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IBM, Smarter Cities, 2013
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Internet 
Technologie de la communication

Ville 
Technologie de la coprésence

BigData 
Technologie de l’information

Smart Cities
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- Réel, matériel, virtuel, actuel 

- Internet, ville, carte et virtualités 

- Actualiser les virtualités 

- > La synchorisation
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La synchorisation
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Lieux territoriaux
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La synchorisation

La ville
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La synchorisation

Lieux réticulaires
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Le Jardin des délices, Jérôme Bosch, 1504
Google earth, Musée du Prado, Espagne, 2009

La synchorisation

Boris Beaude - Chôros - École Polytechnique Fédérale de Lausanne - 2014



La synchorisation

Boris Beaude - Chôros - École Polytechnique Fédérale de Lausanne - 2014



La synchorisation

Boris Beaude - Chôros - École Polytechnique Fédérale de Lausanne - 2014



La synchorisation

Boris Beaude - Chôros - École Polytechnique Fédérale de Lausanne - 2014



La synchorisation

Boris Beaude - Chôros - École Polytechnique Fédérale de Lausanne - 2014



Boris Beaude - Chôros - École Polytechnique Fédérale de Lausanne - Master - 2013

La synchorisation



Boris Beaude - Chôros - École Polytechnique Fédérale de Lausanne - Master - 2013

La synchorisation



Boris Beaude - Chôros - École Polytechnique Fédérale de Lausanne - Master - 2013

La synchorisation



Boris Beaude - Chôros - École Polytechnique Fédérale de Lausanne - Master - 2013

La synchorisation



Boris Beaude - Chôros - EPFL - L’objet local à l’heure des réseaux, Région(s), Innovation et Industrie(s) - Bordeaux - 4 et 5 avril 2013Boris Beaude - Chôros - École Polytechnique Fédérale de Lausanne - 2014

La synchorisation



Localisation
Espace
Action
Relation

Communication
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Diversité

Densité

Territoire
Localisation

Contiguïté
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Déplacement

Transmission

Réseau
Communication

Connexité
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L’hybridation
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Google Data Centers - 2012
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EyeStop - 2009 - Senseable City Lab - MIT
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Array of Things Project, Chicago, 2014
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«Smart»phones, Apple, HTC, Samsung, Nokia

L’hybridation



Google Glass - 2013
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Citymapper, Paris, 2013
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Citymapper, Paris, 2013
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Google Now, Montréal, 2014
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Velib’, 2014
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Lee Bryon / 2008  / San Francisco / Mapping Walkability
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http://www.flickr.com/photos/walkingsf/sets/72157624209158632/


Actualiser les virtualités

Yelp, 2014
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Actualiser les virtualités

Booking, 2014
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Uber, 2014
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Airbnb, 2014
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Couchsurfing, 2014
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coolNYC, New York, 2014
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Tinder 2014
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Tinder 2014
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MonkeyParking, San Francisco, 2014
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Tinynode, Lausanne, 2013
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Regional Plan Association - From, « Fragile Success: Taking Stock of the New York Metropolitan Region » - 2014 
Sources: U.S. Census LEHD Origin-Destination Employment Statistics, OpenStreetMap, OpenTripPlanner, NJTPA Regional Transportation Model, NYMTC, 

GTFS Feeds: MTA, NJT, Port Authority, NYCDOT, NY Waterway, Westchester Beeline, Nassau Inter-County Express, Rockland County TZx, CT Transit
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Regional Plan Association - From, "Fragile Success: Taking Stock of the New York Metropolitan Region", Regional Plan Association - 2014 
Sources: U.S. Census LEHD Origin-Destination Employment Statistics, OpenStreetMap, OpenTripPlanner, NJTPA Regional Transportation Model, NYMTC, 

GTFS Feeds: MTA, NJT, Port Authority, NYCDOT, NY Waterway, Westchester Beeline, Nassau Inter-County Express, Rockland County TZx, CT Transit
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Regional Plan Association - From, "Fragile Success: Taking Stock of the New York Metropolitan Region", Regional Plan Association - 2014 
Sources: U.S. Census LEHD Origin-Destination Employment Statistics, OpenStreetMap, OpenTripPlanner, NJTPA Regional Transportation Model, NYMTC, 

GTFS Feeds: MTA, NJT, Port Authority, NYCDOT, NY Waterway, Westchester Beeline, Nassau Inter-County Express, Rockland County TZx, CT Transit
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Digital footprints
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Fabien Girardin / 2006 / Barcelone / Tourist Density

Digital Footprints
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Eric Fischer / 2010  / Paris / Locals and Tourists
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http://www.flickr.com/photos/walkingsf/sets/72157624209158632/


Reades, J et al. 2007. “Cellular Census: Explorations in Urban Data Collection.” IEEE Pervasive Computing 6(3): 30–38. 

Digital Footprints
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Skyhook / 2011 / San Francisco / SpotRank 

Digital Footprints
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Skyhook / 2011 / San Francisco / SpotRank 
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Hubcab, senseable city lab, 2014

Digital Footprints



Boris Beaude - Chôros - École Polytechnique Fédérale de Lausanne - 2014

Hubcab, senseable city lab, 2014
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Hubcab, senseable city lab, 2014
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- L’expression individuelle 
- Pas de question a priori 
- Production continue 
- La fin des normes et des catégories ? 
- L’immanence du réel 
- L’illusion de la donnée 
- L’importance de la transduction

Digital Footprints
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La transduction
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Espaces

Représentations 
formelles

Traces

Infrastructures 
matérielles et 
immatérielles

Ville

Urbanité

Spatialités

Représentations
individuelles

Individus

Pratiques

Transduction

1

2

Explicities, Boris Beaude et Nicolas Nova, EPFL-HEAD, 2011

La transduction
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La transduction



Split up data...
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La transduction



From criminality to its representation...         the crime rate
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From criminality to its representation...            aggregation
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From criminality to its representation...          discretisation
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La transduction



From crime to its representation 
- Criminality / Declaration of crimes 
- Rate between insignificant entities 
- Mass effect 
- Multifactoral variations (context, notification...).
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Crime Mapping: Improving Performance, Home Office, « Perception de la criminalité par les officiers de police », 2005 

La transduction



MySociety, Mapumental beta, 2010
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La transduction



MySociety, Mapumental beta, 2010

Basemap <- OpenStreetMap 

Public transport arriving at 9:00 <- Travelline du National Public Transport Data Repository 

House Prices <- Land Registry for England and Wales 

Scenicness <- ScenicOrNot
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La transduction



3 5 4 2...

4,23 
cv 0,32

5,72 
cv 0,21

3,96 
cv 0,41

3,11 
cv 0,39

4 6 4 5...

3 2 3 4...

3 2 4 3...

4,38 (cv 0,366) 
cv 0,381

...

205 827 pictures 
1 349 343 votes 
6,55 votes average 
1 picture per 1 km2
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MySociety, Mapumental beta, 2010
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Smart Big Data ?



Purves et Edwardes, Inégale représentativité spatiale à gauche et sociale à droite, 2011 

GeographFlickr

Smart Big Data ?
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Open Street Map et Cloud Made / 2008 / Lausanne - EPFL

Smart Big Data ?
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Boris Beaude et Ogier Maitre - L’ubiquité fracturée - 2014
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Boris Beaude et Ogier Maitre - L’ubiquité fracturée - 2014
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Nassim Taleb, Antifragile, 2014
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Tyler Vigen, Spurious correlations, 2014
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Ginsberg, Jeremy et al. 2008. “Detecting influenza epidemics using search engine query data.” Nature 457(7232): 1012–1014.
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David Lazer, et al. 2014, The Parable of Google Flu: Traps in Big Data Analysis, Science 343(6176): 1203-1205.  

«  Instead of focusing on a “big data revolution,” perhaps it is time we were focused on an 
“all data revolution,” where we recognize that the critical change in the world has been 
innovative analytics, using data from all traditional and new sources, and providing a 
deeper, clearer understanding of our world ». 

Smart Big Data ?



González, Marta C, César A Hidalgo, and Albert-László Barabási. 2008. “Understanding individual human mobility patterns.” Nature 453(7196): 779–782.
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« Big data: are we making a big mistake? »  
Tim Harford, Financial Times Magazine, March 28, 2014. 

- N=all doesn’t exist 

- Sampling error & Sampling biais 

- Correlations are not causation 

- We are not studying a stable environment

Smart Big Data ?


