4.1 Cellphone traffic intensity

The Erlang map shows the most recent distribution of cellphone traffic intensity in Graz. It is
animated in such a way to play through a three-minute visualization of the last 24 hours. The
data shows total Erlang values of each A1/Mobilkom Austria cell antenna, interpolated using
the color-field intensity map shown in the lower right corner of the image. Light and pink
colors stand for higher intensity, and green and black for lower or zero intensity respectively.
A street and river map of Graz is overlaid on top of the interpolated graph in order to provide
location references for exhibition visitors.

4.2 Traffic migration

Similar to the Erlang maps, data is received at hourly installments and then animated in an
accelerated way over 15-minute cycles. For each handover, a dynamic orange line is drawn
using Flash between its origin and destination. If several handovers happen between the same
pair of cells, several lines are drawn over the same trajectory. Already drawn lines slowly fade
away in order to make new ones more visible. The animation renders all the phone-calls of a
randomly chosen cell in a sequence and then jumps to another cell. This is why star-like
shapes appear on the map - a star representing the total incoming and outgoing calls of a given
cell. If the origin and destination of a handover lie outside the visible area of the map, then the
call is still mapped as a thoroughfare orange line. At the end of a 15 minute cycle, the total
activity graph of the last hour becomes visible.

4.3 Traces of registered users

This map allows individual A1/Mobilkom Austria clients who have registered to have their
cellphone tracked on the map. The registration process happens by sending an SMS to an
activation number. From that moment onwards, the selected nickname of the user appears on
the map and her/his position is followed at five-minute intervals. A user can also stop being
tracked anytime, by sending a “stop” message to the same number; alternatively, he/she will
be automatically withdrawn after 24 hours. Traces are visualized as orange lines on the map,
showing movements during the past 24 hours. In order to be able to differentiate between
different paths on a complex background generated by multiple user, the following procedure
was implemented: one after the other, paths are highlighted in red and scanned by a white ball
which replays the past 24 hours, while the nickname of the corresponding user is shown on
the lower left corner of the screen.

Figure 3: From left to right: visualization of cellphone traffic intensity on 10 October 2005 at
8 pm, visualization of traffic migration (handovers) at the same time; traces of registered
users at the same time. During the exhibition period these maps can be seen in real time at the
URL: http.//senseable.mit.edu/grazrealtime



4.4 Discussion

The maps produced in partnership between Al/Mobilkom Austria and the SENSEable City
Laboratory proved to be successful in visualizing the city of Graz in almost real time. This
proof of concept seemed quite important, as no similar precedents based on cellphone
mapping are found in the scientific literature.

The work also managed to capture wide interest at the exhibition in the Kunsthaus Graz as
well as on-line and in the press (some of the published articles and discussion can be found at
the URL: http://senseable.mit.edu). Visitors in Graz seemed highly interested in seeing their
home-town represented in a new, intangible way and were keen on testing the tracking system
to follow their own or their friends’ traces. Many reviews on the project also confirmed both
the lack and necessity of such cartography to add to our urban knowledge.

The public appearance of the project also brought up many discussions about privacy
concerns. Even if they were not so extreme as the ‘Geoslavery’ fears voiced by Dobson
(2003), before the official opening of the exhibition ‘big brotherish’ comments appeared
amongst participants and in the media. However, as privacy procedures were thoroughly
respected at every step of the project and individual tracking could only happen on a
voluntary basis, none of these points became detrimental. Conversely, they contributed in a
certain sense to one of the aims of the project: presenting this new type of sensitive
information in order to prompt a discussion on how it should be used.

Practical application for the analysis of the data will be discussed once the exhibition is over.
In a previous paper (Ratti et al., 2005), we have shown that even simple cellphone traffic
analysis can contribute exceptionally to urban analyses. More generally, there seems to be a
large gamut of interests, ranging from the enrichment of people’s understanding about urban
communications to the unprecedented collection of real-time data about cities (see William
Mitchell’s (2005) review of the Mobile Landscape Graz project, ‘The Real Time City’).
Finally, it is worth mentioning some limitations of our process. First, as mentioned above, the
accuracy of phone call and user locations are estimated using the latitude and longitude
coordinates of cells. This means that the larger the diameter of the cell, the less accurately we
can determine the user’s exact position. Furthermore, users that are roughly equidistant
between two cell antennae may have their signals picked up by either of them, sometimes
even bouncing between cells. The bouncing phenomenon can be observed on our traces map:
sometimes static users appear to move back and forth repeatedly between neighboring
antennae.

Finally, the Flash software lacks ArcGIS’s precision to convert geographical coordinates to
pixel-based screen coordinates. Although we kept data in ArcGIS for as much of the
procedure as possible, the final representation in Flash introduces some distortion in the
mapping. This was acceptable in the context of the exhibition, but might require a different
treatment in future quantitative analyses.

A last note on the notion of ‘real time’: while data were collected instantly by the network
operator, their transfer to the SENSEable City Lab server was aggregated at 5-minute to 1-
hour intervals. This was done to optimize bandwith and processing power, though the same
system that was set up could theoretically withstand second-long (or less) frequencies.

5 Conclusions

This paper reports on the Mobile Landscape Graz project, developed by the MIT SENSEable
City Laboratory in collaboration with A1/Mobilkom Austria as part of the M-City exhibition
(Graz Kunsthaus, 1 October 2005 — 8 January 2006, curator Marco De Michelis). The
different types of data (section 2), the procedure set up to transfer them in real time (section 3)
and the resulting maps (section 4) are described above and commented. While a larger
interpretative effort is planned after the completion of the exhibition, preliminary results



suggest that the mapping of cellphone data could open unprecedented perspectives in urban
cartography and lead to a new urban paradigm: that of the real time city.
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