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of sensors registering climate, traffic, 
social media content, purchase transactions 
records, cell phone, GPS signals and so 
on. Big, in this case, is more than just a 
size; it is an opportunity to find insights 
in emerging types of data (Carter, Dec 
2012).  It may even help to understand the 
relationship between human behaviour and 
physical sciences (Carter, Dec 2012). But 
it should be clear that Big Data cannot be 
a replacement for the way things being done 
today, but could be an anticipated exten-
sion (Eaton et al., 2012). There is a vig-
orous discussion in the world about whether 
this data could actually have a real value, 
or bring even more noise into the concept 
of data overall. Nevertheless, Big Data has 
gained considerable support from such do-
mains as business, marketing, medicine and 
urban planning. 

The main purpose of this research is an 
attempt, through the series of experiments, 
to investigate the potential of data for 
urban planning and decision-making, and to 
explore the use of data collected from dif-
ferent sources such as statistics, social 
media, and, ultimately, people themselves, 
in order to improve our understanding of 
the relationship between citizens and the 
city.

Taking into consideration the fact that 
the amount and diversity of city elements 
is enormous, it was decided to focus on a 
particular aspect of a city and to explore 
the diverse nature of urban data with one 
particular case. The case of Moscow Met-
ro was chosen for several reasons. First 
of all, metro is a representation of city 
infrastructure and its citizens at the same 
time. As marketeers claim, up to 80% of 
citizens, representing practically all so-
cial classes, use Metro on a regular basis 
( Mosmetro, May 2013). Secondly, the area 
of urban transportation, which is undergo-
ing substantial transformations nowadays, 
gives the space for experiments with new 
technologies and methods of working with 
data. In the course of research different 
types of urban data related to Metro were 
analyzed, a tool for data collection was 
developed and results of this analysis and 
data collection were interpreted in order 
to deduce possible potentials of data.

There is an emerging comprehension of a 
city as a self-organised adaptive system 
based on interactions of various propo-
nents, informational feedback loops, pat-
tern recognitions and indirect control  
(Priya and Cresswell, 2008). As Johnson 
says: ‘the city is a pattern in time’ 
(Johnson, 2013). City networks leave trac-
es. Nowadays, our world is becoming more 
and more digitized. Therefore, along with 
physical ones, city networks also produce 
digital traces. Digital traces of any ac-
tion made using connected device are some-
how recorded and stored. The more actions 
done, the more traces left. Millions of 
people leave physical and online traces 
which later on can be collected, organized 
and analyzed. There is an assumption that 
these traces could help us to reveal some 
hidden patterns or to understand deeper 
human behaviour (Batty et al., 2012).  As 
Deleuze mentioned, a city modifies its 
citizens no less than citizens modify the 
city (Batty, 2012). Such modifications and 
interactions occurring between city inhab-
itants and city elements are continuously 
evolving through time. How to understand 
and trace these interactions, however, 
still remains a challenge (Johnson, 2013). 

The emerging revolution of the ‘Big Data’ 
(Image 1) concept of tracking data generat-
ed by individuals, infrastructure and the 
nature promises to fundamentally change 
our cities in terms of bringing greater 
insights and knowledge for better deci-
sion-making (Cress and Merriman, 2011). Big 
Data is generated by a multitude of dig-
ital traces. It is collected with the use 
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Image 1. 5V’s of Big Data  

As a matter of fact, data collection was an 
integral part of our research, which gave 
us the comprehension not just about the 
metro as a subject of research, but also 
about the methodology of working with data 
in general. Nowadays, when the processes 
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Image 2.  Image of metro passengers according to the time they use metro. Generalisation of metro user

are happening much faster than ten years 
ago lack of up-to-date information could 
be an important issue. Historically, our 
ability to measure and monitor the city 
has been limited. Today, however, we are 
entering the era of quantification, when 
it becomes possible to measure practically 
every aspect of the environment. City data 
can be conceptually divided into several 
types, or layers, representing a multidi-
mensional model of urban data, developed in 
the process of research.  There are three 
interrelated rapidly growing categories of 
new data: crowd sourced, private, and ‘big’ 
data. (Goodspeed, 2011)

There are certain cons and pros of each 
data type that exist in terms of data na-
ture and time span. One of the oldest and 
most conservative, but nevertheless the 
most widely used, data type is statistics 
and macrodata. In the case of Moscow they 
have a number of issues. Generally, it 
presents only summarized information and 
sometimes different sources, even official 
ones, provide different numbers. Statistics 
and macrodata is a snapshot of the past, 
which in certain cases can be used as a 
basis for forecasting some general trends. 
Unfortunately, collected data often ends 
up within fragmented silos of bureaucracy 
as the responsible official agencies do not 
always represent the most efficient model. 
It is also obvious that such data shows 
only one sole point of view on an issue. 
Considerable limitation of other data types 

were also acknowledged, though, it is an-
ticipated that a combination of multiple 
layers of various data types in conjunction 
with different time spans could give us a 
better perspective on the context.

We distinguished four data layers for 
analysis of metro which included various 
datasets derived from different sources, 
but with a focus on what can tell us more 
about passengers and their experience, 
rather than about its technical character-
istics. We started our analysis with openly 
available statistics. The second layer was 
user-generated data from location-based mo-
bile social media. The third layer was Bio 
and Environmental data, which is an alter-
native data set, extracted using an elec-
tronic device specially developed for this 
research. The quality of data was evaluated 
according to five data qualities: veracity, 
velocity, volume, variety, value and time.

Macrodata is a summarized data set and 
usually represents average numbers/statis-
tics (Diez-Roux and Ana, 2002) (Image 2,4). 
Publicly available data was collected from 
the official site of Moscow Metro, as well 
as from the RosStat sources. There are five 
sources of publicly available data about 
the metro users: turnstile data, ticket 
sales data, emergency calls from inter-
com, incident statistics and temperature on 
stations. Collected data was scattered and 
fragmented and required extra formatting to 
satisfy the needs of research.



 

Twitter and fousquare, as two examples of 
the most popular social services, were cho-
sen for analysis. Twitter is a micro blog-
ging service, allowing its users to share 
short statuses about what is going on with, 
and around, them. Initial study of mentions 
of Moscow Metro in Twitter revealed that 
the number of tweets which can be identi-
fied as related to Moscow Metro (geotagged 
and mentioning ‘metro’) is around 5 tweets 
per hour. Moreover, 4 out of 5 were simply 
a share of user’s foursquare check-in to 
their twitter account. It demonstrated that 
use of twitter in the metro is fairly low, 
and does not provide any relevant informa-
tion.

It also worth mentioning that Twitter has a 
considerable limitation of API which allows 
it to obtain only 10% of tweets by search 
criteria, and only over the last several 
days. All other information is closed and 
only available on a paid basis.

Foursquare is a geo-based social network 
allowing a user to check-in at a place, 
stating that he is there at some particular 
moment of time. It also allows rating and 
“liking” places and leaving tips, describ-
ing their particular experience at this 
place. 

An API of foursquare gives more freedom and 
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User-Generated Data (UGD) is created and 
distributed (not necessarily directly) 
voluntarily by an individual or a group of 
people. It became especially widespread 
with the pervasion of digital communication 
and Internet. Nowadays any single person 
has the possibility to contribute to the 
global collection of data with his own de-
vice, opinion, story or just presence. The 
minimum requirements here are a source of 
electricity and computer or mobile device 
with network access (Keene). UGD is a part 
of big data concept. 

Rapid development of mobile communica-
tion technology is one of the main driv-
ing factors of the growing amount of UGD. 
Global penetration of mobile communication 
has reached 89 percent worldwide with 6.4 
billion subscriptions (Johnson, 2013), in 
Moscow these figures are much higher: 37.2 
million sim-cards in use and 199.9% of pen-
etration (AC&M, 2013). Popularity and the 
mass availability of location-based social 
services, such as Panoramio or foursquare, 
also have an important role in the process 
of bringing the spatial dimension to UGD, 
which makes possible its space-related ap-
plication, in our case in spatial planning 
and urban development.

The main sources of UGD are mobile so-
cial networks. Metro passengers use loca-
tion-based mobile services while they trav-
el. They check in at metro stations, update 
their statuses and chat with friends, thus 
contributing to global databases of us-
er-generated content.
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access to data in comparison to Twitter. 
Even though the detailed information about 
check-ins is closed, venues data is pub-
licly available. Special scraping script 
was written which collected all possible 
information about each of 184 stations 
of Moscow metro presented in foursquare, 
namely: number of users, checked in at a 
station, overall number of check-ins for 
every station, how many likes each station 
has, how many tips are left for each sta-
tion and what these tips are. In total, in 
184 stations of Moscow Metro, 350 000 users 
checked-in 1 350 000 times. Such a volume 
of data was found sufficient for the pur-
pose of the present research.
In a metro we critically have to diagnose a 
psychological pathology of seeing, says Ju-

hani Pallasmaa (Pallasmaa, 2009). As senso-
ry reality gradually developed towards un-
rivalled dominance of the sense of vision, 
we have to revise our experience in the 
metro. In such a place as the metro, where 
distances between people’s personal space 
is becoming smaller or may be invaded by 
others, haptic/bodily experience is becom-
ing dominant (Bruno, 2002, Montagu, 1986, 
Pallasmaa, 2005, Wood, 2010). However, all 
senses, including vision, are extensions 
of the sense of touch; all sensory experi-
ences are related to tactility (Pallasmaa, 
2005). Every significant experience of a 
context or an environment is multi-senso-
ry; qualities of matter, space and scale 
are measured by the eye, ear, nose, skin, 
tongue, skeleton and muscle (Montagu, 1986, 
Pallasmaa, 2005, Holl et al., 2007, Pal-
lasmaa, 2009). Use of sight, sound, smell, 
taste, and touch all provide data about our 
environment.

‘Bio data’ is a term that is used in this 
research to describe data of biological 
processes in a human body and environ-
mental parameters, and does not represent 
an original meaning as it is stated in a 
dictionary. It is an alternative source of 
data and is not available anywhere. There-
fore, a wearable tool (Krylov, 2013) for 
data collection was designed particularly 
to measure alternative types of data (Image 
3). The tool collects 6 types of data, in-
cluding 2 sensors for biological processes 
data and 4 sensors for environmental data 
in real-time, and is able to work for 24 
hours. It is anticipated that the control 
over the development of the tool and mea-
surement of data might give the quality of 
data that is expected. The device is built 
using the open-source electronics platform 
created by Teensy++, which provides open-
source software to network and control the 
devices as well as building the software. 
It is a representation of a concept ‘do-
it-yourself’ (DIY) that takes a lightweight 
approach without the help of experts in 
exploiting urban data.

There is a sensor that can measure emo-
tional state which is called Galvanic 
Skin Response sensor (GSR-sensor); used by 
Christian Nold in his Emotional Cartogra-
phy (Nold, 2004), where he has visualized 
emotional experience using technology that 
measures stress levels in conjunction with 
geo-location. GSR is a biodata that rep-
resents electrical conductivity of one’s 
skin which fluctuates based on certain 
bodily conditions. We used this sensor to 
measure emotional states of metro users in 
order to understand how people feel at dif-
ferent stations and what contextual factors 
affect their emotional level and experi-
ence. These measurements were used to plot 
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a map that highlights the point of high and 
low arousal. By sharing this data it is 
possible to construct maps that visualise 
where in a metro we, as a community, feel 
stress and excitement (Nold, 2004). The 
sensor was supplemented by another biodata 
sensor measuring body temperature and sen-
sors that monitored air temperature, humid-
ity, noise level and luminosity.

Measurement of biodata can be conceived 
through multiple sequences of human situa-
tions and encounters in transitive spaces. 
It is anticipated that biodata collected 
as big data could be a valuable asset for 
objective characteristics of the city as a 
self-organised organism whose biological 
processes are measured, recorded and visu-
alised in real time (Watts, 2013). Psychol-
ogist Robert Levine states that every city 
runs on a particular beat at a given time, 
the same as Metro (Levine, 2006). Accord-
ing to physicist Jeffrey West, the count of 
beats per unit time can be an indicator of 
the objective characteristics of the city 
(Greenwood, 2012). Measurement of multiple 
sequences of a metro user at particular 
times of the day in conjunction with re-
cording data every half of the second might 
give an objective characteristic to the 
measurement of embodied experience.

Therefore, our measurements of one female 
28-year-old of her regular late morning 
and night trips to Strelka Institute were 
complemented with visual documentation and 
voice expressions of her experiences. The 
trips were measured from home to Strelka 
Institute, thus monitoring not just data 
from in the metro, but also from outside. 
A measurement of the metro line (Sokol-
nicheskaya metro line) was conducted during 
midday and was not considered as a regular 
trip. She has visited 19 stations spending 
few minutes at each station. Results will 
be presented in the data analysis part. 

Image 5. Data collected  during 
regular trips at day and night
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Most of the collected statistics, except 
mapped hourly distribution, showed obvious 
results within expectations. Data, such as 
demographics, showed a limited ability to 
explore race, culture and social class. 
Considerable limitations in data about 
passenger traffic derive from the way it is  
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collected. Since Metro can only register 
entering passengers, it does not provide 
a complete picture of passenger traffic 
in the metro (Image 4). For instance, once 
visualized, it suggests that during morning 
rush hour stations within the central line 
are practically empty, which is, obviously, 
not representative of the reality. While 
the overall ridership can be estimated, 
more interesting characteristics, such as 
traffic on particular stations or even load 
of particular train coaches, are unachiev-
able with the use of existing methods. It 
is anticipated that such data can be ex-
tracted from CCTV cameras located at the 
stations and in the trains, however, this 
data is not openly accessible and therefore 
cannot be considered for the time being, 
which is a shame.
 
Temperature readings from stations are the 
only ‘alternative’ type of data (envi-
ronmental) that is provided officially by 
Moscow Metro. First of all, readings are 
published once a month with no explanation 
of the particular time of the day they are 
taken. Taking into consideration the orig-
inal purpose of this data, to monitor the 
compliance with health standards, espe-
cially in summer, when air temperature at 
some stations rise and can affect someone’s 
well-being, it seems senseless to publish 
it retrospectively. The only way this data 
can be valuable is to stream it in re-
al-time, so passengers could be aware of 
possible inconveniences they would experi-
ence.

The notion of real-time data brings us to 
the next data layer, which is social media 
content. Keeping in mind the incompleteness 
of user-generated data, it was compared to 
official statistics in order to appraise 
its validity, variations and biases. This 
type of data has higher levels of detail on 
topics previously difficult to study, such 
as movement patterns. It requires a certain 
level of skills, but at the same time pro-
vides access to this data. 

Data, scraped from foursquare, allowed the 
rating of metro stations by popularity and 
the comparison of this “rating” with offi-
cial numbers on ridership. Resulting trend 
lines were strong enough to prove four-
square to be an appropriate data source for 
our research.

Check-ins themselves are generally neutral, 
only demonstrating that a user has been in 
a particular “venue”. In this respect they 
are similar to quantitative statistics, 
allowing estimating number of visitors and, 
therefore, popularity of a place. By com-
paring number of unique users and overall 
number of check-ins for each station we 
estimate if users check-in more regularly 

at different stations (Image 6-7). When we 
visualized this rate spatially and over-
lapped it with map of Moscow, we saw that 
stations with higher regularity are sit-
uated in residential areas and sleeping 
districts, while check-ins at stations in 
historical and business centre of Moscow 
are less regular.

Users tend to check-in more regularly in 
places which feel more private to them 
or which they have some sort of personal 
connection with. The highest regularity 
is in private homes, offices and residen-
tial buildings, while the lowest rate is in 
public venues, like airports and shopping 
malls (Philipp Katz, 2012). It allowed us 
to conclude that people tend to “appro-
priate” stations around which they live 
or which they regularly use as their dai-
ly trip starting (or ending) point. At the 
same time stations in the centre of Mos-
cow have a more “public” nature. A similar 
idea is described in Raz Schwartz’s article 
where he mentioned a special place attach-
ment appearing for people that use social 
media at their favourite places. He gives 

TOP-5 METRO STATIONS
by number of check-ins

1. Yugo-Zapadnaya 21 689 
2. Kitay-gorod 20 313 
3. Vykhino 19 512 
4. Kiyevskaya 18 257
5. VDNKh 17 766

Image 6



  

an example of a person who uses foursquare 
in a particular Starbucks coffee shop, and 
each time he goes to another Starbucks he 
makes a post: “I feel like I’m betraying my 
@Foursquare mayorship by going to the other 
Starbucks” (Schwartz, 2012).

In Foursquare there are also options, such 
as “like/dislike” buttons and “tips”, which 
allow users to express their opinions and 
share their experience, and provide more 
qualitative data about the venues. Accord-
ing to this media content, passengers tend 
to react mainly on social experience, such 
as interaction with people around them, 
or on sensory experience, such as smell or 
discomfort, happening in the metro. Visu-
al appearance of the station plays a mi-
nor role in everyday passenger experience, 
even though Moscow metro is considered to 
be among the most beautiful ones, with the 
most stations being architectural monu-
ments.
For example, people leaving tips in Four-
square at the most overloaded station Vykh-
ino (ȼɵɯɢɧɨ) associate this station with 
hell and the words “hot”, “hell”, “scary”, 

“death”, “survival”, “stink” were repeated 
many times by different people. They leave 
tips such as “Morning at Vykhino - is a 
fight for a place in the metro (ɍɬɪɨ�ɧɚ�
ȼɵɯɢɧɨ���ɷɬɨ�ɛɨɪɶɛɚ�ɡɚ�ɦɟɫɬɨ�ɜ�ɦɟɬɪɨ)”, 
“It smells like death here (Ɂɞɟɫɶ�ɩɚɯɧɟɬ�
ɫɦɟɪɬɶɸ)”, “It is REALLY SCARY here (Ɂɞɟɫɶ�
ɊȿȺɅɖɇɈ�ɋɌɊȺɒɇɈ!) ”, “HELL’s gate (ȼɪɚɬɚ�
ɜ�ȺȾ!)”,  “People, I am in the ass of the 
world))) (ɹ�ɜ�ɠɨɩɟ�ɦɢɪɚ�ɥɸɞɢɢ!!)))”, “It 
is a morning hell (ɗɬɨ�ɭɬɪɟɧɧɢɣ�ɚɞ!!)”, 
“Hateeeee....aaaaaaa!!!! Disgusting and 
dirty place!!! (ɇɟɧɚɜɢɠɭɭɭɭɭɭ����ɚɚɚ�
ɚɚɚ�����Ɇɟɪɡɤɨɟ�ɢ�ɝɪɹɡɧɨɟ�ɦɟɫɬɨ!!!)”. 
And even though Vykhino is a fairly unat-
tractive station in terms of architectur-
al appearance, no tips mention that it is 
“ugly” or even “not beautiful”. Likewise, 
each station of Moscow Metro has a par-
ticular picture of what people like and 
dislike, represented through their online 
sharing. 

There is a strong connection between physi-
cal and virtual space and there is a strong 
correlation between people’s behaviour 
online and in real life according to Tim 
Cress and Peter Merriman. People’s ties 
to physical spaces are mediated by loca-
tion-based technology such as foursquare 
(Cress and Merriman, 2011). 

Certain documentation of passengers’ every-
day life happens on foursquare. One might 
call it a diary of one’s relationship with 
the places which he has special ties with. 
The term ‘Place Attachment’ represents a 
symbolic relationship that is created by 
people who give culturally shared emotional 
meanings to a particular place (Schwartz, 
2012). This in turn is argued to provide 
the basis for both the individual and a 
group understanding of their local sur-
roundings. The same is happening at the 
metro stations: in such a highly transi-
tive space, with thousands of people com-
ing to the same stations every day, there 
is a collective/group understanding of a 
place as their favourite station. They 
make posts like ‘there is nothing better 
than my dear Yuzhka)) (Ɋɨɞɧɟɟ�ɸɠɤɢ�ɧɢɱɟ�
ɝɨ�ɧɟɬ!))’ - this is a tip from one of the 
busiest stations in the whole Moscow Met-
ro, Yugo-Zapadnaya. Routine makes us feel 
differently about places; our senses become 
used to familiar elements of the context 
and develop the attachment, which, in turn, 
is transmitted to social networks.

Context, which influences our behaviour in 
the metro, is not limited to social ex-
periences, but also includes unconscious 
factors, not always clearly expressed in a 
direct way. These factors can be identified 
with the use of bio-sensing technologies 
to measure not just individuals but popula-
tions as well.

REGULARITY OF CHECK-INS
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Image 8.    Biodata visualisation and results



 

described above demonstrated the possi-
bilities and methods of collecting differ-
ent types of data about passengers of the 
Moscow Metro, a highly representative group 
of citizens who can, and do, provide large 
amounts of data related to their urban 
experience. The most important thing here 
is that all data is describing a signifi-
cantly bigger context than isolated space 
of interconnected underground stations. 
Almost every bit of data can contribute to 
better understanding of aboveground ar-
eas around metro stations, and, combined, 
of the city in general. By way of example, 
value of data originating from metro us-
ers is described in the research, conducted 
by UCL and Yahoo researchers Chris Smith, 
Daniele Quercia and Licia Capra (Smith et 
al., 2013). Based on data collected with 
use of the automated fare collection sys-
tem of London Rail they managed to “build 
a classification model that identifies areas 
of high deprivation” and “demonstrate a 
significant link between census area mea-
surements of deprivation in multiple do-
mains, and patterns of passenger flow in 
public transport systems”. Authors claim 
that predictions based on transit data 
could provide the basis for “city health 
monitor” and, if communicated to deci-
sion-makers in real-time, can significantly 
facilitate the process of identification 
of deprived urban areas and increase the 
efficiency of regeneration initiatives, 
including community-directed projects and 
campaigns.

The biodata experiment provided further 
evidence that the social factor is the one 
influencing passenger experience the most 
(Image 8). 

As our preliminary experiments demonstrat-
ed, levels of arousal significantly in-
creased either as particular memories were 
evoked (at Kropotkinskaya station, which 
was strongly associated with a location 
of Strelka) or during the conversation 
with a stranger in the train. At stations 
where nothing was happening and few people 
were around arousal levels significantly 
went down. It was obvious that the visu-
al appearance of stations did not affect 
user emotions. At the same time, addition-
al experiments demonstrated that contextu-
al changes while entering the metro from 
the street could affect the passenger’s 
emotions (Image 5), but, again, it is not 
absolutely clear if these changes were 
objective ones (noise, light etc.) and not 
related to subjective reactions. There is a 
room for further research.

The subjective nature of biodata requires 
additional interpretation, which is the 
necessary element for making a true and 
meaningful record of one’s experience, 
which, actually, is not making the result 
any more objective. However, Leibniz stated 
that the gap between the physical and the 
subjective is unbridgeable (Cole, 1983). 
In return, we can state that the collection 
of data that represents shared experience 
is a conceptual challenge and question. As 
Christian Nold questioned (Nold, 2013):“Can 
we really blend together our emotions and 
experiences to construct a totally shared 
vision of place?”  

In pursuit of objectivity, an extra layer 
of data ‘survey’ was added which, on the 
one hand, was as basic as macrodata, but, 
on the other hand, allowed the so much 
needed generalization of particular expe-
riences, expressed by individuals. Some re-
sults also provided extra evidence for some 
conclusions made out of previous analysis.

In a similar way as in the foursquare 
case, respondents used their opportunity 
to express their complaints about minor 
and major negative factors in the metro. A 
direct question about personal attachment 
to some stations was answered positively by 
60% of respondents.It also worth mentioning 
that 90% of respondents would appreciate 
having internet connection in trains and on 
stations, which demonstrates their inter-
est in being connected while in metro, and 
should be considered as a potential for us-
er-generated data to become more accurate 
and meaningful. 

To conclude, the experimental research 

p r o j e c t

The city needs data. Personal meetings and 
interviews with city stakeholders demon-
strated that, in order to come up with 
planning decisions, they need accurate and 
reliable information about all possible 
aspects of city life. Citizens are the main 
generators of city data, and more than half 
of them use the metro every day. The metro 
is the place where you can see a diverse 
range of people and their thoughts and hab-
its. It is becoming more than just trans-
port. It becomes a part of their everyday 
lives socially, and public space spatially 
takes on the same character as streets, 
museums, airports or shopping malls. Each 
station is unique in terms of architectur-
al appearance; human scale is changing all 
the time. The regulated environment of the 
metro forces passengers to adapt to it and 
behave alike. They are bounded by a strict 
set of rules and obligatory procedures of 
passing through turnstiles, not running on 
an escalator, not wearing dirty clothes, 
not carrying oversized luggage or bicycles. 
They see the same things, hear the same 
sounds and follow more or less the same 



  

improvement (in the best case) of transport 
efficiency of the metro. However, taking 
into consideration the above-mentioned 
importance of the metro for the city, not 
just as transport, but also as the biggest 
network of urban spaces and an inherent 
part of people’s experience of interaction 
with the city, such closeness doesn’t seem 
to be reasonable. 

Isolation /crowd, diversity/equality, den-
sity, ambiguity, dynamics, proximities, 
mobility pattern, social factors and area 
coverage - these characteristics of the 
metro could be turned into an opportunity 
of gathering huge amounts of well-organized 
and reliable data. Examples of data (Im-
age 10) that could be collected there from 
people can vary from passenger traffic flow 
measurements to physical, biological and 
emotional states of the individual passen-
gers. Use of the metro is inevitably tied 
with the interaction with technology, both 
direct (ticket validation, use of escala-
tors, use of emergency call stands etc.) 
and indirect (being an object of surveil-
lance by CCTV, for example). This, in fact, 
allows integrating data collection into 
regular routine of one’s trip. Moreover, 
such routine can become more pleasurable 
and amusing if methods of data gathering 
are designed in a way to make the process 
more interactive and, therefore, useful as 
an exchange of information, for example, 
or just to develop beneficial habits for 
passengers.

routes. All this creates an intrinsic con-
textual equality which can be compared to 
a civic laboratory, where experiments are 
conducted in specific conditions.

Travel behaviour in the metro is more than 
just a way of getting from A to B; it has a 
contextual meaning (Auge and Conley, 2002). 
Marc Augé in his work argues that “tour-
ists have to climb the Eiffel Tower so as 
to see the city of Paris, but the Parisians 
do not”. This is because the Parisians are 
aware of what to do to see the city. For 
instance, Parisians know that they have to 
go to the metro to see the city of Paris, 
instead of climbing the Eiffel Tower. It 
is a fascinating fact that Muscovites are 
very much conversant with ambiguous spac-
es of the metro, as well as Parisians, and 
the city at the same time. They know what 
and where to see, which way to take, where 
the crowds are, at what time and where the 
famous dog is, whose nose everyone rubs to 
make a wish. Tourists go down to see its 
architecture and the metro becomes a muse-
um for a moment. As Augé states that the 
metro: “draws us into quotidian humanity, 
the subway plays the role of a magnifying 
mirror that invites us to take account of a 
phenomenon that, without it, we might risk 
or perhaps try to be unaware of”(Auge and 
Conley, 2002).

Moscow metro, as we established, has a 
relatively closed data cycle, where data 
collected in the metro is being used for 

Image 9.   Project  proposal. Obesity case
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According to ticket sales records, the ma-
jority of passengers travel regularly and, 
hence, compose a constant group of metro 
users that can be “tracked” over time. With 
mass introduction of smart-cards, they will 
most probably adopt the innovation and will 
readily contribute to the data. To ensure 
the efficiency on all stages of the pro-
cess we propose to make the metro data as 
open as possible (taking into consideration 
the security aspect) so it can be used not 
only by official bodies but also by social 
activists and developers. 

Data collection, in fact, is just the first 
phase of the data cycle, which should be 
followed then by data mining, analysis and 
proper use of sensible outcome. This cy-
cle can be illustrated with the following 
proposal, which we called “Weight measuring 
turnstile”. 

Problematics: Obesity has a negative im-
pact, not just on one’s physical state, 
but it goes further, influencing the pro-
ductivity of the workforce, their physical 
health and emotional state, and, hence, the 
economy of a city, given the position of 
Moscow as a capital (Maplecroft, 2013). It 
was not considered as a problem until very 
recently. Obesity Risk Index has published 
an article where they showed that Russia 
was rated the third country in the world, 
after Mexico and USA, where “current and 
emerging risks to business” are extremely 
high because of the obesity level increase. 
Moreover, together with other top-5 coun-
tries, Russia  is “considered among the 
world’s most important regional markets and 
hosts significant labour forces utilised by 
many multinational companies”, which means 
that the economic impact of obesity spreads 
beyond country’s borders and goes global. 
Therefore, we see the urgency in address-
ing the problem of the emerging threat and 
awareness-raising among the general pub-
lic, and the very first step should be the 
collection of proper data about the physi-
cal state of citizens. Based on the initial 
idea of using the metro as a ready-made 
infrastructure for collecting data from 
passengers, we assume that collection of 
data about metro passengers’ weight can be 
a suitable solution.

Proposal (Image 9): By installing weight 
scales in every turnstile, the approximate 
weight of a passenger passing through it 
can be measured. It will be automatically 
compared to unique ID of a smart card, in 
order to avoid duplication of measurements. 
After collecting sufficient amount of data, 
it should be analyzed and visualized in 
relation to spatial structure of the city, 
and further on handed over to related au-
thorities (Moscow Department of Healthcare 
and Russian Federal Ministry of Healthcare) 

for the identification of problematic areas 
and possible decisions to be made.

The second step in the process is contin-
uous monitoring of obesity levels and the 
identification of positive or negative 
trends. Such monitoring can also help in 
the evaluation of measures, initiated by 
authorities.

Another side of the process is an individu-
al aspect of weight monitoring (Image 11). 
Weight is one of the most basic and physi-
ological characteristics of the human body 
and, at the same time, an important indi-
cator of one’s physical state. Integration 
of the process in everyday routine activi-
ty, such as commuting, makes it harder to 
avoid or forget about the procedure, which 
is a great benefit for a user. Existing 
smart-cards can be used as identifiers as 
well as storage media for keeping records 
and progress tracking. Moreover, the esca-
lating popularity of the “quantified self” 
movement promises the recognition of the 
innovation, and will, potentially, increase 
the attractiveness of the metro as a public 
transport.

As it was mentioned previously, the data, 
which can be collected, is very diverse, 
and is not really limited to numbers. Apart 
from quantitative data, we also propose 
to collect qualitative data about passen-
gers. Metrics such as emotional state and 
behaviour patterns can give us valuable 
insights about quality of urban environment 
and its impact on citizens’ well-being.

If we are to collect so much data from 
citizens (Image), there is a certain issue 
of data control and privacy. It is bio-
politics, when transparency and openness 
rebound to the people. As Michel Foucault 
indicates, it is not possible to study the 
technologies of power without an analy-
sis of the political rationality under-
pinning them, especially when the project 
is about breaking all rules of privacy, 
but it is a debatable question (Foucault, 
2010). A generation of data generates power 
for those who have control over this data 
(Lemke, 2011). There are diverse and of-
ten conflicting views on evaluation of the 
biopolitics. Some argue that biopolitics 
is bound to rational decision-making and 
the democratic organization of social life, 
while others link the term to eugenics and 
racism, but the impact of bio technologi-
cal innovations has demonstrated that life 
processes are transformable and controlla-
ble to an increasing degree (Lemke, 2011). 
The objects of biopolitics in a metro case 
are not singular human beings but their 
biological features measured and aggregat-
ed on the level of populations. This pro-
cedure makes it possible to define norms, 



establish standards, and determine average 
values. From this perspective, the notion 
of biopolitics refers to the emergence of a 
specific political knowledge and new dis-
ciplines, such as statistics, demography, 
epidemiology and biology. These disciplines 
make it possible to analyse processes of 
life on the level of populations and to 
govern individuals and collectives by prac-
tices of correction, exclusion and optimi-
zation. With this in mind, the realisation 
of the project proposal is meant to be 
controllable and considers relational and 
historical notions of biopolitics, privacy 
and control.

Nowadays, Google is one of the leaders in 
data collection, analysis, use and predic-
tion. Google’s Data Sensing Lab has de-
ployed 525 networked wireless sensors in 
San Francisco that detect five variables 
of air temperature and humidity, motion, 
noise level and infrared radiation (PIR 
sensor) every minute in real time (Fogarty, 
May 22, 2013), an experiment that went for 
quantity of data rather than variety. The 
Metro case could be a futuristic leader to 
compete with such giants as Google in data 
generation, variety of data sensory, val-
ue, provision and prediction of collective 
behaviour, physical, psychological, health 
and economical states.

Image 11.   Project  proposal.  Data gathering and processing

Nowadays, concepts of how data could be 
gathered make difference in obtaining 
knowledge. Existing methods of data col-
lection such as observations, survey and 
statistics should be supplemented with us-
er-generated data that generates real-time 
data actively. A combination of different 
types of data could add a great deal of 
depth to anthropological research, such 
as the research on Moscow Metro. Access to 
data such as user-generated content has 
reduced time spent for data collection, 
compared to gathering statistics from offi-
cial sources, since, as it was stated pre-
viously, official data in Moscow is still 
unreliable and very much fragmented nowa-
days. However, certain specific skills and 
techniques are necessary for working with 
user-generated content and private data, 
such as biodata.

It was also discovered that the visuali-
sation of data plays an important role in 
knowledge generation. But beautiful info-
graphics does not provide knowledge, unless 
there is a clear goal in understanding what 
you are looking for. However, this research 
has an exploratory nature and did not have 
a goal in finding solutions or a knowledge 
in data, but to identify potentials in work 
with various types of data, possible future 
outcomes, challenges and a concept of al-
ternatives overall. In many situations, data 
will not eliminate the value of wisdom and 
intuition, but will make it more valuable by 
creating even greater uncertainty (Townsend 
et al., 2010). The experimental part of the 
research demonstrated the variety of data, 
which can be extracted from everyday ur-
ban experience, such as commuting by metro. 
This data consists of many layers, closely 
interconnected, thus has to be regarded in 
relation to each other. Some patterns were 
extracted from collected data, which point 
to the potentials it can offer.

Obviously explained methods have consid-
erable limitations, which were taken into 
account. First of all, not all citizens 
use the metro, and, because of that, some 
social groups were underrepresented in the 
research. However, it is argued that metro 

c o n c l u s i o n

Present research started with the general 
investigation of potentials of city data 
for urban planning (Image 12). We identi-
fied Moscow metro as a ready-to-be-used 
laboratory for collecting large amounts of 
urban data which can be used for many pur-
poses from city management to application 
development, as it was demonstrated with 
examples.



Image 12.   Data  as a mediator between undeground 
and aboveground

passengers still represent the majority of 
economically active population of Moscow, 
therefore can indicate general trends oc-
curring in the city. Secondly, it is clear 
that presence of social media in the model 
of urban data has the considerable disad-
vantage of excluding certain social groups 
from comprehensive participation. In this 
respect, it is anticipated that use of 
mobile social services will very likely es-
calate in the near future and cover most of  
the social group. It is also worth mention-
ing that the penetration level of mobile 
internet in Moscow is more than twice the 
world’s average, and on top of that Moscow 
Metro has a great advantage of being fully 
covered with 3G network and having plans 
to be equipped with a free Wi-Fi network, 
which will definitely encourage passengers 
to go online.

Today urban informatics is capable of sens-
ing and responding to the events and activ-
ities transpiring around the city. Embedded 
technologies, imbued with the capacity to 
remember and correlate and anticipate, are 
envisioned as an active agent in everyday 
life for Muscovites and tourists. Novel 
technologies should unlock massive streams 
of data about cities and their residents. 
Based on this data, further analysis of 
many urban conditions, not even directly 
related to the metro or transportation, 
could be done. 

At the same time, we believe that focus 
should be not only on the collection of 
data, but also on how this data can be 
used. Every sensor, device, person, vehi-
cle, building and street in urban areas can 
be used as a component to probe city dynam-
ics to further enable citywide computing 
for coping with many urban challenges. It 
is important to understand, though, that 
on top of every technology there are people 
who make decisions. Even based on perfectly 
reliable data, they should be made by con-
scious and competent stakeholders and take 
into consideration many possible errors, 
context and, naturally, common sense.
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