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• What is urban mobility ?

• What are the challenges of urban mobility?

• What is the smart mobility ?

Outline

Smart Mobility
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Mobility is a core human right 

Mobility is a core human right (UN 

Universal Declaration of Human Rights)
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Ability to move people and things in urban area 

What is urban mobility ?

Traffic congestion in Paris (km)

October 17, 2019

km 
500
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Mobility in urban area 

A

B

To move from A to B, I use:

• Vehicle
• Walking, TER, BUS or Tramway, walking
• Personal vehicle, parking, metro, BUS, 

Walking,…
• …..

Regional train (TER)

BUS

BUS

Metro

Metro

Tramway 
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Passenger transport modal split

Source: European Environment Agency, 2014

Transport modes in Europe

Bus

Car
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Traveler mobility performance system

Value Description

Travel time Reducing travel time (includes service and vehicle speed)

Travel price Reducing price, fair price

Physical comfort Enhancing the comfort of the body

Sensorial comfort Enhancing the comfort of the senses

Cognitive comfort

Improving psychological comfort (ease of use, travelers interactions, 

information)

Temporal availability

Increasing frequency of the travel mean and make it available out of 

peak hours

Spatial availability Improving access to underserved regions

Safety/security Reducing the risk of injuries (caused either by material of people)

Improvement of travel activities Enhancing travel activities
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• What is urban mobility ?

• What are the challenges of urban mobility?

• What is the smart mobility ?
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Challenges of urban mobility

In urban area, mobility is a must: Consequently, it concerns large 

communities and things with tough consequences and questions 

on the quality of life, economic and social activity, and expenses
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Decision-taking
and strategies
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Key figures of transport in France

https://www.jobtransport.com/actualites/transport/les-chiffres-du-transport-2019-emploi-economie-developpement-pour-tout-savoir-cest-ici/

• Roads : 1,1 million km

• Highway : 11 000 km

• Railway : 28 000 km

• Metro: 2 000 km

• Waterway : 9 000 km
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2016: Transportation assets were 

valued at about $7.7 trillion

Transport Infrastructures (US)
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Transport 
Infrastructures (US)

• In 2016 private and public 
spent $133 billion on 
transportation construction 
(91% public sector) 
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Aging 
infrastructure in 
developed 
countries

(US, ASCE, 2013)
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Dramatic transport 
conditions

19



Transport 
Infrastructures
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Transport 
challenges:
Urban 
Congestion 
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Traffic congestion causes:
• Huge time and economic lost
• Stress, anxiety and health deterioration 
• Energy consumption
• Air pollution
• Greenhouse gas emission
• Insecurity,…
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Urban 
Congestion –

waste of 
time
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Urban 
Congestion –
economic cost
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Traffic 
congestion
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Energy consumption (Europe)

Road transport accounts for 74 
% of the energy consumption 
in the transport (2016).

Road transport
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In 2016, the transport sector 
contributed to 27 % of the GHGE.

• Road transport accounted for 72% 
of the GHGE

• Cars for 40 % 
• Heavy trucks for 20% 

Greenhouse Gas emissions (GHGE) (Europe)
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Air pollution

• World: 7 million deaths  
(WHO) 

• Europe : 790 000 deaths

• France : 48 000 deaths
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Air pollution: 
restriction on 
vehicle circulation 
(France)
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Air pollution 
kills
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• Introduction to Mobility

• What are the mobility challenges

• Smart Mobility

Outline

Smart Urban Mobility
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Mobility as a service 

Mobility demand

• Work

• Schools

• Entertainment

• Tourism

• Shopping

• Administration

• Fright

Mobility offer

• Vehicles (private, sharing,.)

• Buses

• Metros

• Tramway

• Train

• Waterway

• Bike, Walking

• Combination

Environment
• Weather, 

• Congestion

• Pollution

Socio-economic
- Availability

- Time

- Cost /Income

- Quality, Security

- Social (age, 

disabilities,….)
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Quality of mobility service 
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Platform

Architecture of the Smart mobility system

Information 

system

Mobility demand 

(users) 

Mobility services
Vehicle, Bus, Metro, 

Tramway, Bike, Walking 

Mobility operators
Publics, privates, users

Other data:
Weather, pollution, 

GHGE, Congestion, 

accidents, emergency

Data

Infrastructures
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Platform

Information 

system

Data analysis

(Statistics, AI,..)

Architecture of the Smart mobility system

Mobility demand 

(users) 

Mobility services
Vehicle, Bus, Metro, 

Tramway, Bike, Walking 

Mobility operators
Publics, privates, users

Other data:
Weather, pollution, 

GHGE, Congestion, 

accidents, emergency

Data

Infrastructures
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Platform

Information 

system

Data analysis

(Statistics, AI,..)

Smart services 

Information, 

warning, control,

Architecture of the Smart mobility system

Mobility demand 

(users) 

Mobility services
Vehicle, Bus, Metro, 

Tramway, Bike, Walking 

Mobility operators
Publics, privates, users

Other data:
Weather, pollution, 

GHGE, Congestion, 

accidents, emergency

Data

Infrastructures

Evaluation
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Smart mobility services

Sussman, J. Perspectives on Intelligent Transportation Systems; Springer: New York, NY, USA 42



Automated Data Collection Systems to Improve Public 
Transport Performance in London
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Ride sharing/pooling 

Cars occupancy in US Cars occupancy Montreal
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Ride sharing/pooling 
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First and last 

kilometers in 

mobility 

A

B

Regional 

train 

(TER)

BUS

BUS

Metro

Metro

Tramway
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First and last kilometers in mobility 
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First Mile 

Last Mile
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Smart Parking
Users’ needs 
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Smart Parking EZPark Mobile 

Application (Boston)
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Integrated IoT 

Solution For 

Smart Parking
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Artificial Intelligence in mobility

Use of AI in transport covers large areas:

• Corporate decision making, planning, and managing. 

• Improve public transport 

• Connected and autonomous vehicles

Artificial intelligence (AI) is a broad area of 

computer science that makes machines function 

like a human brain. 
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Artificial Intelligence  in mobility

Traffic efficiency:

• Control traffic signal 

• Predict traffic congestion.

Incident Detection

identify, the time, location and the severity of an 

incident to support traffic managers

Incidents could be detected from social media 

Twitter is a cost-effective and efficient to acknowledge incidents
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Use of AI by Uber

• Predict rider destinations based on the user’s ride history.

• Propose  route-based pricing, based on how much riders are willing to pay based on 

destination, time of day and location. 

• Identify fraudulent drivers.

• Plan the route efficiently, estimate travel time including pick up and drop off times 

accurately.
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Science at Uber Applying Artificial Intelligence at Uber
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Waze navigation system
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Resume and Conclusion
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Mobility is a core human right 
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Mobility as a service 

Mobility demand

• Work

• Schools

• Entertainment

• Tourism

• Shopping

• Administration

• Fright

Mobility offer

• Vehicles (private, sharing,.)

• Buses

• Metros

• Tramway

• Train

• Waterway

• Bike, Walking

• Combination

Environment
• Weather, 

• Congestion

• Pollution

Socio-economic
- Availability

- Time

- Cost /Income

- Quality, Security

- Social (age, 

disabilities,….)
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Platform

Information 

system

Data analysis

(Statistics, AI,..)

Smart services 

Information, 

warning, control,

Smart mobility system

Mobility demand 

(users) 

Mobility services
Vehicle, Bus, Metro, 

Tramway, Bike, Walking 

Mobility operators
Publics, privates, users

Other data:
Weather, pollution, 

GHGE, Congestion, 

accidents, emergency

Data

Infrastructures

Evaluation
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Thank you
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Just How Much Waze Traffic App Knows Before You Do
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Air quality

Health monitoring

Smart Bike

Webcam

Eternal Sources 

Weather, Traffic

air quality, 

emergency, police

Energy consumption
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Smart Parking Powered by Machine Learning
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