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SCG PARIS / INTRODUCTION

by David Lee

Transportation presents a huge
energy, environmental, and
infrastructural burden on modern
cities, largely due to the prevalence
of private automobile use.
Transportation accounts for over
a quarter of the energy consumed
in the United States annually, a
percentage that increased sharply
from ten percent of energy consumed
in 1960. The percentage of this energy
demand that is met by petroleum
sources remains very high, at over
97%. As a result, transportation
actually produces one-third of total
US carbon dioxide emissions, more
than industrial, residential, and
commercial sectors. For medium to
long distance trips, air travel accounts
for over ten times as many passenger
miles as public transit, while highway
travel accounts for over ninety
times as many passenger miles.
This imbalance will not be solved
by electric cars and new transit
infrastructure; cities must attempt
to provoke large-scale behavioral
change, and get people to voluntarily
choose more sustainable transit
modes over the private automobile.
Even countries like France,
with highly developed transit
infrastructure offering convenience
and choice, must actively engage
the public to reduce car usage
and rely more on public transport.
Faced with this challenge, SNCF
(French National Railways) asked
the SENSEable City Lab’s Workshop
participants to design a real-time
information feedback system to
encourage travelers towards more
sustainable modes of transportation.
The SNCF team, consisting of Xiaoji
Chen, Daniel Daou Ornelas, Caroline
Pierson, and Mahsan Mohsenin,
began with the idea of a real-time

carbon calculator. This application
would run on a smartphone equipped
with location, movement, and noise
sensors, and use measurements
from these sensors to calculate the
user’s carbon footprint in real-time.
The assumption was that given this
information directly, users would
recognize the large disparity in
carbon dioxide generated by driving
private vehicles instead of utilizing
bus or rail mass transit. With this
heightened awareness users would
then opt for more sustainable
transportation choices and witness
the improvements firsthand using the
carbon calculator.
The team quickly realized several
shortcomings of this approach.
First, the application would likely
only be downloaded and used by
those already familiar with the SNCF
rail system; it would not directly
engage automobile drivers, who
do not rely on the SNCF website
and infrastructure. Second, other
than broad appeals for living more
sustainably, the application would
be limited in its ability to apply social
pressure on its users to change their
behavior. Finally, there were no clear
incentives for users of the application
to share their travel data voluntarily.
As a result, the team structured
its design brief to address these
shortcomings and realize the full
potential of the application. Their
designs would have to incorporate
the carbon calculator data, operate
on several scales of intervention, offer
varying levels of interactivity, and
influence multiple behavioral factors
to drive greater use of public transit.
One important restriction was not to
use financial incentives, like discounts
or free trips, but to focus on data and
technology as tools.

During their trip to Paris, the team
explored many aspects of the SNCF
transit system. They visited each
of the major train stations in the
city, recording their experiences
purchasing tickets, interacting with
staff and ticketing machines, and
the built environment in and around
the stations. Riding each of the RER
rail lines, they also saw the diversity
of rail users and how they used the
rail system, including commuters,
day trippers, tourists, and students.
Finally, through their discussions
with SNCF and Duke Interactive
they learned what kinds of realtime data were available, and the
unique challenges facing French rail
operators in delivering a comfortable
travel experience.
With this information, the team
developed designs that achieved
each of the goals of their brief.
Mahsan designed an interface for
a “concierge” system that would
make planning a trip using public
transit seamless and easier than
planning a car trip. Xiaoji developed
a number of data visualizations
using real-time data from the carbon
calculator and SNCF sources, showing
how much more accessible and
sustainable the city becomes when
avoiding car usage. Daniel invented
a social networking platform that
encourages users to share their
data and compete or cooperate
in emergent gameplay. Caroline
designed a public art installation
on the Champs Elysees that would
show drivers how much faster the
trains run underneath their feet.
These projects engage the public at
multiple scales of intervention: the
social game and data visualizations
operate on an urban scale across the

8
SCG PARIS / INTRODUCTION

whole metropolitan area, the public
art installation engages pedestrians
and drivers on street level, and
the concierge engages users at a
personal level through their private
handheld device. They also offer
varying levels of interactivity. The
public art installation displays the
opportunity cost of driving compared
with riding the train, while the data
visualizations provide the same
one-way communication but using
crowdsourced data. The concierge
offers a more dynamic, two-way
interaction between the user and a
virtual agent, and the social game is a
platform for community interactions
between multiple users. Finally, the
team incorporated behavioral theory
into their designs, strategically
focusing on key factors that might
influence users to switch to more
sustainable transportation choices.
Within the framework of the Theory

of Planned Behavior, the public art
installation and data visualizations
operate on behavioral attitudes,
by directly showing that taking
public transit will produce desired
outcomes (shorter travel times, less
environmental impact). Likewise, the
social game operates on subjective
norms, having players provide
positive feedback to each other for
riding trains and making sustainable
choices. The concierge interface
operates on the third influential
factor, perceived behavioral control,
by greatly reducing the time, effort,
and expertise needed to plan
routes and purchase tickets in any
scenario. By leveraging each of
these factors, the team has designed
a robust approach to producing
discrete behavioral changes,
an approach that should resonate
with every potential user of SNCF.

This graph shows the “ghost traveler mode”. The curves are physical routes traveled and the width
is the traveling speed passing that point. When the user takes taxi or train, he may also see where
he could have been with other vehicles and check if he’s made the right decision.
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Each transportation mode has a unique pattern of physical behavior such as speed, acceleration
and vibration. Using the built-in GPS, accelerator and gyroscope of smartphones, the application
is able to tell whether the user is traveling by bicycle, car, or metro. As long as the smartphone
is on, the application automatically detects how the user is moving and keeps a journal of his
or her transportation history with no extra devices or effort needed.Data visualization will be
seamlessly integrated into the user interface of smartphone apps as well as public installations.
Data can be collected from various sources: maps of transportation infrastructure comes from
GIS database; data of train schedules and fares is supported by SNCF; supplementary information
will be extracted from Google Maps. The user network can also be a source of data. In long term,
when there are sufficient users traveling with the app everyday, their locations and modes of
transportation used will yield real-time information such as the locations of buses or the speed
of trains. As the quantity of data increases, visualization as a module can be further extended to
accommodate more interactions.

P1

Eco-mode route planner
by Mahsan Mohsenin

SENSEable CITY LAB, MIT
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SMART PHONE MODES
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Modes are used in cell phone
applications to make settings easier
by providing the presets. This EcoMode planner will keep track of
ones CO2 footprint automatically,
while making the travel experience
as easy as possible by offering the
possibility of scheduling daily, weekly
or monthly travel itineraries. Ticket
suggestions in other modes will vary
based on the priority of that mode in
relation to the eco-mode.

In addition, users can connect this
application to networking websites,
such as Facebook, to save and
share travel data. By connecting
the application to Facebook, the
trip planner has the user’s personal
information to set up the presets
more easily.

The final eco-message will show the impact of a
user while the last page is loading.

Additional options
(Mode-based application concept)

Final loading page informing the user
of the amount of carbon saved
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This image shows the transit system
superimposed onto the street map of Paris. Each
route makes a comparison between two factors:
- Current travel time and carbon emission
- Time and carbon emission in automobile travel
As a result, this diagram visualizes the difference
between the time of travel on the route while
traveling by train or car. This difference indicates
that all the users saved a certain amount of time
weekly or monthly.

URBAN INTERACTIONS /

This diagram shows the effect of
route selections on carbon emissions.
Each point shows a station and the
total amount of carbon savings (compared to the same journey undertaken by car) for all persons who passed
through it. These calculations can be
performed for different time frames,
e.g. daily, weekly and monthly.

SCG PARIS / P1 / ECO - MODE ROUTE PLANNER

Urban interaction calls for communication between the user and the
city. To sense and show the effect of
individual decisions; visualizations
illustrate how much time, money
and carbon the user saved. These
visualizations will be accessible on
websites, for example under the ecomobility tab on the SNCF website, as
public art, and in other arenas.
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MAHSAN MOHSENIN

SCG PARIS / P1 / ECO - MODE ROUTE PLANNER

After graduating with a Master of
Architecture from University of
Tehran, Mahsan Mohsenin is currently
enrolled in SMArchS-Urbanism program at the Massachusetts Institute
of Technology. Her research interests
have covered areas such as the post
analysis of real-time data of a city, urban sensing and responsive environments. Her thesis will be an effort to
explore how technology is transform
ing the quality of urban life.

P2

Towards more fluid and sustainable
public transportation through data
visualization
by Xiaoji Chen

SENSEable CITY LAB, MIT
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CHALLENGE: DATA OVERFLOW

Google Maps is also attempting to
combine various datasets in trip
planning. However, it uses a one-way,
ask-and-answer mode and does not
influence the user’s choice actively.
There are services that attach social
networks to routes or places, such
as Alverto and FourSquare, but they
lack ways to create a visual impact
for the users to relate information to
transportation maps.

One of the aims of the “Concierge”
concept is to understand and collect
data of user behavior through
smartphone applications. Petabytes
of transportation data already
exist in public or local networks,
including data on infrastructure,
connections, schedules and
operation statuses. The quantity
of this data is so overwhelming
for both citizens and operators,
however, they fail to assume a role
beyond simply that of a record.
If someone wants to travel from Paris
to Lyon tomorrow, voyages-sncf.
com will give him nearly a hundred
options from six stations in Paris to
four stations in Lyon. Decision making
among so many options can be very
agonizing, especially for those who
are not familiar with the railway
system. According to Dan Ariely
(Predictably Irrational, 2008), people
psychologically tend to avoid making
hard decisions by simply dropping
the plan. In this example, the person
would choose to drive.
If one looks up one’s carbon footprint
history via an existing carbon tracking
apps, one will receive a large quantity
of abstract numbers. The user may be
able to tell that his or her footprint
is larger when driving, however this
fact can be observed without carbon
calculators. Currently there is no
intuitive relationship between the
numbers and the actual impact on
the environment. The data fails to
highlight one’s contribution through
changing one’s behavior.
One of the challenges faced in this
project is how to activate these
datasets and take advantage of them.
How do we process data and make
sense of data? How do we help
travelers to make sense of data? How
do we assist travelers to make better
decisions by interpreting data?
The answers to these questions are
essential elements throughout
this whole project, as all of
its achievements rely on
information exchange.

SOLUTION: NETWORK, CONTEXT
AND INTERACTION
There are three focuses for data
visualization in this project:
• Create a seamless travel planning
workflow by making the vast data on
transportation choices and
availability more comprehensible;
• Helping the user to understand their
carbon footprint data in order to raise
environmental awareness;
• Providing easy access to travelers’
community through social networking
of smartphones in order to enhance
traveling experience.
1. Decision Making
To help travelers navigate through
transportation options, we will
integrate data from different
transportation sources: bus, metro,
railway, road, etc. and represent them
in an augmented isochronic map,
which illustrates how long it takes
to get to other locations in the city
or country from the current location.
The measurement can be travel time
by mode of transportation, including
by foot/bike/public transportation/
car or by other factors such as fitness
level and carbon footprint. People can
perceive the contrast between maps
for cars and for trains; the distance
they can travel for a given amount of
carbon emissions is much farther for
trains than for cars. When factoring in
purchase, maintenance and parking,
a map on the cost of travel shows
the same dynamic, as is the case also
when factoring in congestion. With
these “isogreenic” maps, travelers
can: decide which specific venue
they would like to go to, find the
best transportation option, arrange
multiple destinations more efficiently
and redraw their mental image of

the city from the perspective of
sustainable transportation.
A reverse way of using the isochronic
map is a mode of the app called “ghost
travelers.” When a traveler chooses
a mode of transportation, the app
automatically switches to the ghost
travelers interface, showing where
he could be by now if he had made
a different decision. Therefore, the
train riders see themselves moving
faster than car drivers in a traffic
jam, and taxi riders find themselves
moving slower than cyclists. This may
gradually change the stereotype of
public transportation and encourage
people to switch to it.
2. Carbon Awareness
The carbon footprint of app users is
detected with smartphone sensors
and calculated by the app. The
individual history is like a private
secretary that keeps all travel
information on record. It also maps
corresponding carbon footprint data
to geographical travel records and
lets the user see his environmental
impact in different regions or
different time periods. Unlike existing
applications, this map remembers
useful information such as flight
reservations or ticket fares for future
query, and it highlights each place
the user has been to, telling stories
like a diary. It can also provide weekly
or quarterly reports of personal
performance, so the user will be
motivated to refresh his awareness
of his or her carbon footprint.
3. Social Networking
While many applications allow users
to send out messages from trains
and buses, there is no feedback
according to their locations and the
vehicles of transportation in which
they find themselves. An interface is
designed to help travelers browse the
vast information on social networks
such as Twitter and Foursquare
and relate them to transportation
through hashtags and geotags. For
example, the app may cross analyze
real-time tweets with the user’s trip
plan and visually represent fellow
travelers with the same interests,
potential partners for carpooling,
nearby top rankers in personal
carbon footprints, among others.
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As the user chooses a preferred transportation
mode, the app shows the corresponding carbon
footprint map (right). The scale of the streets
implies that carbon footprint makes the city
harder to access, and green transport
modes make travel easier.

Below: Online ecomobility community on
Twitter. Social networks can be used to monitor
and evaluate the effect of the app by measuring
relative change in public awareness. Dot size
shows number of tweets with specific topic. Data
collected from Twitter.com through Feb 17-May 11.

26

URBAN INTERACTIONS

SCG PARIS / P2 / TOWARDS MORE FLUID

Aside from individual history, a user
may view a real-time, collective map
of carbon footprint data. The
collective map is generated from
travel data shared by citizens voluntarily and anonymously. It is
designed for a wider audience to
view using any web browser or from
public displays. The map could be
“interactive” if the data is constrained
to specific geo-location, so the
audience witnesses changes in the
map when people come and go and
through these actions are participating and contributing. The map can
also be used for goal setting in public
events such as a “car-free day”. Social
networks may be used to monitor the
size of eco-communities online. By
analyzing the frequency of ecologyrelated twitter hashtags, it is possible
to evaluate the social impact of our
smartphone app. This will encourage
SNCF and policy makers of the city to
push the project forward.
As the number of users grows, the
database collects data of actual trips
that can be used to understand the
collective behavior over public transportation and the effectiveness of
infrastructure. The collective carbon
footprint can also be visualized and
used as motivation for greener transportation choices.

Left: Analyzing queries sent through the SNCF
website www.destineo.fr, organized by geography.
All queries are sent from Nantes, Pays de la Loire,
March 1 2010.

Data visualization will be seamlessly
integrated into the user interface
of smartphone apps as well as
public installations.
Analysis of queries sent through the SNCF website
www.destineo.fr, organized by time. Data from
March 1 through March 31,2010. Cross referencing
the number of tweets about SNCF at Twitter.com
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Understanding the connectivity of public
transportation: The map shows how many
interchanges it takes to reach each city of France
from Nantes, Pays de la Loire. Data retrieved from
www.destineo.fr.
The size of the dots indicates the number of
connections. Green represents fewer connections,
and red more, varying from 0~9. Certain areas in
France are better connected than the others.
Accessibility can be a key factor when choosing a
transportation mode. The railway networks could
make France “smaller” if they can make public
transportation so convenient that it is more similar
to private transportation.

SCG PARIS / P2 / TOWARDS MORE FLUID

Right: Online ecomobility community on Twitter.
Social networks can be used to monitor and
evaluate the effect of the app by measuring relative
change in public awareness. Dot size shows number of tweets with specific topic. Data collected
from Twitter.com through Feb 17-May 11.
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Xiaoji Chen is a graduate student
of SMArchS program in Design and
Computation at MIT. She received
bachelor and master’s degrees
in architecture and has a strong
background in computer science. She
is currently a research assistant with
Senseable City Lab.
Xiaoji's research interest is the
impact of emerging technologies
and distributed computing on city
forms and human behavior. Her
recent projects focus on (1)the role of
data visualization in understanding
massive urban data in transportation,
communication, environment
and health; (2)the impact of data
visualization on mental models and
public behavioral pattern. Some of her
projects at Senseable City Lab include:
the Copenhagen Wheel, redrawing UK
borderlines from human network and
Live Singapore.

P3

PARCO2UR: The Carbon Tracer
by Daniel Daou

SENSEable CITY LAB, MIT

30

PROJECT DESCRIPTION /

SCG PARIS / P3 / PARCO2UR

The main objective of the Carbon
Tracer is to make tracking our
movements and carbon emissions
a playful experience, much like
the French urban phenomenon
of parkour. Parkour, or l’art du
déplacement (the art of moving) is
the physical discipline of training
to overcome any obstacle within
one’s path by adapting one’s
movements to the environment. It
is a non-competitive discipline of
French origin in which participants
run along a route and attempt
to negotiate obstacles in the
most efficient way possible.
Interestingly, although a number
of smartphone applications exist
for parkourists, none of them
are for tracking movements or
measuring performance.
It is not the physical aspect of parkour
that inspires the Carbon Tracer, but
rather the notion of adapting one’s
movements to the environment
in order to maximize efficiency.
In a similar manner to parkourists,
Carbon Tracers would strive to find
the most efficient routes in terms
of environmental friendliness.
The Carbon Tracer stands out from
other carbon footprint calculators
in that it automatically identifies
one’s mode of transportation, tracks
one’s displacement, and is always
running on ubiquitous platform
such as a smartphone. At its core, it
is a universal movement recorder.
Once the application is downloaded,
there are no usage barriers; every
time a user travels, a record of his
or her environmental performance
is created. The program analyzes
information coming from the
compass, GPS and accelerometer
sensors and identifies patterns in
these data to accurately identify a
user’s position, speed and direction
and even mode of transportation.
In order to evaluate environmental
performance, Carbon Tracer does not
simply measure a user’s net traveling
distance, but rather its efficiency
against a baseline, in this case, car
travel. This indicates that efficiency
rather than net usage is being
measured. Ecomobility is not about
how much we use the train (or any

other alternatives), but how much
we save by not using the car. Each
mile traveled in an environmentally
sound way becomes a “Green Mile,”
which is the primary scoring system
for the Carbon Tracer. These miles are
credited to the user’s balance much
like a bank account, and users get
monthly statements via email.
The location-based application
includes a navigation display, with
which a user can plan a journey
ahead of time through SNCF’s
algorithms to calculate the most
efficient route. If segments of the
route involve public transit usage,
the user is given the option of buying
tickets right away.
In order to make use of its full poten
tial and engage in the more game-like
spirit of parkour, users can perform
four simple actions: Challenging,
Scouring, Sharing, and Tracing.
The objective of ‘Tracing” is to create
a route by marking a starting point
and an endpoint. To do this, the user
simply needs to touch a button to
start recording his or her route and
touch it again to conclude. Every
time the user repeats the same
route, the Carbon Tracer will take
note and keep a record allowing the
comparison of time, distance and
emissions.
The next step, ”Sharing,” consists
of uploading one’s route to enable
comparisons between one’s previous
trips and also between users. The
“Roi de la Route” or the King of the
Route would be the holder of the
record for best performance in terms
of time or emissions saved on each
route. The overall effect of several
users creating and sharing routes
amounts to a bottom-up mapping
endeavor.
Even if users do no actively engage in
creating or sharing routes, they will
still receive digital badges for their
achievements or milestones. For
example, people could receive
badges for not driving a car for a
whole week or for accumulating a
certain number of green miles by
riding the train. These notifications
serve as both reminders and positive

reinforcement for engagement.

Finally, ‘Scoring’ keeps track of the
user’s account balance by showing
their performance through time

SCG PARIS / P3 / PARCO2UR

Another way of obtaining badges
is through the ‘Challenge’ feature
in which users can create their
own set of rules and actions. Users
are encouraged to post their own
challenges, which can include
games, so that the pool of possible
achievements remains fresh and
diverse. For example, if a group
of friends wants to organize a
scavenger hunt around town, they
could set reaching specific places
around town as achievements by
submitting them as challenges.
This feature could also open up
monetization possibilities by allow
ing companies to interact with the
user base.
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and comparing it to others.
The scoreboard is also the place
where users can keep track of his
or her badges and achievements.
Its greatest potential, however, lies
in the analytics of aggregate user
data, as revealing underlying usage
patterns is an important step towards
achieving a smarter, greener city.

“Carbon Tracer
is inspired
by Parkour and
situationist
derives.”
Opposite: The Situationists’ psychogeographic
map of Paris reveals the longstanding French
obsession with mapping urban territories.
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The Carbon Tracer’s interface has
been stripped down to its bare
essentials in an effort to lower usage
barriers as much as possible. Indeed,
this type of engagement could be
seen as another echo of the French
Situationists and their idea of ‘the
permanent game,’ where physical
displacement becomes participation,
and moving, like breathing, is
unavoidable.
The main screen displays the user’s
current location as well as a button
ready to enable route tracking.

The rest of the menus are accessible
through buttons located on the lower
bar: a friends list to check out latest
activities in one’s network, a trip
planner used to purchase tickets on
the go, a history illustrating several
areas, including badges earned,
challenges posted and performance
analysis and comparisons. Full
participation in the game involves the
user tracing his or her route, sharing
it, posting a challenge and keeping
track of his or her score.
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Previous: Users compete against their ‘ghosts’ in
an effort to improve their performance and find
better ways to move across the city.
Everyone fidgets with his or mobile phone on the
train. Part of the success of the application relies
on the fact that it does not demand attention
from the user at any moment, but does provide
entertainment to the user when he or she chooses
to engage with it.
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The experience of Carbon Tracer
cannot be disassociated from the city.
The whole city becomes the playing
field. The aggregated actions of users
add up to become a self-organized,
crowdsourced, navigational chart of
the city; in other words a user manual

written by the users themselves. In
this sense, the essential contribution
of Carbon Tracer is its Challenge
feature. It is through this feature
that the experience of Carbon Tracer
becomes fully collective.

Previous: Users compete against their ‘ghosts’ in
an effort to improve their performance and find
better ways to move across the city.
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Public displays could link to the Carbon Tracer’s
database, displaying the names of top performers
on highly visible locations. In this manner,
winners could get their 15 minutes of fame, or
‘Triomphe.”
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TECHNOLOGY DESCRIPTION /

Amsterdam’s ‘Heat map’ resulting from tracking users around the city in real time with
GPS. Aggregated results from the data Carbon
Tracer could produce a similar map.

The program will be able to run
in the background of the user’s
smartphone, detecting their
transportation mode without the
input of the user. Currently, not
all smartphone platforms support
multitasking. Increased competition
in the market is forcing all players to
raise their standards, however, it is
not farfetched to expect universal
multitasking capability
in the near future.
On the other hand, determining
the user’s mode of transportation
requires the use and careful analysis
of the data collected by every
kind of sensor with which current
smartphones are equipped: a GPS
to pinpoint location, a compass

to determine direction and an
accelerometer to establish speed.
In interpreting data from these
sensors to determine the mode of
transportation, the largest hurdle
lies in distinguishing between a user
driving a car and a user riding on
a bus. Several solutions have been
proposed including the analysis of
ambient sound. Furthermore, keeping
track in real time of data collected
by all sensors would put smartphone
batteries under strain. To tackle this
problem, refresh rates can be lowered
once the transportation has been
detected and preserved. Dedicated
servers would be necessary to
manage and process the accumulated
information. Lastly, privacy issues will
be avoided, as individual traces will
not be associated with a user.
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A recent research paper by Ben Nham, Kanya Siangliulue, and Serena Yeung propose a series of triaxial
calculations using information collected by different sensors in order to establish patterns that could
then be associated with specific modes of transportation. Though further research is needed, the results
obtained so far are certainly encouraging.

Antique map showing a year’s worth of trips of a young woman who kept a diary during the XIX century.

Sense and Sustainability
Carbon Tracer will produce priceless database
and yield great insights into the invisible patterns
that influence the inner workings of the city.
Smarter cities are based on the kind of informed
design and planning that spring from projects
such as this.
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DANIEL DAOU
Daniel Daou concluded his
undergraduate studies as a visiting
student at the Southern California
Institute of Architecture graduating
top of his class and receiving
his B.Arch from the Universidad
Iberoamericana in 2006. Through
the Fulbright fellowship program
he started graduate studies at
the Massachusetts Institute of
Technology where he is expected
to receive the degrees of Master
in City Planning and Master of
Science in Architecture Studies
in 2011. Since 2005, he has been
a fellow of several academic
programs including the Brockman
Foundation, the National Council
for Science and Technology and the
National Fund for Culture and Arts
As a designer and researcher he has
been involved in over 40 projects
internationally including work in
China, India, France, Italy, Spain,
Cuba, Brazil, Mexico and the US
among others. He has been teaching
faculty, lecturer and guest critic at
the Universidad Iberoamericana,
the Massachusetts Institute of
Technology and the University of
Pennsylvania. He is author of more
than 30 essays on the nature of
design and contemporary culture
collaborating for more than half a
decade for several publications.
In 2011 he is scheduled to start a
Doctorate of Design at Harvard
University with a research proposal
on Synthetic Ecologies.

P4

Illuminating Paris
by Caroline Pierson

SENSEable CITY LAB, MIT
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Imagine you are driving a car or in
the back of a cab, stuck in traffic on
Avenue des Champs-Elysees. You look
out the window and see green lights
streaking down the street, moving
much faster than you. Knowing that
these lights represent the velocity of
the train, you become frustrated with
the inefficiency of your automobile.
The next time you plan a trip, this
image comes to mind and you buy
an RER ticket using your smartphone
Concierge application. Furthermore,
you tell your friends and family
about your new realization.
The aim of this project is to increase
the level of public awareness of
ecomobility beyond those who
already make use of alternatives
to automobile travel. The goal of
this installation will be to connect
movement above ground and
underground and demonstrate the
greater efficiency of the train over
the car. The RER line A (Europe’s
busiest line) runs underground
nearby in roughly the same direction
at high speeds. The movement of the
trains will be shown above ground
by connecting the illumination of a
series of green LEDs lights installed
in fiber optic tubes along Avenue
des Champs-Elysees to the position
of the trains. Visible during the
day, these lights could be remotely
signaled by subway “wind” captured
as the train moves through the
tunnels and transmitted by fiber
optic cables.

toward La Defense. This is a common
destination for cars as well, since
many people work in this district. At
L’Arc de Triomphe, the two converge
and finish the journey together along
Avenue Grand Armee and Avenue
Charles de Gaulle. Due to the higher
visibility of Avenue des ChampsElysees, however, the installation
will begin in a symbolic, rather than
literal, location.
The project will serve as a tool for
awareness using two approaches: the
first leverages the competitive nature
of people, including the desire to be
the fastest. The second increases
the “cool” factor of participating in
the greater mission of ecomobility.
A smartphone application will send
messages to those “in the know.”
By installing stimulating displays
with hidden meanings, this project
will establish a feeling of having
insider knowledge for those familiar
with the city. The mystery that
often accompanies such ambient
displays is an element on which
SNCF can capitalize and intrigue
people to find out more. Due to
the scale of these interventions,
it may be possible to bring worldwide
attention to SNCF’s goals. Lastly,
this project will serve to beautify
the city in areas of high visibility.

“This project
increases the
The initial installation is proposed
for the Avenue des Champs-Elysees,
visibility of
a historical stage for public art and
events. In addition, it is a straight
the effect of
two-kilometer artery between Place
ecomobility on
de la Concorde and L’Arc de Triomphe,
two well-known monuments. These
society.”
central monuments will increase
visibility and serve as endpoints to
maximize the publics understanding
of the comparison in travel
time. With enough support, the
installation can be replicated around
the city to illuminate Paris.
The initial installation could also
be extended along the same route.
While the RER network does not
have a line directly under Avenue
des Champs-Elysees, it travels
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Lights will indicate above ground when the train is passing underneath.
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PERSONAL INTERACTIONS /
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While conditions in subways are quite
constant, the street is susceptible to
traffic, the timing of streetlights and
parking availability. By RER train, a
three-kilometer trip consistently lasts
three minutes. By car, a two-kilometer
trip could take three minutes or over
twenty. The train is frequently faster
and more predictable, leaving one
more time to linger over coffee, read
another article, or listen to one’s
daughter rehearse her book report
before school. What is your personal
experience of driving?

Subways inherently accommodate
many more people at a time than
streets, yet people choose not to take
them for many reasons, some of
which are founded on misperceptions.
One main resistance to taking public
transportation is the unwillingness
to part with an enormous amount
of personal space and perceived
convenience. Through learning
that taking the train is consistently
faster and more reliable than
driving a car, people will find that
supporting sustainability also has the
personal benefits of saving time and
eliminating other inconveniences
associated with driving.

3 min

3 min

3 min

15 min

15 min

15 min

9 am

1 pm

6 pm
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Traffic jams lead to unexpected delays and
unpredictable trip lengths. Line A of the RER is
Europe’s busiest line, carrying over 1.2 million
passengers each day. To accommodate this
volume, rush hour trains arrive every two to
three minutes and the train trip takes only three
minutes as always. By car, this trip can take up to
20 minutes in congestion.

As the train races toward L’Arc de Triomphe, lights
along Avenue des Champs-Elysees will follow
its movement. In this exaggerated diagram, the
train’s position is roughly halfway between Auber
and L’Arc de Triomphe.

URBAN INTERACTIONS /

This installation displays underground
movement of the RER line A above
ground, on the nearby Avenue des
Champs-Elysees. The trains speed
will now be easily visible for easy
comparison to vehicle traffic.

An aerial view of Avenue des Champs-Elysees
illustrates the impact that traffic has on the city.
Here, acrylic tubes are shown lining the street,
all glowing to emphasize the impact that the
installation will have on the urban environmment.
In reality, only a few lights will be visible at a time
as they speed down the street with the train.
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What if the subway could race traffic
above ground? The subway and
street offer two different worlds
of transportation, yet function
completely separately. For those who
never take the subway, its speed and
consistency may not be something
that they consider with relevance to
their daily commute.
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TECHNOLOGY DESCRIPTION /
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Fiber optics operate at high speeds
and use low amounts of energy.
Data can be sourced remotely and
transmitted as a light beam. Wind
in subway tunnels created by the
movement of trains creates a source
of potential energy. This technique
has not yet been resolved, but is
currently being researched around
the world. A transmitter will sense
the movement of the RER train
and send a signal along fiber optic
cables toward tubular acrylic posts
lining Avenue des Champs-Elysees.
Light-emitting diodes (LEDs) will
receive the data and light up to
display the position of the train.

The technology for this installation
will be similar to an installation
by Gramazio and Kohler, the
Bahnhofstrasse Christmas lights
in Zurich. Their website reads,
“The lighting spans a length of 1.1
kilometers using 275 tubes of light. A
special software controls 8,800 LED
bulbs that changes the light patterns
and ambiance continuously in accor
dance with the level of activity in the
street and the progression of time in
the month of December.” While the
Zurich project consists of ambient
lighting based on real-time informa
tion, this project in Paris is connected
to a direct message.
The United Kingdom pavilion
in Shanghai provides another
inspiration, through use of
transparent rods that behave like
fiber optics. These acrylic tubes
wave in the wind, giving the tubes
a more organic appearance. The
Paris installation will capitalize on
the flexible nature of slender acrylic
rods to incorporate the light fixtures
into the existing streetscape. In
addition, the light fixtures, spaced
approximately five meters apart, will
coordinate with existing trees and
pedestrian barriers to more easily
assimilate into the environment.

At about four feet in height, the fixtures
will transform but not dominate the urban
environment.
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Section diagram of train movement underground
lighting up fixtures above ground.

The LED and fiber optics technology
is consistent with the message this
installation conveys. In an attempt
to increase ridership, one advantage
is the speed of the RER, but the
underlying drive behind convincing
people to form new transportation
habits is to ultimately reduce their
carbon footprint. Through a lowenergy system, SNCF can illuminate
the city, both literally and figuratively,
and influence the impact that Paris
has on the environment.
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