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Quelles données massives pour quels usages dans le champ de la mobilité ? 
Eléments liés à la transforma0on numérique de la mobilité

Olivier Haxaire – Ecole des Ponts-Télécom ParisTech
13 mai 2019 – Journée d’échange sur la mobilité



La mobilité, un domaine…

Complexe, foisonnant,
avec de fortes attentes 

sur le digital…
(h9ps://www.vbprofiles.com/l/connectedcarstwi9
er - mai 2016 - "55 topics and 249 companies”) (20 premiers challenges des 7 finalistes sur 78 villes candidates)

Source  : US TransportaPon – Smart City Challenge – 03/2016)
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… ici abordé sous l’angle de la « transforma6on 
numérique des systèmes de mobilité » (cf. MS SMOB)

Un ensemble d’observa/ons 
en s’a0achant à dégager des points 

de repère et des tendances
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Technologies digitales habilitantes 
Après le "Mobile Internet", entrée dans la "Data Era"

"as the data era begins, the focus will likely shi7 from consumer 
products back to enterprise-level innova<ons."

Source : "Investors, get ready for the data decade », Morgan Stanley - hCps://www.morganstanley.com/ideas/data-decade - 25/04/2018
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Technologies digitales habilitantes
Une succession de technologies "habilitantes" depuis 
2007 (iPhone!) (Technology Enablers)

6

"Mobile internet" – cf. 
ETUDE MORGAN STANLEY 2009

• Seamless Access 

(Web/Cloud) 
• Geo-localizaGon

• ContextualizaGon

• Payment...

Geographic 
Informa5on

• IGnerary

• SpaGal Analysis

• Data viz (e.g. 

CongesGon)

Open Data & Source
• CollecGon of data, 

API + cloud

• InnovaGve 

ApplicaGons...

Edge Compu5ng
• Big Data, IA, IoT...

• AutomoGve Cloud

• Routes modelling & 

traffic analysis

• Fare collecGon...
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Technologies digitales habilitantes 
Impacts

Dématérialisa*on Jumeaux
numériques

Traces numériques
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Sources de données  
Mul.plica.on des traces numériques, à moindre coût

8

radars, counters, ..
Based upon Presence Sensor 
detectors on an infrastructure

from sensors on board of the vehicle
Wireless, M2M , Passive collection
GPS

From browsing, reservation, 
booking , customer feedback 

COUNTERS
of PRESENCE SENSORS

PRE AND POST
TRAVEL INFOVEHICLE

from sensors on traveler or 
commuter’s device 
(smartphone, …) 

PERSON
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Sources de données 
pour des systèmes de ges2on mul2modale du trafic

ITS Vienna u+lise PTV Op+ma  pour fournir les prévisions de trafic à 1 heure
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Sources de données
de tous types pour l’Observatoire des Mobilités CPS

« Acteurs ainsi qu’une par0e des données qu’ils sont suscep0bles de fournir » 
Source : « Observatoire des Mobilités de Paris-Saclay » – François Ehinger/CPS – thèse pro Smart Mobility
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« Les nouvelles technologies permeFent de compléter voire parfois remplacer les données publiques. » 



Traitement des traces de mobilité
"Séman3ser" les données GPS

Ecole Nationale des Ponts et Chaussées / Telecom ParisTech – Thèse Professionnelle 

SUN, Danyang – Mastère Spécialisé Smart Mobiity 
 28/nbre de page 

 
Figure 5.1 FCD overlaid with Road Network in QGIS 

 

Table 5.1 FCD observations over different vehicle clusters and roadway classes 
Vehicle Clusters Roadway Classes Usage Observations 

 Motorway Primary Secondary Tertiary Trunk Residential Total records 
Morning activity based 14% 21% 18% 11% 8% 28% 64609 

Long distance commuting 34% 19% 14% 10% 13% 9% 54526 

High activity based 14% 21% 23% 15% 6% 22% 44327 

Evening activity based 13% 22% 21% 14% 8% 22% 31508 

 

Configural Frequency Analysis 
The Configural Frequency Analysis (CFA) is a widely used statistical method for 
multivariate data analysis, which has the advantage of being non-parametric and not 
requiring extensive computation. The goal of this method is to detect types and antitypes 
in cross classification of categorical variables, which is also the case in this study. Types 
are defined as patterns of variable categories that occurred significantly more than 
expected by chance, while antitypes are those patterns that occurred significantly less, 
both of which are identified by comparing observed and expected frequencies in individual 
cells (configuration patterns). Instead of just determining correlation between variables, 
the focus of CFA is to examine whether certain patterns stand out in case of significantly 

Source : Danyang Sun/LVMT, « Floating Car Data Mining: A Study of 
Vehicle Type Identification » 01/2019 – Thèse Pro MS Smart Mobility

Ecole Nationale des Ponts et Chaussées / Telecom ParisTech – Thèse Professionnelle 

SUN, Danyang – Mastère Spécialisé Smart Mobiity 
 15/nbre de page 

records for each single vehicle can be aggregated. Based on that, the traveling 
information including trip frequency, distance, speed, and travel time can be further 
calculated for each vehicle according to its unique ID. Trip frequency of each vehicle was 
identified by using the above described interval threshold of 1200s. Travel distance was 
calculated as the overall traveling distance of the whole day, which is sum of distances 
between every two succeeding points computed using Vincenty’s formula on the ellipsoid 
(Vincenty, 1975). Vehicle speed was calculated as the average speed of all 
corresponding recordings of that vehicle. The layout of the data consituted by single 
vehicle can be illustrated by Figure 3.2. As a result, a total of 68,613 unique vehicles with 
its mobility information was generated in this dataset. 

 

Figure 3.2 Dataset reconstituted by single vehicle 

Data Reconsituting by Single Trip 
Considering the above vehicle dataset was not clear in describing the information of each 
trip, a new dataset was reconstituted by further recovering each trip as a single row data 
with its information. Besides, the above-mentioned trip segmentation threshold, distance 
and speed calculation, the departure time of a trip and its location (latitude and longitude) 
as well as the arrival time and its location were also recovered as the features to describe 
a single trip. The layout of the data consituted by single vehicle can be illustrated by 
Figure 3.3, where the trip number indicates which trip it was that the vehicle made. 
Consequently, a total of 19,654 was identified, with an average of 2.86 trips per vehicle. 

 

Figure 3.3 Dataset reconstituted by single trip 
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Traitement des traces de mobilité
avec de puissants outils d’analyse…

Open source : Scikit-Learn, Pandas, Matplotlib, Kepler, Folium, etc.

Source : "Boston Hubway Data VisualizaEon Challenge - How to forecast the demand using
supervised learning" - MarEn Alteirac/SNCF & Thibault Le Dantec/Transdev – mars 2019/MS 
Smart Mobility
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Traitement des traces de mobilité
Pour de nombreux cas d’usage, par exemple

Source : Geo4Cast 

CAS D’USAGE : MORCEAUX CHOISIS DES BATAILLES EN COURS, 
RECOURANT AU BIG DATA, ML ET IA 

Type d’acteur Cas d’usage 

Co voitureur du quotidien Stimuler l’uptake dans la base 
d’abonnés 

Opérateur local de transports 
en commun 

Connaître les cartes O-D de 
déplacement 

Opérateur de transport longue 
distance 

Connaître régulièrement les parts de 
marché train/voiture/avion 

Fournisseur d’outil de guidage 
GPS 

Améliorer la connaissance 
cartographique 

Autoroutier/ dépanneur Prédire les risques d’accidents 

Fournisseur de calculateur 
d’itinéraires multi mode 

Calculateur multi « nouveaux » modes 
« temps réel » 

Fournisseur d’API routier Prédire la congestion/ les temps de 
parcours 

1 

2 

3 

4 

5 

6 

7 

Source : François Lainée/Geo4Cast, prez « ML, IA et Big Data : des piliers de la mobilité de 
demain » –Jan 2019
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« Mobility Clouds »  
« Data on wheels » : le véhicule comme source de données

Volkswagen Sedric Concept - 2017 
« le véhicule autonome et connecté, un oxymore ? »

100 M lignes de code - 300 TOPS/500W 
(x 5 selon ZF) – 4 TB/j (Intel) 

4 000 capteurs (hUp://senseable.mit.edu/vwsensing/)

70% des voitures connectées en 2015 
(Caruso+Franhaufer)

Sensing Vehicule/MIT Senseable City Lab
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h"ps://twi"er.com/AutoMatProject/status/956149589597
458432

« Mobility Clouds »
alimentés par les véhicules + les mobiles + l’ITS

• Ford(+Autonomic)+Amazon AWS : 
TransportaBon Mobility Cloud 
(01/2018)

• Daimler+Otonomo plaKorm (01/2019)

• Azure maps - Tomtom (FCD)– Moovit
(public transit data) – 4/02/2019

• Volkswagen+MS Azure : AutomoBve 
Cloud (02/19)

• Renault-Nissan+MS Azure : Alliance 
Intelligent Cloud (20/3/2019)

• BMW+MS Azure : plateforme ouverte 
de producBon (2/4/2019)
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Page 3

The vehicle as moving collection of sensors

• Vehicles move in its surroundings, 
perceiving various aspects (Environment, 
Mobility, Driver and Passengers, Vehicle 
Status) via on-board sensors

• Connected sensors in vehicles provide a 
mobile sensor network producing over 
4000 signals per second per vehicle

• Number of on-board sensors is strongly 
increasing and thereby the amount of data 
useable in near future.

Projet AutoMat : AutomoBve Vehicle Big Data Marketplace
– WV, Renault, Fiat (projet H2020 – 2015-2018)
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« Mobility Clouds »
Otonomo : "a Neutral Server pla;orm provider"

Research Paper 
_____________________________________________________________________________________ 
 

_____________________________________________________________________________________________ 
The automotive digital transformation and the economic impacts of existing data access models         page 33 of 120 
 
 

the cooperation with these marketplaces as they have recognized the potential role these marketplaces 
could play in the discussions around the Neutral Server concept of ACEA. We have selected two such 
market places as examples of two very different backgrounds, one with European automotive heritage 
and shareholders and one with non-European roots.  

The first one is Otonomo, an automotive data service platform that was set up only in 2015 in Israel and 
is estimated to have 7 million vehicles on its platform by 2018. Otonomo cooperates52 with the majority 
of OEMs and with 75 mobility service providers in order to process and monetize anonymized vehicle data 
on the basis of drivers’/consumers’ consent which they have given when buying the vehicle.  

 

Figure 21: Otonomo Business Model and Technology. Source: Otonomo 

 

In 2018, Otonomo responded to the new requirements of the GDPR faster than many other established 
players were able to53 and ultimately positioned itself as a Neutral Server platform provider in cooperation 
with Daimler.54 In January 2019, this Neutral Server solution in partnership with Daimler has been 
showcased at the famous Consumer Electronics Show CES in Las Vegas55 

Otonomo is an example of evolving driver and vehicle data monetization techniques and of a start-up are 
quickly adapting to tackle the challenges of established automotive players. Consent management of 
increasing granularity than today will be important in this context. There must be full transparency to the 
consumer/driver, to what exactly consent has been given and how driver and vehicle data are being used. 
Currently, the consumer is largely unaware of when or how his/her data is being monetized. 

Since November 2017 the Caruso data place is live. It aims to formulate a new mobility data standard 
including an open vehicle data catalogue and act as an intermediary. Caruso has been founded by four 
parties, and as of November 2018 this number has increased to 11 organisations involved in the project 

                                                           
52 5 Ways To Monetize Data in the Auto Industry, Niranjan Manohar, Frost & Sullivan, Ben Volkov CEO, Otonomo, Louwrens Appelcryn, Director, 
Octo, Apr 12 2018 
53 https://otonomo.io/news/ 
54 https://otonomo.io/going-live-with-the-first-neutral-server-securely-opening-the-doors-to-automotive-data/ 
55 https://globenewswire.com/news-release/2019/01/10/1685883/0/en/UPDATED-Daimler-Partners-with-Otonomo-to-Provide-Connected-
Car-Customers-with-New-Services-while-Delivering-on-the-Promise-of-Data-Privacy.html 

Source : Quantalyse Belgium, Schönenberger Advisory Services, (2019) "The automoCve
digital transformaCon and the economic impacts of exisCng data access models", Technical

Report – Otonomo is esCmated to have 7 million vehicles on its plaKorm by 2018
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« Mobility Clouds »
Une couverture extensive, un volume de données considérable

• In 4 years, the Shanghai Electric 
Vehicle Public Data Collec5ng, 
Monitoring and Research Center 
began gathering real-2me 
informa2on from more than 222,000 
vehicles and amassed over 7.6 
billion kilometers of driving history
(source : 
h<ps://www.apnews.com/4a749a4211904784826b45e
812cff4ca)
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« Mobility Clouds »
pour des APIs ouvertes

h"ps://www.sharedmobilityprinciples.org/

In fact, the only place where you can reliably find open 
APIs these days are in ci#es that require open APIs as a 
prerequisite for ge5ng a business permit. 
h9ps://medium.com/transit-app/our-car-free-future-
will-be-blocked-by-comcast-tac#cs-926c8ee2ea70

Source : Remix for new moblity
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LOM : Ouverture des données de 
l'offre de mobilité (art. 9)

donner aux collecEvités la possibilité 
de réguler l’Open data dans les 
transports et d’assurer la gouvernance 
des mobilités dans toutes ses 
dimensions.
Note de posiEon Transdev – source 
h"ps://www.transdev.com/fr/note/ou
verture-des-donnees/

https://medium.com/transit-app/our-car-free-future-will-be-blocked-by-comcast-tactics-926c8ee2ea70


Infrastructure digitale de la ville
Google / Sidewalk Labs

Source : « Google's Sidewalk Labs signs deal for 'smart city' makeover of Toronto's waterfront »,
h@ps://www.theglobeandmail.com/news/toronto/google-sidewalk-toronto-waterfront/arEcle36612387/

LinkNYC

Coord – open curbs

Android

Waymo

Curb

Android

Waze
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Infrastructure digitale de la ville
Replica : le jumeau numérique de la ville par Google

The ability to understand in real-2me who’s using the street and why (above, a Replica
analysis of Main Street in Kansas City) can help guide urban planners.
(source : hEps://medium.com/sidewalk-talk/introducing-replica-a-next-genera2on-urban-planning-tool-
1b7425222e9e)
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Protec'on de la vie privée 
Your Apps Know Where You Were Last Night, and They’re Not 
Keeping It Secret - Dec. 10, 2018 – New York Times

Source : h*ps://www.ny2mes.com/interac2ve/2018/12/10/business/loca2on-data-privacy-apps.html
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Protec'on de la vie privée 
"Corporate Surveillance" – Cracked Labs

Acxiom 3.7 billion consumer profiles for clients / Oracle provides access to 5 billion “unique” consumer Ids
Source : https://crackedlabs.org/en/corporate-surveillance
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En guise de conclusion 
Pourquoi partager ses données de mobilité

Safety, financial benefits and better service are the most desirable benefits 
while personal advertising ends up at the bottom of the list 
The three benefits which are most likely to increase peoples’ willingness 
to share their location data are safety in the car, saving money and better 
services – 73% of consumers are likely/very likely to share their location 
data for these benefits. 

Increased safety in the car (e.g. through ADAS) is particularly interesting to 
younger, urban and tech savvy* consumers.

34

“The information would have to be used to enhance my security, not 
jeopardize it. The future would be safer. Fewer kidnappings or robberies.”
Participant, UK 

“In exchange for my location data, I would like discounts, vouchers, 
recommendations or services like navigation or location details on social 
media platforms. It’s important for me to know what the data is used for 
and I have to get a direct benefit from it.” Participant, Germany

*People are classified as tech savvy if they strongly agree with any of three statements: “I love new technology/gadgets and how they improve my life“, 
“People ask me for advice when buying electronic devices“ and “I am usually among the first to try new gadgets and technology“ 

26%
55%

60%
61%
64%
66%
69%

73%
73%
73%Increased safety in the car

Saving money
Enabling a service

Financial benefits (discounts, rewards)
Making life more convenient

Additional useful/relevant information
Saving time

Additional functionality of service
Enabling personalized service

Enabling personalized advertising

Total Tech 
savvy*

Not 
tech 

savvy
16-24 

yrs
25-34 

yrs
35-44 

yrs
45-65 

yrs Urban Rural

73% 81% 66% 75% 77% 72% 71% 74% 68%

N = 8,073

Influence of Benefits on Data Sharing Willingness
Displaying likelihood to share location data (3-4 on a 4-point scale)

Subgroup Differences Regarding 
“Increased safety in the car (e.g. ADAS)”
Displaying likelihood to share location data (3-4 on a 4-point scale)

Here Technologies - Privacy and Loca5on Data 
Global Consumer Study
March 2018 
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