafulfills the cartogram condition. That is, the covered map
land-covering choropleth map. According to this interpreta- area is equal to the number of geographically located data
tion, an arbitrary parameter vector gives the intended sizesjtems in the map region. The area covered by the minimal
of the cartogram’s regions, that is, a familiar land-covering bounding box is determined by the width (equal for all his-
choropleth map is simply a cartogram whose regions sizestogram bins) and the heightygs of the minimal bounding
proportional to the land area. In addition to the classical ap- box (this one being different for each histogram bin). There-
plications mentioned above, a key motivation for cartograms fore, we compute new widths for each of the minimal bound-
as a general information visualization technique is to have aing boxes while, at the same time, the heights of the minimal
method for trading off shape and area adjustments. Pseudohounding boxes remain unmodified. The new lengths of the

Cartograms provide an efficient and convenient approxima- minimal bounding boxes can be determined using the fol-
tion of cartograms, since a complete computation of car- Jowing formula:

tograms is expensive. In this poster, we propose an efficient
method calleHistoScaleo compute Pseudo-Cartograms.
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The basic idea of thelistoScalemethod is to distort the map
regions along the two euclidian dimensioxnandy. The
distortion depends on two parameters, the number of data
items which are geographically located in this map area, and
the area covered by this map region on the underlying fa- whereA},gg is the area of a minimal bounding bd4BB of
miliar land-covering map. The distortion operations can be each histogram birhb = {hby,--- ,hby} the end points of
efficiently performed by computing a histogram with a given all histogram bins, antp, up the lower and upper points of
number of bins in two euclidian dimensiorsandy to de- intersection. To compute the new boundaries in an efficient
termine the distribution of the geo-spatial data items in these way, our HistoScalealgorithm only needs to compute the
dimensions. The two histograms are independent from eachnew end points of each histogram bin. The original and new
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Figure 1: Time Comparison - we have assumed a 120MHz
Intel CPU to compute the US-State Cartograms

end points of each histogram bin are stored in an array in
ascending order.

After rescaling certain map regions odistoScalealgo-
rithm computes the new coordinates of the map polygon
mesh. The basic idea is to determine for each polygon node
the original histogram bin in which this polygon node is ge-
ographically located. The search for this bin can be done in
logarithmic time using binary search.

3 Application and Evaluation

The resulting output maps are referred to as pseudo-
cartograms, since they are only approximations to the true
cartogram solution. On the other hand our approach gen-
erates interesting maps and good solutions in least square
sense. The computation of pseudo-histograms usinglisdr
toScalealgorithm can be done in real-time (see figure 1).
Due to the run time behavioHistoScalecan be used as a
preprocessing step for other cartogram algorithms. Figure
1 shows, that the computation time of t@artoDraw algo-
rithm can be reduced without losing any quality. Figure 2
shows several interesting applications using distoScale
algorithm. The world population pseudo-cartogram shows
clearly, that China and India are the most populated world
regions. This fact has for example an important influence on
the evolution of epidemics such as SARS, as unknown epi-
demics in such areas can be dangerous for the whole world
population. The USA Pseudo-Cartogram clearly shows the
two most populated areas, which are, New York City and Los
Angles County.
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(b) World SARS Pseudo-Cartogram (gray in-
dicates countries with SARS cases)

(c) The area of the states in the cartogram corre-
sponds to population and the color corresponds
to the percentage of the votes. A bipolar col-
ormap is used to show which candidate won the
state.
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(d) NY-State Pseudo-Cartogram with texture
mapping

Figure 2: Application examples
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