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Welcome to the SENSEable City Lab
- a cutting-edge multidisciplinary
research group that studies the
interface between cities, people, and
technologies and investigates how
the ubiquity of digital devices and the
various telecommunication networks
that augment our cities, are impacting
urban living. With an overall goal
of anticipating future trends, we
bring together researchers from
over a dozen academic disciplines to
work on groundbreaking ideas and
innovative real-world demonstrations.
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Each academic year, the SENSEable
City Lab invites students at
the Massachusetts Institute of
Technology to participate in the
Digital City Design Workshop. The
workshop seeks to provide pragmatic,
technological solutions that address
a key concern of urban living.
The SENSEable City Guide series
showcases this research which is
undertaken in partnership with cities
from across the world.
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By Dasha Paramonova

Moscow is at an ideological crossroad;
it is a city where the inertia of history
and the ambitions for a modern,
globalized and neo-liberal city meet.
The recent protests in the wake of the
2012 Russian Presidential election
have brought to the forefront the
stark contrast between the competing
visions of Russia- with Moscow at
the center of the battleground.
Days before the Digital City Design
Workshop team left MIT, protests
broke out in Moscow following the
Presidential election. Protesters
complained that the election of
Vladimir Putin as President was
fraudulent; counter-protesters
viewed their President-elect as not
only legitimate, but also capable
of bringing both strength and
prosperity to the Federation. Even as
protest calmed, some of us noticed
the continued silent protests, with
simple ribbons letting others know
that the protests would continue
forth. The protests were about
more than just one man, rather
they pointed to the ongoing, deep
rooted debate about the future of
Moscow and Russia at large. The
Digital City Design Workshop looked
to Moscow as it presents a city of
many challenges and opportunities.
This tension is palpable as one
navigates the city. Stalin’s “seven
sisters” can be seen looming high
over the city’s skyline and the Kremlin

dominates the heart of city. The signs
of the powerful Russian past mingle
with the new. For the tourist, theses
tensions can be exciting, but also
disconcerting. While Soviet relics are
a sight to behold, they are hard to
find without tourist signs, maps and
guides. Signage is more often than
not in Cyrillic, making navigation
around the city for tourists difficult.
Admission prices to the cultural
jewels of the city vary between
Moscovites, students, and foreigners,
and there is little transparency into
the reasons behind these dual pricing
systems. In an anecdotal case, in our
meeting with the head of tourism for
Moscow, we learned that his agency
had recently “discovered” a museum
that had been open for years.
This opacity leads to a sense of
insecurity as one navigates the city,
and served as the space in which the
MIT students sought to intervene.
The brief that was developed was
two fold and addressed issues
of safe and security, and tourist
infrastructure. Firstly how could
you provide a sense of safety and
security within this milieu of opacity?
And secondly how could technology
provide an infrastructure for
tourists that could keep pace with
the dynamic nature of this city?
The team benefited from a
collaboration with the students
at the Strelka Institute of Media,

Architecture and Design—Elena
Bykova, Ekaterina Izmestyeva,
Natalia Kopiekina, Tatiana
Mamaeva, Carlos Medellin, Kats
Philipp, Irina Rudnichenko, Anna
Siprikova, and their advisor Dasha
Parmanova—who served as guides
and fellow researchers through
the exploration of Moscow.
The students came up with a variety
of possible solutions to the brief
including Anna Muessig’s project
that uses sound and music as a
means of finding emerging cultural
locations around the city, and Kevin
Lee’s idea for an infrastructural
intervention in the ubiquitous
underground passageways that
allows one to discover products
being sold in the immediate vicinity.
Three projects honed on the challenge
of providing a sense of safety and
security. Kyle Barker’s project sought
to use an application that translated
the Cyrillic signs as a means to also
create connections between visitors
and tourists. Kyle Coburn’s project
hopes to improve the pedestrian
experience in an urban environment
that heavily favors cars over people
by monitoring for accidents, and
as a means to crowd-source unsafe
locations. Kobi Ruthenberg attempts
to make a visual connection between
the subway experience and the urban
spaces above to give an awareness
of where one is within the city.

SCG MOSCOW / INTRODUCTION

SCG MOSCOW / INTRODUCTION

MOSCOW 2
Introduction

SENSEable CITY LAB, MIT

Простые слова

караоке

by Anna Muessig
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PROJECT
DESCRIPTION

How do we find great places in cities?
How do we know when we’ve found a
cool place? Searching for and finding
new places and new experiences is
a fundamentally urban activity - and
it is this activity that makes cities
exciting. Tune-in captures this
excitement by visualizing the pulse
of the city and by helping users
find shared musical experiences.
At first I had a hard time finding the
cool places in Moscow. I was struck
by how closed the city felt: people
didn’t meet my eyes on the street or
on the subway, there weren’t inviting

shop windows, it was freezing cold.
Yet, our generous hosts brought
me to the most interesting, warm
places full of artists and craftspeople.
Why couldn’t I find these places
on my own? And how could I help
promote these places to outsiders
without ruining their cachet?
When we visited the ministry of
tourism, they asked us to help
them locate the interesting places
in the city. They said they have
been consumed with intra-soviet
business tourism for decades, and
that they had lost the pulse of
their own city. To them, there are
huge blank spots on the map.

The coolest places aren’t even
on these sites. The underground
club that operates on Tuesdays or
whenever is not on Yelp. The tiny
Uzbek restaurant doesn’t have
a Twitter account. Foursquare
doesn’t pick up the sweet sounds
emitting from the every-other-week

abandoned factory speakeasy. What
if there was a way a digital platform
could help you know where your
idea of a cool spot was in real-time,
a way for the cool places of the
city to speak to their citizens.
I started to think about the
component parts of cool. What is a
cool place? Cool places leave traces.
In the morning they leave trash on
the sidewalk. They are surrounded
by a buffer of cigarette butts. They
leave a ring of bicycles locked to
trees, or taxis patrolling the side
streets. Cool places leave bottles of
vodka in the recycling bin the next
morning. They also are coupled with
a unique type of expression: live
music. Listening to music together
is a basic human experience. We
listen to dinner music, we go to folk
concerts, we groove to club music.

“We don’t even
know what is
happening in our
own city. maybe
you can tell us?”

Music is everywhere in Moscow.
There are old propaganda speakers
that blast soft rock against the
traffic at the entrance to Gorky Park.
Every lunch spot has a techno beat
to accompany your borscht. Many
restaurants have live music. The
sound of this city is unique, it is
personal and idiosyncratic, and it
celebrates the sensual elements of
the city that often get overlooked.
It deserves its own map.

Moscow Tourism
Department

Tune-in: Moscow is a way for the
sonic city to create it’s own map –
and to help urban denizens, from
tourists to grandmas, to navigate
their own personal soundscape.

We can make
the city in a new
way by seeing
urban music
in real time

TUNE-IN
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TUNE-IN: CREATING SOCIAL
SOUNDSCAPES

What if there was another way to
browse a city that was different from
the central tourist attractions like
Red Square? What if there was a way
to build a digital network of realtime
social happenings that wasn’t
reliant on social networking, user
preferences, ‘likes’, uploading images,
or submitting your new business for
inclusion in one of these platforms.

MOSCOW

DENSITY

BPM/LOUDNESS

Простые слова

караоке

Катамадзе Нино и группа
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Братина
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Белая Гвардия и Ященко
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SONIC PATTERN RECOGNITION

GPS FREQUENCY MAPPING
PROJECT
DESCRIPTION
Using two overlapping technologies,
Tune-in identifies the music of the
city, identifies how many people are
listening, and helps you tune in.

GEO-TAGGED TO MOSCOW

GEOTAGGED TO MOSCOW

After downloading the Tune-in mobile
phone application, sonic pattern
recognition technology ambiently
runs on your mobile device. A
database of the spectrogram patterns
of thousands of songs identifies
the music you hear and geocodes it
to a map. This pattern recognition
software has the ability to dig deep
into noise to identify music, picking
out recognizable songs from white

noise. Some algorithms even have the
ability to identify mash-ups, and most
can identify songs over loud voices
and urban noise. The aggregated,
geocoded result of this technology
is a real-time soundscape that is
searchable, and can help tourists and
citizens alike find the cool places they
are looking for. However, without
understanding who is listening
to the tagged music, how would
anyone know the difference between
someone listening to the radio in
the shower and a loud concert?
Aggregated GPS signals can
approximate human density within
the city. By identifying how many
mobile device GPS signals are in

one area, we can create a human
‘heat-map’ that shows how many
people are listening to music
together. A big rave in a warehouse
has a lot of heat. A teenager singing
in their car alone has none.
Layering sonic pattern recognition
with human heat-maps, Tune-in
creates a realtime map of public
music listenership. It creates high
points where many people are
listening to a certain song, and
can show where music is played
regularly. The standard Tune-in
view displays high listenership by
showing a ‘taller’ song on the map. A
large concert with high listenership
will produce a ‘tall’ looking song.

A street busker will produce a
‘shorter’ looking song on the map.
Tune-in not only creates a totally new
way of seeing the city through music
– it also creates new experiences, new
urban centers by drawing listeners to
unexpected places. Tune-in: Moscow
is a map that actually makes the city.
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PREFERENCES
SHARE YOUR TUNES
SONG...потерял без твоей любви
ARTIST.........Сергей Лазарев
BPM.....................100
DECIBEL..............medium
LISTENERSHIP.............10

SEARCH FRIENDS
TUNE IN

SEARCH

SHARE
FILTER BY

NOW

never heard music here
before, first time tuning
in to this song
CURRENT CITY
CURRENT CITY

AMBIENT SENSING

PERSONAL
INTERACTIONS
The personal interface for Tune-in
is a mobile phone application.
Users can view the Tune-in map,
which shows the city on a plane,
and reconfigure filter settings on
the Y-axis. The standard view is a
real-time soundscape showing peaks

SEARCH

GENRE
BPM
VENUE
MY PREF
CURRENT CITY

HOME

where there is a high listenership.
Users can also choose to tailor the
map to their preferences. Using the
mobile application, users can search
the city using different filters such
as beats per minute to find a certain
tempo of music, by genre, or by how
frequently a particular venue has
high listenership. Where is there
folk music playing tonight? Where

QUALITIES

GENRE

REGULARITY
FRIENDS

DECIBEL
BPM

CURRENT CITY

TUNE-IN

is the fastest beats-per-minute
club music? What path along the
Moskva River will walk me past
the most street musicians?

into the city by scrolling through
what’s playing now, similar to
how you might spin a radio dial
and land on a random station.

Users also have the option to trust
chance: similar to spinning a globe
and putting your finger down on a
random location, using the Tune-in
interface, you can literally tune

Finally, Tune-in learns your
preferences and builds a soundscape
uniquely tailored to you. By
tracking the music you listen to
frequently, Tune-in can learn what

GENRE..................club
BPM.....................140
DECIBEL................high
GEOGRAPHIC FREQUENCY.....

SEARCH MUSCOVITES

CURRENT CITY

SEARCH

MANUAL
TUNE-IN FOR ME

CURRENT CITY

SHARE

you like and suggest what parts of
the city you should visit tonight.
Using this function, you have the
option to share your path with the
world – and to search for others
who share your music preferences.

YOU
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......LISTENING......

URBAN
INTERACTIONS

BROWSE THE CITY

The traditional idea of the flâneur
was a wandering character, windowshopping, watching others, being
watched. Through this constant
searching and seeking the flâneur
added to the vibrancy of the city.
Tune-in offers a way for digital media
to aid in flâneurie by re-introducing
the activity of searching and seeking
new shared musical experiences.
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2:00
Club music
10:00
Protest music
14:30
Church music

16:00
Street Buskers

13:30
Live folk music

s

ic

BY FRIENDS

BY STRANGERS

WHAT IS TONY LISTENING TO?

WHO ELSE LIKES
AZERBAIJANI MUSIC?

GEOGRAPHIC

GEOGRAPHIC

YOUR ROUTE ADDS TO NETWORK INTELLIGENCE
AND BUILDS YOUR PROFILE

BY VENUE FREQUENCY

folksong

s

ub mus
cl

ic
GEOGRAPHIC

FREQUENCY

folksong

ub mus
cl

DGENRE

BY GENRE

FREQUENCY
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Tune-in is both a lens and a map
that reveals Moscow as a city
with rich culture, waiting to be
discovered. Although designed for
urban travelers, this soundscape will
also be a new resource for business
owners, tourism officials, urban
planners, and many others who
wish to understand how culture
sounds and clusters in real time.
Tune-in offers a new promotional

outlet for entertainment
establishments: the more listeners
the ‘hotter’ their dot on the map.
Urban scholars and urban planners
will have a new way to understand
where social gatherings happen
in the city, and be able to build the
city to better support this activity.
And of course our friends in
the mayor’s office will finally
have a better idea of what is
happening in their city, and be
able to nurture it like the tourism
department they strive to be.

DGENRE

16

GEOGRAPHIC

Your Path

GEOTAGGED TO MOSCOW

Live Azerbaijani music
in a basement restaurant

Katerina is searching
for live Azerbaijani music
right now

18
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BROWSE THE SOUNDSCAPE

Started: 19:00
Type: Live
Genre: Folk music
Current Song:

SIGN-IN
You want to explore the city.
No ideas
But your device has been
gathering ideas

FIND

LEARN
Tune-in knows what
you like
FILTER BY

NOW

MY P
CURRENT CITY

TUNE-IN

20

ANNA MUESSIG
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Anna grew up on the banks of the
Mississippi in Minneapolis, MN. She
researches the role of artists in
cities, particularly in post-industrial
contexts, with a special interest in
how these actors can play a role in a
revived manufacturing economy.
Prior to coming to MIT as a Master in
City Planning candidate, Anna worked
in New York as a fundraiser, funder,
curator, and project manager for a
range of contemporary art projects at
Creative Time and the Foundation for
Contemporary Arts. She co-founded
Nuit Blanche New York, which
produces outdoor site-specific light
and projection experiences. She was
also a proud board member of the
Greene Hill Food Co-op and research
associate at Metris Arts Consulting.
She holds a B.A. in Urban Studies from
Vassar College.

M2
The underground
marketplace
by Kevin Young Lee

SENSEable CITY LAB, MIT
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PROJECT
DESCRIPTION

Digital technology is making the
world a smaller place on a global
and local scale. Applications such as
Google Street View and Google Earth
allow users to navigate to places they
have never been to with just a click
of a button. Amazon.com allows you
to shop for almost anything from
the comfort of your home. However,
even with these new technologies,
the popularity of international
travel and tourism is still booming
more than ever. Why is this the case?
These new technologies are veering
towards creating a sort of “digital
space,” an idea that new technologies
are undermining the need for future
physical spaces and infrastructure.
When people travel to a different
country they want to experience
these cultures firsthand. They want
to taste the food, see the scenery,
and most importantly see the items
before purchasing them. The need
for humans to experience physically
is bypassed with many new digital
technologies, but who says it has to
be one way or the other?
THE MOSCOW UNDERGROUND
Much of central Moscow’s urban
planning gives high priority to the
automobile. As a result, the unusually
large streets lack a relationship to
the human scale. A separate means of
circulation for pedestrians is required
- the underpass - an urban condition
within the city that characterizes
Moscow. These underpasses, serve the
general surface traffic as well as those
from the subway stations, becoming
places of high-density pedestrian
movement during peak hours.
Through time, similar with other
high traffic areas, these underpasses
evolved into places of economy and
activity. It is not uncommon to find
Kiosks set up by locals selling items
such as pastries, souvenirs, hats,
umbrellas, medication, and cigarettes.
These places also become informal
gathering areas for starving artists
and musicians. However, during
non-peak hours, the lack of intensity
can render the space quite daunting.

This project looks at transforming
Moscow’s underpasses into places of
constant activity. The Tesco Subway
Grocery Shopping Project in Seoul,
Korea was a critical precedent that
served as a point of departure.
Posters are placed in the long subway
wall surfaces contained pictures of
shelved grocery items. Below each
item contained a unique QR code in
which customers can scan with his
or her Smartphone. Once scanned
and processed through an a phone
application, the item is delivered to
the customer’s home.
What if this idea were to become an
open platform in real time, a digital
billboard, where people and local
stores can post items for sale, set
up meetings for interest groups,
and even advertise places to stay creating what would typically be an
online forum into an actual physical
space? This project aims to do just
that. Creating a real time, “digital
wall” along of the corridors of the
underpasses that respond to the
movement of people throughout
these necessary, daily treks will
guarantee maximum exposure to
listings, from a variety of sources,
that may or may not be expected. It
will cater to anyone ranging from the
impulsive buyer to the meticulous
planner to the naive tourist.
Using Bluetooth technology, the
wall will interact with a passerby’s
Smartphone if they choose to
do enable it through a simple
online registration process and
an application on their phone.
According to proximity along this
screen, certain listings will flash or
scale up in size to get the attention
of the user. Furthermore, the
wall will display items of interest
and increase in size according to
popularity, drawing more and more
attention to it. The “digital walls”
will be proliferated throughout the
different neighborhoods of central
Moscow, each having a specific
radius of influence. For each district
that has a digital wall, there will also

be a physical node created for the
purposes of trading and meeting.
These will be located in public spaces
where users will be able to sit down
with a coffee or quick snack from
nearby cafes while waiting for a
meeting with other users. Tourists can
utilize these nodes to charge their
phones, or use them as convenient
landmarks in the city to meet their
friends.
Thus, each digital billboard will have
a unique location, physical node,
contextually different items listed for
sale, and locally active user groups.
The possibilities are completely
open to the users of the groups. For
example, nearby retail stores can
advertise special sale items of the
day. Based on the amount of scans
an item receives, it will be more
noticeable to people passing by. Users
with specific interest groups, tourists
and Muscovites alike, can post a
listing on the wall, and join them at
the designated nodes. The digital physical platform emphasizes the
value and importance of local goods,
local culture, and epitomizes places of
interaction and exchange. With this, a
new layer of interactivity is added to
the mundane commuting experience,
creating a prolific network of hyperlocal, real time shopping experiences.
SAFER SHOPPING
A common critique of different forms
of online trade, particularly a popular
one named Craigslist, is that there is
no way of checks and balances. By
incorporating the physical element,
this scheme adds a new layer of
security to transactions exposing
every interaction to the public. In
doing this, an attitude of the “public
good” is instated to users around
the area so that everyone can play
a part in a “Neighborhood Watch”
system. Locals and foreigners alike
will be able to gather together in new
spaces and use a market system that
provides basic commodities as well as
exposes local treasures to everybody
at a fair price - who wouldn’t like that?
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Images describing the urban condition in Moscow that needs to be addressed.
The intervention is a digital screen within the underpasses of Moscow
that breaks the monotony of the corriders during commutes.
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PHYSICAL PLACE MAKING

How can an existing element of
infrastructure be enhanced and
programmed with something that
will interest everybody - tourists and
locals alike?
The Hyper-Local // Global Marketplace
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graphic designe r // RUB600

ma rke ting assis tant // RUB300

BARTENDER // RUB1000

LABORER // RUB 60

ga rdene r // RUB50

ACCOUNTANT // RUB300

PHOTOGRAPHER RUB2000
produc tion assis tant // RUB600

LANDSCAPER // RUB1200

inte rn // RUB600

DOG WALKER // RUB400
rea l es ta te agent // RUB1000

c ritic // RUB600

Despite the its slender shell, the MacBook Air doesn't skimp on the specifications. It includes a 13.3-inch
LED-backlit widescreen display, full-size and backlit keyboard, and a built-in iSight video camera for video
conferencing. The MacBook Air is powered by a custom-built 1.6 GHz Intel Core 2 Duo processor, which
provides an optimized, multithreaded architecture for improved multitasking performance. Other features
include 2 GB of RAM, an 80 GB hard disk drive, Wi-Fi connectivity via 802.11a/b/g/n standards, a micro-DVI
video output (with included adapters), and up to a 5-hour battery life.
It comes pre-loaded with Apple's Mac OS X 10.5 Leopard operating system, which adds over 300 new features
including easy backup of your most important data via Time Machine, a redesigned desktop that helps eliminate
clutter, and the newest version of the fast-loading Safari web browser. It also comes with the iLife '08 suite of
applications, including iPhoto, iMovie, Garageband, and iTunes.

SECURITY GUARD // RUB600

pickup at local store.

* 1.6 Intel Core 2 Duo processor with 4 MB shared L2 cache; Intel GMA X3100 video processor with 144 MB
shared memory
* Thinnest, lightest MacBook ever includes multi-touch trackpad, built-in iSight webcam, and up to 5-hour
battery life
* One USB 2.0, built-in Wi-Fi (802.11n draft plus 802.11b/g), Bluetooth 2.0 + EDR, Micro-DVI video output with
adapters
* Preloaded with Mac OS X 10.5 Leopard operating system and iLife '08 suite of applications
* 13.3-inch glossy LED-backlit screen; 80 GB hard disk drive; 2 GB of RAM (maximum capacity)

DELIVERY SERVICE // RUB 20

REPAIRS // RUB 500

dog wa l ke r // RUB1000

HANDYMAN // RUB700

With the MacBook Air, Apple has created the world's thinnest laptop--measuring an unprecedented 0.16-inches
at its thinnest point (and 0.76 inches thick overall). Apple also introduces its vaunted multi-touch technology,
found on the iPhone, to its laptops with the MacBook Air, enabling you to pinch, swipe, or rotate to zoom in on
text, advance through a photo album, or adjust an image via the oversized trackpad.

TREE CLIMBER // RUB70
DELIVERY SERVICE RUB300

l anguage ins t ruc tor // RUB600

ba ris ta // RUB600

DESIGNER // RUB30

Reviewe r // RUB600

TUTOR // RUB80

WINDOW WASHERS // RUB300
CLEANERS // RUB500

MASSAGE // RUB200

babysit te r // RUB1000
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meet at physical node.

An application coordinates the online database with the QR codes, local
markets, and users. This graphic portrays the process of using the smart
phone application.

PERSONAL
INTERACTIONS
The issue of how to graphically
display the listings for the digitalphysical marketplace was a primary
focus of investigation. There needed
to be a visual style that spoke a
universal language to tourists and
locals alike. Given the obvious
language barriers between different
countries, a text-based visual
system had to list items that are
relevant only to locals. Thus, listings
pertaining to things like long-term
housing and certain services and job
requests become manifested on the
text-based screen. On the opposite
side, a graphic-based screen that is
understandable by anyone. Overlayed
across the image of the item, is in
large text a number that related to
the cost, in Russian Rubles. That way,

people will be able to see the type of
deal they are getting immediately,
because with any form of marketing,
grabbing a customer’s attention
quickly is the key. There is also a
scannable QR code on the bottom
of each item. This, combined with a
smart phone application is how users
interact with the item, reserve it, and
find it.
Local stores, whether they are small
kiosks, retail, or cafes, and other users
can post items that they want to
advertise to the network. This is done
primarily through the phone. There
will also be access from a website
for users who are greater than the
individual such as retail shops, where
there is a higher level of need for
management.
For someone who scans the item,
an item description as well as the

location of where it is in relationship
to that person is shown on the smart
phone screen. In the background, the
application registers the number of
views an item gets from scanning, and
also keeps track of the type of items
that the user has scanned to create
a preference list that is stored in the
application database. That person
then has the option of “reserving”
or “buying” the item of interest. The
user will then go to the appropriate
location to get the item - a store or a
physical meeting node in the city.

10,000

The digital screen engages the passerby by connecting via Bluetooth
technology and an application that finds items of interest to the user and
scales them up in size. Each item has subsequent overlayed information of
QR codes and prices so that they are easily identifiable as a user quickly moves
past the screen. Furthermore, based on a real-time data an item can grow
in size in a default, uninterfaced state, by the number of views(scans) it gets,
making it become more and more popular as more people can see it.

Graphic illustrating the reaction of the screen to a common passerby.
Information on the user’s phone activate certain items on the screen.
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URBAN
INTERACTIONS

The main element of the project. It
lists the different items for sale. In
this case it is a local electronics store.
There is one located within each
district at the underpass that has on
average the most pedestrian traffic to
maximize usage and exposure. They
are also located within reasonable
proximity to everything in the district.
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The Underground Marketplace
attempts to capitalize on the
unused, banal, spaces of a necessary
infrastructural component in
Moscow. Since they are located
everywhere, to provide digital LED
screens for each underpass will be too
expensive for the city. Thus, in order
to maximize the use of the screens,
Central Moscow will be divided into
different “market districts,” as shown
on the map on the opposite side.
Each district will contain three urban
elements: a Digital Screen, a Physical
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DIGITAL SCREEN

Node, and the Local Stores. These
combinations will ensure a microeconomy exposing local goods as well
as participating in a larger network
of districts. The location of digital
screens will be in areas with highest
pedestrian movements. Perhaps by
installing this, it will change the way
in which pedestrians commute to
their everyday destinations, changing
the flow of movement on an urban
scale. The physical nodes, will create
new public spaces for people to
occupy, and the economy will grow,
benefitting from the new market
sources.

01
03

02

LOCAL STORES

PHYSICAL NODES

Within each district the local stores will be able to post
advertisements on the digital screen such as daily specials,
seasonal sales, or even regular inventory. With this, the
types of items in a neightborhood are exposed on the
digital screen, promoting business as well as educating
users - local and foreign - on what is available.

These physical nodes are placed throughout each district.
Their location is decided based on places with highest
public value - value generated by places with most interest
to tourists, or locations that have amenities that these
nodes can take advantage of. This specific location in the
Red Square is adjacent to the GUM Department Store,
where users waiting for their meeting can relax and spend
some leisure time shopping or sitting at a cafe.

03

02
01
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listing will be displayed on the digital
screen, and when purchased, all the
buyer has to do is bring a unique
QR code to the store to receive the
item. Finally, when a user enables
Bluetooth technology on his or
her phone, it will run the shopping
application and coordinate with the
digital screen. Because everyone with
the application will have an account,
there will be a shopping history
and list of interests gathered to
personalize the shopping process.

Sunken plaza for public loitering and leisure.

Tower to serve as wayfinder in the city.

The two physical elements of the
scheme that need to be designed are
the digital screen and the physical
node. The digital screen will be placed
on an undulating surface that is
offset from the existing structural
wall. The crevices in the surface divide
different parts of the screen and
determines the display for different

Technology diagram
Different modes of access and primary elements to the digital screen.

categories. This allows for a visual
uniformity for the system while at
the same time displaying multiple
markets and items. The empty space
between the concrete wall and the
designed wall will be used to provide
the necessary infrastructure to power
and make the system work as well
as provide maintenance access. The

physical node will be located in public
spaces away from the screen. These
will include a sunken plaza with a
“tower” at the center that serves as a
way of navigation and designation.
The steppes of the node create an
informal seating area where people
can loiter.

Portion of a tunnel in which the digital screen is installed.

upload from home.

Poche space for infrastructure and maintenance.

1
upload from the store.
internet database

digital display

physical node

QR code

Dividers to differentiate display categories.

Bluetooth Technology
smart phone

LED Screens linked to online database
Bluetooth sensing.
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Technologically, speaking, the
Underground Marketplace uses the
existing technology of today’s society.
This system will require the use of GPS
systems for Smartphones, Bluetooth
technology, QR code readers, and an
online database to coordinate the
different elements. The first step in
setting up the system will be to create
an online application of naming,
archiving, and listing items as well as
a way of linking everything to a QR
code. This database will then be made
available to the public, where users,

retail stores, etc will be able to post
to this open marketplace community.
Smart phones with cameras will be
able to take pictures and identify
QR codes as a way of verification.
Therefore, someone from home
would be able to upload an item that
they want to sell from the comfort
of their own home. When a buyer
purchases the item, the seller can
meet them at the physical node - in
a public place increasing the safety
factor of these types of transactions.
If a retail store would like to advertise
an item on sale for that day, they
would log on to a website where
they enter in the information. The

30

A NEW TYPE OF SHOPPING
EXPERIENCE
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Along with introducing a new way of
advertising items that may or may
not be known to the public, this new
type of social marketing can change
the way people move throughout
an urban environment as well as
interact with each other. People are
able to see each other’s interests,
creating an opening for potential
conversation and friendships based
on these similar interests.
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Born and raised in Los Angeles,
California, Kevin Young Lee received
a Bachelors of Arts in Architecture
at the University of California,
Berkeley in 2008. He is currently a
Masters of Architecture candidate
at the Massachusetts Institute of
Technology completing his second
year, with an expected graduation
date in 2014. Kevin has worked for
architectural design firms such as Neil
M. Denari Architects in Los Angeles
and Skidmore, Owings, and Merrill LLP
in Chicago. Aside from architecture,
Kevin is interested in photography,
visual effects and graphic design.
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Moscow periscope
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PROJECT
DESCRIPTION

Addressing the project’s brief
regarding aspects of security and
safety for tourists and expats in the
city , Moscow Periscope suggests a
digital intervention in the fascinating
underground world of the city
that will allow for new types of
connections between the city’s
surface and its magnificent hidden
asset. Thus the digital realm becomes
a space for an urban experience
which is incorporated into the city’s
infrastructure, and that potentially
will be a key component in Moscow’s

Moscow Periscope
suggests to the
passenger
a platform for
a real time
virtual interactive
connection with
the surface
of the city

How can we imagine new forms of interaction between Moscow’s
underground world and its urban surface? How can the city of Moscow
leverage this hidden asset in order to improve the experience of the city
both for locals and for tourist, and at the same time allow for a new type of
transparency between the two separate worlds?

plays an essential role in the life of
almost 12 million residents with a
daily passenger traffic average of
6.6 million. The Moscow Periscope
application provides the passenger
of the metro system a platform for
an interactive and live connection
with the above ground city. The
passenger is exposed to the city’s
immediate activity in a new way
that has not been available before
– a view through a virtual window
while riding in the underground
public transport system. In addition,
apart from merely being able
to discover the city from a new
viewpoint, the passenger is capable
of communicating his thoughts on
the places he passes by (under) and
share with the community of users
his opinion and suggestions. As such,
this digital platform becomes a new
type of social media, which is not
open for all users across the world
or even the city, but is exclusive for
the passengers of the Metro system.
This is potentially a connecting
device between the city’s physical
structure and the users of the system
that allows for a greater sense of
belonging and will enhance the
citizens’ pride of their city.

35
SCG MOSCOW / M3 / MOSCOW PERISCOPE

SCG MOSCOW / M3 / MOSCOW PERISCOPE

The city of Moscow has difficulties
attracting foreign tourism. Although
the city has an extraordinary
amount of attractions to offer and
an impressive stock of historically
significant places to explore, it
seems that tourists are timid to pay
a visit. This might be due to issues of
a history of conflicted politics and
the rather unpleasant image the city
has received due to that, but also
has quite a bit to due with barriers
of language and an apparent lack of
order in the city’s organization that
hinders the tourist ease of access
and navigation.

everyday activity. By using Moscow’s
Metro system as a platform for a
digital application, we provoke a
potentially fertile soil to connect
passengers from all classes of society,
both local and visitors, to be exposed
to new types of information and
perspectives about the city.
Moscow’s Metro system is famous
for its beautiful decorative halls, and
serves the city as one of the most
vibrant public spaces that exists
for the benefit of its citizens and
visitors. As such, the Metro system

PERSONAL INTERACTIONS

MOSCOW PERISCOPE
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The Moscow Metro is one of the
city’s key public spaces, which truly
represents the city’s unique character
and gives the citizens a place to build
upon their civic identity and which
reflects their social collectivity. As
such, the metro system is a crucial
component for the city of Moscow,
serving as an infrastructural social
condenser that allows for an
extremely heterogeneous group
of citizens to challenge daily the
division between the private and the
public aspects of their lives.

The Moscow Periscope application
presents several different possible
interfaces for the virtual exploration
of the cityscape while riding the
metro. While they are all based
fundamentally on the ability of
the passenger to see the street
level in real time, there are various
adaptations to the interface that
enable the user to interact with the
offered data and further investigate
certain points along the street. The
various modes of street view and
maps allow the user to interact with
the data that is presented, through
tools for annotation and bookmarking as well as chat and share
functions thatpromote an interactive
social feature of the application.
These diverse set of tools, although
not revolutionary by themselves,
will reveal a unique type of urban
interactivity merely by operating in
real time as well as relating to the
exact location of the user – who is of
course moving through the city. So
this special combination of a location
based application that operates in
real time as well as in movement,
will possibly collect a group of daily
users that relate to their physical
space directly by doing an amazingly
mundane act – riding the metro.

Image Based on source: Christophe Meneboeuf http://www.pixinn.net/
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Metro riding is undoubtedly an urban
experience. A unique adventure solely
reserved to large cities dwellers
around the globe. Traveling in these
long underground corridors, whether
local or a visitor, one is challenged
to share for a moment a rather tight
physical space with a collection
of complete strangers. While this
experience of proximity to strangers
surly has great benefits as well, it is
probably easy to conceive of a few
less pleasant aspects of this moment
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as well. In that respect, the Periscope
presents an opportunity for a device
that will allow the individual to
escape to a solitary virtual space, yet
still remain within the social urban
realm, rather than to escape to a
completely personal condition, as
normally happens with metro riders
which surf the web through their
personal devices. In a way it offers
a mirrored space of the city, one in
which the passenger does not leave
the physicality of the city and yet
allows for a complete immersion in
the virtual space that the Internet
offers.

One of the most important aspects
of such a virtual experience is clearly
the point of view offered to the user
– transmitted through the lenses of
the street level cameras. While we are
absolutely accustomed through the
Internet to the use of a satellite or
map view, it is hard to say that street
view that provides a perspectival
experience has yet to concur its place
within the virtual world. Although
it is heavily known for gaming
purposes, it is still far from reaching
its potential for the daily user of
the Internet. There for it is same to
assume that with the advancement
of possibilities of users to experience
perspectival views in virtual space,
the Periscope will accumulate more
and more presence in the passenger’s
lives.
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TECHNOLOGY
DESCRIPTION

The on-ground street cameras is
the most essential elements in
the system, which is in charge of
recording the street - scape in real
time in order to later, transmit that
which is recorded to the personal
devices. The cameras are organized

The computer server will receive
the footage recorded by the street
camera network and distribute it
to the passengers through a web
based software which will allow for
their smart phones and tablets to
connect to the system and be part
of this unique urban experience.
This connection between the mobile
electronic devices and the metro
computer server will be enabled
through an omnipresent WiFi

network – an elements that in fact
exists already at present at the
Moscow metro system in the radial
line. It is safe to assume that in short
time, this WiFi system will spread
all across the metro network and
will enable this connection. Lastly,
there is also a need for a specialized
GPS underground system, which will
detect the exact location of each
mobile device and will synchronize
its coordinates with the path of
movement of the passenger. This
will enable a seamless simulation
of on-ground movement for the
underground passenger.

LIVE VIEW STREET CAMERAS SPREAD OUT ABOVE THE PATHS
OF THE METRO LINES
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COMPUTER
SERVER HUB

UNDERGROUND
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WIFI
SYSTEM

PERSONAL
DEVICES

The technological integrity of the project lies in the closed feedback loop which runs through five key
elements; an on-ground real time street cameras network, a computer server hub which hosts all the
captured footage and the required web based software, an underground GPS system, an underground
WiFi system and finally all the personal mobile devices carried by the passengers.
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The Moscow Periscope technological
specification includes four key
components, which are essential for
the system’s integrity; an on-ground
street cameras network, a computer
server hub, an underground GPS
system, an underground WiFi system.

along the paths of the metro lines in
a way that will allow them to capture
the streets while simulating the
movement of the train carriage as if it
were riding on the ground surface.
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DIGITAL SPACE AS
A MEDIUM OF URBAN LIFE
In the year 2012, It seems utterly
naïve to be surprised by how much
the digital world has proliferated
our personal life and as a medium
for social interaction. The personal
has long gone became public, and
the public has become privatized
in many ways. This radical shift in
the characteristics of the social
aspects of our collective ways we use
space, raises a serious challenge to
designers and policy makers to adapt
our environment to this evolution of
social ability and activity. Moscow
periscope is an attempt to rise to this
challenge of mediating between our
civic space that is obsolete and the
urban dwellers, which is thirsty for
new condition of interactivity with
this new exciting world.
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Kobi is a graduate student in
the SMarchS Urbanism program,
Department of architecture, MIT.
Kobi’s academic interest lies mainly
in formal manifestations of the
global city in relation to political
and economic contexts in emerging
markets.
Originally from Jerusalem, Israel, Kobi
earned his B.Arch from the Technion
- Israel institute of technology.
Following graduation, Kobi practiced
architecture and urban design and
collaborated with leading practices in
Tel Aviv and Jerusalem. In 2010, Kobi
moved to Shanghai, to work for PTW
architects, and lived and worked in
China until joining MIT in 2011.
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PROJECT
DESCRIPTION

The Cyrillic
Alphabet presents
a barrier for
travelers as they
navigate Moscow

perspective it would be detrimental
and potentially destructive to the
character of the stations. Beyond
that, at present, the text on the
trains is translated into its phonetic
equivalent rather than its literal
translation, which makes it difficult,
and often impossible, to match it
against a guidebook written in one’s
own language. This problem would
only worsen through its duplication
via in-station signage.
And that’s just the Metro: multiply
the inherent complications of this
endeavor across the network of
systems operating simultaneously
at the scale of the city, and the
complexities of this undertaking
manifest themselves quite forcefully.
This project seeks to address
these issues at the productive
intersection of user input and digital
augmentation.

?
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The Cyrillic Alphabet presents a
barrier for travelers as they navigate
Moscow. In nearly every case,
signage is presented in Russian
only. Recently, the city has begun to
address this issue by replacing the
on-train Metro maps with new ones
showing each stop in both Russian
and English. While this is certainly
a step in the right direction it falls
short of tourists’ needs. For example,
while the on-train maps appear in
both languages, the station signage
denoting stops and connectingtrains is still only printed in Russian,
which creates a confusing discord
between the map that a passenger
follows along with on the train and
the stations that they are passing
through. However, augmenting

the existing signage in the Metro
stations with additional languages
presents its own set of problems.
For starters, which and how many
languages should the city choose?
Would several languages on the same
sign muddy the messages for their
main constituents: the Muscovites?
In any case, replacing thousands
of signs across 185 stations would
be incredibly expensive. Also, from
both a design and a historical

?

?
?

?

?

?

?

?

?
Top: A photo is translated from Russian
to English in real time.
Right: The many form factors of Moscow’s
signage infrastructure.

?

?

?

48

PERSONAL
INTERACTIONS

Left to Right: SnapTranslate answers the question,
“What did people do after taking the picture
that you just took?”; The user can have the Russian
word spoken aloud to master its pronunciation;
The user’s photo are stored in an online profile as
a record of their trip for themselves and others.

As the user pans
their phone’s
camera around,
the cacophony of
signage is replaced
by comprehensible
language.

cacophony of signage is replaced by
comprehensible language. Taking a
photo marks a geographic moment
on the user’s journey, allowing
them to register their path through
the city while seeing the paths of
others. Through this process the
user can find people who may share
similar interests or at least similar
geographic proclivities.
Who was the last user to visit this
spot? What did they think of it?
Where did they go afterwards?
Where are the artists congregating?
The gay men? People over 50?
SnapTranslate helps to answer these
questions by using the universal
language of photography to unite
diverse people in an unfamiliar
setting, strengthening the bond they
feel with their surroundings and
hopefully learning a little Russian
along the way!

After taking a photo the user has the option of
seeing the last person to visit the location.
“What did they think? Where did they go
afterward?”
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This project proposes that the
monolingual signs that obscure
the city for tourists can be digitally
translated to aid navigation, record
experience and create interaction
between visitors. The intuitive act
of taking pictures replaces the
disruptive act of shifting one’s gaze
between environment and map.
Through a combination of Optical
Character Recognition (OCR) and
Image Recognition Software visitors
can use their cell phone’s camera
to translate text to the language of
their choice instantly. These photos
will serve as a visual diary of their
trip while simultaneously being geotagged and logged in a database that
allows the user to see other visitors
navigating the city in real time. This
project operates at the scale of the

city and uses the existing signage
infrastructure as a network of
distributed nodes for linking visitors.
SnapTranslate leverages the tourist’s
natural inclination to record their
experience to enhance it. It is a
smartphone application that acts
as a dynamic guidebook. As the
user pans their phone’s camera
around the environment the
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SnapTranslate
uses the universal
language of
photography
to unite diverse
people in a new
setting.
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1

The sequence: image acquisition, image analysis,
image translation & image retrieval
Opposite Page, Top to Bottom: The Cyrillic
alphabet and its English equivalents; An artistic
representation of the translation process from
Russian to English.

YA

SnapTranslate uses Optical Character
Recognition (OCR) to translate
Cyrillic text in to the user’s language
of preference in real time. The first
time a photo is taken, the image is
analyzed by the OCR software and its
data is simultaneously displayed for
the user and tagged with geo-data,
both of which are associated with the
image and stored on the server.
Over time, as different users take
photos of the same sign the server
uses image recognition software
to match the photo that is being
taken with the previous versions
of the photo and their associated
OCR metadata. Over time this image
redundancy creates a robust network
of metadata that allows for the real
time translation of text. In other
words, the aspiration of augmented
reality is achieved: real time data
layering.

2

R

5

6

YA

Б б
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AMERICANS

SPANISH SPEAKERS

TWEENS

BABUSHKAS

SnapTranslate
harnesses the
latent data set of
Moscow’s tourists
to help inform
future investment
in tourism while
improving each
traveler’s visit.

CULTURATI

Left: Moscow could use SnapTranslate to identify
where different groups spend their time as a tool
for directing investment.
Below: Visitors could use the same information
to discover what parts of the city might suit
them better. For example, “Where can I find the
spanish-speaking hipsters?”

demographic groups. For example, if
the city knew where Spanish speakers
hung out they could notify restaurant
owners to provide restaurant menus
in Spanish. Likewise, if visitors had
access to this information they could
see what parts of the city might be
more accommodating to their needs,
or conversely, which parts they
should avoid.
Users could also use it to track where they’ve
been, but also where other users have been. “He
seems interesting: where else has he been, and
what did he think of those places?”
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HIPSTERS

As is well known, in any complex
system, 20 percent of the system
accounts for 80 percent of that
system’s use. In the case of Moscow,
individual Muscovites undoubtedly
frequent the same places repeatedly
and, taken as an aggregate whole,
form around certain nodes
throughout the city. As these
residents move from one destination
to the next by the most expedient
means available, large pockets of the
city are left nearly unvisited.
Similarly, tourists are attracted to a
specific subset of the metropolitan
area, mainly its historical
monuments. Where they differ from
the city’s residents is that they have
a great deal to gain from taking less

efficient paths through the city as a
means of exploration. Additionally,
the portions of the city that interest
them form an inverse relationship
with those that interest the locals.
The meandering mode of tourists,
whether accidental or intentional,
provides Moscow with the chance
to harness metrics about the less
commonly traversed regions of
the city. With just over 4 million
tourists a year, this represents a
substantial data set. This project
seeks to harness the latent data set
of Moscow’s tourists to help inform
future investment in tourism while
improving each traveler’s visit.
Moscow’s Ministry of Tourism could
use this data to see what regions
of the city interest tourists on the
whole, but also which areas are
of particular interest to different
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Over time, as different users take
photos of the same sign the server
uses image recognition software
to match the photo that is being
taken with the previous versions
of the photo and their associated
OCR metadata. Over time this image
redundancy creates a robust network
of metadata that allows for the real
time translation of text. In other
words, the aspiration of augmented
reality is achieved: real time data
layering.
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Kyle grew up in Cincinnati. Since 2005
he has lived in Chicago, Copenhagen,
New York and Boston.
Since beginning his Masters in
Architecture at MIT he has designed
and built a 30 foot tall, helium-filled,
silver mylar dodecahedron for MIT’s
150th Anniversary Celebration with
three friends; developed architectural
design studios for a new university in
Singapore; served as the co-president
of the Architecture Student Council;
helped edit the recent MIT publication
“Testing to Failure”; learned how
to use a variety of very expensive
fabrication equipment; and taken up
tea as a habit.

Above: Photograph courtesy of Ekaterina
Izmestyeva, Below: Photograph of one of
Moscow’s “Seven Sisters”
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PROJECT
DESCRIPTION

Within in short period of time
walking throughout Moscow, it
becomes clear of city’s car-centric
culture. Roadways exceed 8 lanes in
width, pedestrian walkways are few
and have little leverage with drivers,
and every available surface adjacent
to the roadway is utilized for parking,
legally or illegally. As a result, the
pedestrian sphere within the city is
diminishing at a rapid pace and as

automobile and second, to generate
an accurate database of pedestrian
accident incidents across the city and
to provide that information to the
pedestrian, as to encourage informed
decisions when navigating the city.

Due to the daunting task of
improving the traffic conditions,
focus has primarily been centered on
the car, and not on the pedestrian.
The objective of the project is to
therefore refocus the transportation
efforts and generate a new
pedestrian agency for Moscow.
This will take form via a phone
based application that serves two
primary objectives: first, to recover
the pedestrian space that has
been illegally relinquished to the

In 2011, Moscow recorded 43 fatal
accidents involving pedestrians
and saw an average of 250 incidents
involving cars and pedestrians per
month. While convincing in their
own right, these statistics elucidate
a deeper systemic problem in
Moscow, one where there is very
little attention or concern paid
to pedestrian space within the
city. With this degradation of the
pedestrian sphere also comes the
degradation of the experience of
the city -- an issue at that lies at the
core of Moscow’s slow progress
in developing it’s attractiveness
to visitors and ex-pats, as well as
Muscovites.

“Vote With Your
Feet” provides
a new pedestrian
agency
for Moscow

“Vote With Your Feet” is an
application primarily built upon
the functionality of a phone’s
accelerometer, which has the
ability to record even the slightest
of pedestrian movements. The

accelerometer can recognize the
basic pedestrian mannerisms:
walking, running, starting and
stopping-- these are what could be
considered as “natural” movements”.
The interest comes when “artificial”
moments are introduced, such as
walking in a perfect circle, which
is utilized to activate a different
function within the application:
voting.

The voting serves a simple purpose,
to alert the city of Moscow where
pedestrians feel improvements could
be best made to the environment
in terms of car encroachment. The
voting will serve to leverage the
placement of bollards to restrict
car access into areas of interest. As
a result, not only does the sidewalk
become more open and safe, is allows
for an activation of a once lost public
sphere.

ACCELEROMETER MOVEMENT READINGS

WALKING

COLLISION AVOIDANCE

RUNNING

MJ
COLLISION

Illegal car encroachment into the public sphere
degrading Moscow’s pedestrian experience and
safety

STREET CROSSING
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In Moscow’s efforts to meet
the standards of its European
counterparts for the demands of
visitors and ex-pats, the city faces a
number of pressing challenges. One
of these challenges, perhaps not at
the forefront for tourism concerns,
is the enormous influx of traffic
volumes. Close to four million cars
now occupy the Moscow roadways;
four times the volume than in 1990.
While an important issue in itself, the
increase in traffic exposes another
concern that does drastically effect
tourism, as well as Muscovites; that of
the precarious relationship between
the car and the pedestrian.

a repercussion, so is the experience
of the city. Sidewalks are congested
and cramped, visibility is obstructed
and the environment is one of
general uneasiness as one walks ever
adjacent to a string of parked cars.
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IMPROVING THE
PEDESTRIAN EXPERIENCE

The accelerometer built into a phone has the
ability to easily decipher the unnatural movement
of walking in a circle
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The individual method of voting is
simple and clean, not even requiring
the user to physically access their
phone. A vote is placed simply by
the act of walking in a circle. This
movement is relatively unique to
normal pedestrian motions, and
identifiable to the accelerometer.
Walking in a circle is subtle and easily
executed without requiring a large
amount of action in terms of the
user, little incentive is necessary. It

also provides an interesting queue
within the physical environment as
the slightly unnatural motion can be
registered by onlookers indicating
the priority of certain locations.
It could also be conceived that
voting rallies would be organized
with activists gathering to improve
high priority locations. In light of
the recent allegations of voting
fraud in the presidential election,
the application provides a new
environment for public action.

TO VOTE, THE USER SIMPLY WALKS
IN A CIRCLE

MFK<N@K?PFLI=<<K#

DFJ:FN
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Application map displaying
the top voting locations
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EXISTING CONDITION
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REACTIVATING THE
PEDESTRIAN SPHERE
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Pedestrian voting rally

Removal of the car with the addition
of concrete bollards

A new pedestrian space
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INCREASING
PEDESTRIAN SAFETY

:8CC=FI?<CG

adjacent users for immediate
assistance. In a less serious event, the
user is prompted by the application
if a collision registration occurs.
With this feature, the user has the
ability to contact authorities or
simply report a minor incident or a
close occurrence. Users also have
the option to program emergency
contacts into the app in case of injury
for witnesses to access.

The accelerometer
of the phone has
the capacity to
register more
serious pedestrian
movements

DATABASE
GENERATION
Upon the generation of a sufficient
database, the application has the
ability to recall specific information
and historical patterns with respect
to individual locations and paths.
This manifests itself in a number
of different forms. First, the app
can suggest routes to various
destinations based on the “safety”

level of the streets, directing the
pedestrian to paths with less
incident reports. Second, with the
input of information from both
the accelerometer and the GPS
location system, the app has the
ability to determine if a pedestrian
is attempting to cross an intersection.
If a certain period has lapsed, or
if the street has a particularly
high level of reports, the app will
indicate an alternate route across

the street, preferably via one of the
many underground systems provided
throughout the city. Finally, on the
smallest scale the application has
a “safety barcode” feature that
graphically displays how safe the
specific location the user is at any
particular moment. Should the location
be particularly “dangerous” the app
would suggest a new route using
the navigation feature previously
mentioned.

ACCIDENT DATABASE
VISUALIZATION

The application
has the ability to
recall historical
patterns with
respect to
pedestrian safety

I<GFIK8E@E:@;<EK
<D<I><E:P:FEK8:KJ

“SAFE ROUTE” RECOMMENDATIONS

INCIDENT REPORT

SAFETY LEVELS OF THE USER’S CURRENT LOCATION
I<HL<JKE<NIFLK<

(*,Алабушевскаяулица
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A second facet to the application
is premised on increasing the
safety of pedestrians in Moscow.
As previously noted, a phone’s
accelerometer also had the ability to
recognize more drastic and serious
pedestrian movements, such as a
collision with an automobile. The
state of pedestrian safety in Moscow
is currently determined by official

statistics, which in themselves stand
as unverifiable and potentially
inaccurate. Therefore, the first
concern of the application is to
develop an account of pedestrian
incidents within Moscow.
For extremely serious situations,
where the accelerometer has
registered a severe collision, the
application automatically notifies
the medical authorities providing
them with the exact location of the
incident. This feature also alerts
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TECHNOLOGY
DESCRIPTION

ACCELEROMETER READING:
WALKING
z
-0.434692
-0.41658
-0.41658
-0.434692
-0.41658
-0.470917
-0.470917
-0.507141
-0.470917
-0.489029
-0.525253
-0.525253
-0.543365
-0.543365
-0.57959
-0.543365
-0.597702
-0.57959
-0.452805
-0.344131
-0.326019
-0.398468
-0.380356
-0.41658
-0.41658
-0.489029
-0.489029
-0.507141
-0.57959
-0.597702
-0.597702
-0.615814
-0.507141
-0.398468
-0.41658
-0.380356
-0.362244
-0.326019
-0.41658
-0.434692
-0.470917
-0.507141
-0.57959
-0.633926

-0.978058
-0.887497
-0.905609
-0.941833
-0.905609
-0.905609
-0.887497
-0.851273
-0.887497
-0.851273
-0.887497
-0.851273
-0.887497
-0.905609
-0.905609
-0.978058
-0.959946
-0.941833
-0.923721
-0.905609
-0.905609
-0.887497
-0.941833
-0.796936
-0.760712
-0.724487
-0.83316
-0.851273
-0.851273
-0.905609
-0.923721
-0.978058
-1.014282
-1.141068
-0.923721
-1.014282
-1.068619
-0.796936
-0.688263
-0.688263
-0.724487
-0.796936
-0.851273
-0.941833

low pass
x
y
z
0.098618
-0.411453
0.099624
-0.411966
0.10234
-0.412427
0.097539
-0.414654
0.09503
-0.414846
0.08915
-0.420454
0.085668
-0.4255
0.080724
-0.433664
0.078085
-0.437389
0.07571
-0.442553
0.069951
-0.450823
0.0702
-0.458266
0.070425
-0.466776
0.070628
-0.474435
0.07081
-0.484951
0.072785
-0.490792
0.076374
-0.501483
0.075981
-0.509294
0.082873
-0.503645
0.092698
-0.487693
0.10154
-0.471526
0.105876
-0.46422
0.109778
-0.455834
0.102423
-0.451908
0.104859
-0.448376
0.099807
-0.452441
0.098882
-0.4561
0.103484
-0.461204
0.107625
-0.473042
0.105919
-0.485508
0.111628
-0.496728
0.114955
-0.508636
0.110704
-0.508487
0.085144
-0.497485
0.073007
-0.489395
0.062084
-0.478491
0.054064
-0.466866
0.05228
-0.452781
0.050675
-0.449161
0.052852
-0.447714
0.053001
-0.450035
0.049512
-0.455745
0.048183
-0.46813
0.046987
-0.484709

-0.919001
-0.91585
-0.914826
-0.917527
-0.916335
-0.915262
-0.912486
-0.906365
-0.904478
-0.899157
-0.897991
-0.893319
-0.892737
-0.894024
-0.895183
-0.90347
-0.909118
-0.912389
-0.913523
-0.912731
-0.912019
-0.909567
-0.912794
-0.901208
-0.887158
-0.870891
-0.867118
-0.865533
-0.864107
-0.868258
-0.873804
-0.884229
-0.897235
-0.921618
-0.921828
-0.931074
-0.944828
-0.930039
-0.905861
-0.884102
-0.86814
-0.86102
-0.860045
-0.868224

high pass
x
y
z
-0.008057
-0.023239
0.009049
-0.004614
0.024445
-0.004153
-0.043203
-0.020039
-0.022582
-0.001734
-0.052925
-0.050463
-0.031332
-0.045417
-0.0445
-0.073477
-0.023749
-0.033528
-0.021374
-0.046476
-0.051838
-0.07443
0.002248
-0.066987
0.002023
-0.076589
0.001821
-0.06893
0.001639
-0.094639
0.017776
-0.052573
0.032299
-0.096219
-0.003532
-0.070296
0.062025
0.05084
0.088424
0.143562
0.079582
0.145507
0.039022
0.065752
0.035119
0.075478
-0.066198
0.035328
0.021926
0.031795
-0.04547
-0.036588
-0.008321
-0.032929
0.041414
-0.045937
0.037272
-0.106547
-0.015358
-0.112194
0.051382
-0.100974
0.029943
-0.107178
-0.038255
0.001346
-0.230041
0.099017
-0.109231
0.072814
-0.098308
0.098135
-0.072177
0.104622
-0.016056
0.126762
-0.01445
0.032581
0.019597
0.013022
0.001336
-0.020882
-0.0314
-0.051396
-0.11146
-0.011959
-0.010763
-0.149217

-0.059057
0.028353
0.009217
-0.024307
0.010726
0.009653
0.024989
0.055092
0.016981
0.047885
0.010494
0.042047
0.00524
-0.011585
-0.010426
-0.074588
-0.050828
-0.029444
-0.010199
0.007122
0.00641
0.02207
-0.02904
0.104272
0.126446
0.146404
0.033958
0.014261
0.012835
-0.037352
-0.049917
-0.093829
-0.117048
-0.21945
-0.001893
-0.083209
-0.123791
0.133103
0.217598
0.195839
0.143653
0.064084
0.008772
-0.07361

ACCELEROMETER READING:
COLLISION
unfiltered accel
x
y
-1.177292
-1.122955
-1.086731
-1.104843
-1.086731
-1.104843
-0.941833
-0.923721
-0.83316
-0.670151
-0.307907
-0.090561
-0.054337
-0.036224
-2.300247
-2.300247
-0.815048
0.289795
0.633926
0.271683
-0.072449
0.126785
-0.036224
0.199234
-0.633926
-2.300247
-0.072449
-1.467087
-0.344131
2.318359
2.318359
2.318359
0.923721
0.41658
-0.126785
-0.652039
-0.380356
0.217346
-0.036224
0.072449
0.018112

z
-0.072449
-0.090561
-0.072449
-0.018112
-0.090561
0
-0.018112
0.144897
0.144897
0.108673
0.018112
0.036224
0.036224
0.054337
2.318359
2.318359
0.344131
0.253571
0.41658
0.615814
0.253571
0.380356
0.199234
0.199234
-0.452805
2.318359
0.253571
0.126785
0.054337
1.611984
1.82933
2.318359
-0.16301
0.235458
0.362244
-0.108673
-0.941833
-0.380356
-0.307907
-0.108673
-0.217346

-0.344131
-0.271683
-0.289795
-0.452805
-0.41658
-0.398468
-0.380356
-0.344131
-0.253571
-0.199234
-0.072449
-0.018112
0.036224
0
2.318359
1.73877
-0.525253
0.905609
-2.300247
-2.010452
0.090561
0.57959
-0.199234
-1.467087
-0.959946
-2.300247
-2.300247
-0.99617
-0.16301
-2.300247
0.706375
0.941833
-0.144897
0.16301
-0.724487
-2.300247
-2.15535
-0.452805
-0.796936
-1.104843
-1.104843

low pass
x
y
z
-1.056628
-0.082598
-1.063261
-0.083394
-1.065608
-0.0823
-1.069531
-0.075881
-1.071251
-0.077349
-1.07461
-0.069614
-1.061333
-0.064464
-1.047572
-0.043528
-1.02613
-0.024685
-0.990532
-0.011349
-0.92227
-0.008403
-0.839099
-0.00394
-0.760623
0.000076
-0.688183
0.005502
-0.849389
0.236788
-0.994475
0.444945
-0.976532
0.434864
-0.8499
0.416734
-0.701517
0.416719
-0.604197
0.436628
-0.551022
0.418323
-0.483242
0.414526
-0.43854
0.392997
-0.374762
0.373621
-0.400679
0.290978
-0.590636
0.493716
-0.538817
0.469702
-0.631644
0.43541
-0.602893
0.397303
-0.310767
0.518771
-0.047855
0.649827
0.188767
0.81668
0.262262
0.718711
0.277694
0.670386
0.237246
0.639572
0.148318
0.564747
0.09545
0.414089
0.10764
0.334645
0.093253
0.270389
0.091173
0.232483
0.083867
0.1875

-0.380569
-0.36968
-0.361692
-0.370803
-0.375381
-0.377689
-0.377956
-0.374574
-0.362473
-0.346149
-0.318779
-0.288713
-0.256219
-0.230597
0.024299
0.195746
0.123646
0.201842
-0.048367
-0.244575
-0.211062
-0.131997
-0.13872
-0.271557
-0.340396
-0.536381
-0.712768
-0.741108
-0.683298
-0.844993
-0.689856
-0.526687
-0.488508
-0.423356
-0.453469
-0.638147
-0.789868
-0.756161
-0.760239
-0.794699
-0.825714

high pass
x
y
z
-0.120664
0.010149
-0.059695
-0.007167
-0.021123
0.009851
-0.035312
0.057769
-0.01548
-0.013212
-0.030233
0.069614
0.119499
0.046352
0.12385
0.188425
0.19297
0.169583
0.320382
0.120022
0.614363
0.026515
0.748538
0.040165
0.706286
0.036148
0.651959
0.048834
-1.450858
2.081572
-1.305772
1.873414
0.161484
-0.090732
1.139695
-0.163164
1.335443
-0.000139
0.87588
0.179186
0.478574
-0.164752
0.610027
-0.03417
0.402315
-0.193763
0.573996
-0.174386
-0.233248
-0.743783
-1.709612
1.824643
0.466368
-0.216131
-0.835443
-0.308625
0.258761
-0.342966
2.629127
1.093213
2.366214
1.179504
2.129593
1.501679
0.661459
-0.881721
0.138886
-0.434927
-0.364031
-0.277328
-0.800356
-0.67342
-0.475806
-1.355923
0.109706
-0.715
-0.129478
-0.578296
-0.018724
-0.341156
-0.065755
-0.404846

0.036437
0.097997
0.071897
-0.082002
-0.0412
-0.020779
-0.0024
0.030442
0.108903
0.146915
0.246331
0.2706
0.292443
0.230597
2.294061
1.543024
-0.648899
0.703767
-2.25188
-1.765877
0.301623
0.711586
-0.060514
-1.19553
-0.61955
-1.763866
-1.58748
-0.255062
0.520288
-1.455254
1.396231
1.468521
0.343611
0.586366
-0.271018
-1.6621
-1.365482
0.303357
-0.036697
-0.310144
-0.27913

Fundamentally, the application
serves to establish a new metadata
layer to the city of Moscow; providing
pedestrians with direct and accurate
access to the data involving
both pedestrian preferences
and accidents. Ultimately, this
information will deliver a new means
of experiencing and navigating the
city not simply defined by physical
streets and buildings, but literally by
more qualitative issues of experience
and quantitative issues of safety,
allowing pedestrians to make
informed decisions.
By allowing the accelerometer of
an individual’s phone to record
movement information, the
application has the ability to track
sudden moments and potential
collisions. As determined by x, y, and
z coordinate movements as well

The application
establishes a new
layer of metadata
to the city
of Moscow

of registering the slightest movement
of the hand and the phone will easily
register the required movements.
Through testing, a set of baseline
movements are established that are
unique to the specified movements;
these being indicated, in the case of a
collision, by a strong y-axis deviation
as well as a strong g-force reading.
This is clearly articulated from daily
activities such as dropping a bag or
being bumped on the street. This
physical data is then transferred via
existing phone service or wireless
connection to both a public internet
website, as well as the Moscow
authorities.

The physical hardware for the
application is one already provided
by the majority of smart phones:
an accelerometer and GPS locator.
Accelerometers are currently capable
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unfiltered accel
x
y
0.090561
0.108673
0.126785
0.054337
0.072449
0.036224
0.054337
0.036224
0.054337
0.054337
0.018112
0.072449
0.072449
0.072449
0.072449
0.090561
0.108673
0.072449
0.144897
0.181122
0.181122
0.144897
0.144897
0.036224
0.126785
0.054337
0.090561
0.144897
0.144897
0.090561
0.16301
0.144897
0.072449
-0.144897
-0.036224
-0.036224
-0.018112
0.036224
0.036224
0.072449
0.054337
0.018112
0.036224
0.036224

as g-force readings, the phone can
easily decipher normal pedestrian
movements from those of the defined
circle voting gesture as well as
serious incidents. When voting and
serious accidents occur, the reading
would be posted to a public, online
database as well as a governmental
database. In this manner, the
legitimacy and severity of the data is
preserved through as series of checks
and balances between the public
domain and Moscow government. As
a part of the database, each incident
will be tagged with metadata
including location, date, time and
severity of the accelerometer
readings when applicable. This
data will also be referenced with
information provided by the user.
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