26

Figure 13 —Maps showing areas with different cell phone call density in the metropolitan region of Milan. Data between 4 and 8 pm.

9 Conclusions and future work

This paper started from the observation that despite a booming mobile communications market, data from cell
phones have scarcely been used in urban analysis. Thus, the aims of the paper are twofold. First, it is meant as
a review of the growing field of Location Based Services (LBS) for the urban planning community. It provides
some definitions, suggests a preliminary taxonomy, summarizes the state of the art in location determination

techniques, and discusses some implications related to privacy. Second, after having recognized a lack of
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research in the application of LBS to urban studies, the paper presents the first results obtained from the

Mobile Landscapes project for a case study based in the metropolitan area of Milan, Italy.

Results seem to open a new promising line of urban research. Making sense of the unlimited flow of data from
the cell phone infrastructure in the urban context is still unexplored territory. Through the analysis of data
coming from base stations, urban planners can gain the ability to monitor rapidly changing urban dynamics,
which are difficult to capture by traditional surveys. With the massive spread of hand held devices in the past
years, the cell phone infrastructure could provide an unlimited source of information about the city in ever-
finer detail. The challenge for urban researchers is to learn how to exploit this information to gain a better

understanding of the city.

The technique and analysis presented here only deals with cell phone activity, and some interpretation and
validation effort still needs to be done. Grounding and calibrating preliminary data with more conventional
urban information will be a necessary next step. Also, the research has so far been limited to readily available
data, gathered by network companies. The most promising next step will come from ad-hoc experiments run in
partnership with the cell phone operator. We are currently working on the tracing of urban movements based on
the paging of handsets. This is done in aggregated form, in order not to undermine individual privacy, with a

resolution of a few hundred meters.

We are also planning to develop the system to work in real time (i.e. mapping stream data, while they are
collected). Then it would be possible to adjust the timing of data, which at the moment has been set to a few
minutes, according to the movements: instead of adopting a regular pace of 5 to 10 minutes, tighter paging
intervals could be applied to fast moving agents and vice versa with slow moving ones. This type of analysis
could provide for the first time a full and real-time monitoring of urban traffic and beyond. It could highlight
how urban systems react and self-organize in response to local disturbances and external actions: a disaster, a
concert or a soccer match, a street closing for road-work, the opening of a new building with a certain urban
function, the expansion of the wireless network, a new public transport line, and many others. Moreover, the
provision of real time services can play a significant role for public safety in case of emergencies. As location
data will become increasingly available in the coming years, the question will arise on who owns them and can
gain access to them. The exploratory research described in this article was made possible through the
partnership with a cell phone operator. But it is envisaged that future regulations will make data more publicly

available to the scholarly community and beyond.
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As a broader research effort, the Mobile Landscapes project seems to be of topical relevance. The pervasive
deployment of new technology is transforming urban patterns, making them more complex and fluid. Greater
mobility and freedom are changing the way of living and using public and private spaces. As stated by Batty
(2003): “Urban spatial structure represents a complex nexus of centralising and decentralising forces at different
scales with respect to different groups of people acting at different times in different places. The city has become
more complicated thanks to these new innovations, rather than less, and our abilities to make sense of these
changes in theoretical and scientific terms have not kept up”. The Mobile Landscapes project shows how to take
advantage of the very tools that have complicated urban life and turn them around in order to understand it
better. It offers an opportunity to understand the mutating complexity of the contemporary city. Its focus on
temporal, rather than spatial patterns, suggests a possible new paradigm for urban analysis: "Dynamics of course
represent the key to all of this. As architects and planners and urban theorists, we delight in approaching the city
in terms of its morphology but morphology is not enough. It must be unpacked and the only way to unpack it is

through dynamics” (Batty, 2000).
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