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Urban mobility is…

A very complex, sometimes chaotic, vital urban service
• Each city has its challenges
• Efficient mobility is being “handled” in different ways
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Where are we now?

In USA, a total of 3.4 billion hours were wasted in 2021 due to mobility traffic
• Americans lose more than $100B every year in lost labor and gas due to traffic jams

Congestion accounts for 25% of car greenhouse gas emissions

More than 40% of traffic accidents occur in intersections

Sustainable urban mobility is still a major challenge
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The parking issue

We are still dependent on private mobility
• Gives flexibility concerning schedule and routes

Parking is then a big problem, specially in large cities
1. Lacking of sufficient spaces (cities centres are more challenging)
2. High costs (inefficient use of space)
3. Acessibility 

Most first smart parking solutions targeted efficient parking

We want to reduce the time to find free space
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The parking issue

1/3 of urban land in the USA is used as 
parking (on- and off-street)

• The size of West Virginia state

An average of 17 hours are spent yearly due 
to parking in the USA

There are many laws that demand parking 
space

• Vehicle-centric culture
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The parking issue

For the existing parking infrastructure, what are the biggest problems?
• Time: Accounts for the travel time
• Traffic: Searching free parking spaces increase traffic
• Pollution: Both due to driving and stoped time with engine on
• Accidents: Sudden stops or illegal turns
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Smart parking

Use of tehcnology to reduce the negative impacts of parking in urban areas
• Sensors
• Cameras
• Smarthpone apps
• Data from other urban systems

Primary goal: reduce searching time
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Smart parking

Sensors-based solutions
• Count the number of vehicles, identify free spots

Camera-based solutions
• Automatic detection of car plates

Apps for better parking
• Pre-reserve spots
• Schedule routes based on parking availability

Driving assitance / Automatic parking
Smart city integration

• The parking infrastructure REACT 
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Smart parking… research

It is important to identify centralized-assisted smart parking e distributed-
assisted smart parking 

Different uses of data

Different levels of integration



Urban Mobility

Smart parking… research

• Guaranteed parking reservations with the lowest possible cost and searching time 
for drivers and the highest revenue and resource utilization for parking managers

O. Kotb, Y. -C. Shen, X. Zhu and Y. Huang, "iParker—A New Smart Car-Parking System Based on Dynamic Resource Allocation and Pricing," 
in IEEE Transactions on Intelligent Transportation Systems, vol. 17, no. 9, pp. 2637-2647, Sept. 2016.
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Is smart parking the best solution?

Better parking Fewer time looking for 
free space

It is OK to use my car 
to move around

More cars in a city

More trafficHigher demands for 
parking

Terrible use of urban 
space



Urban Mobility

Smart mobility services

Smart mobility

Parking

Transportation

Smart vehicles

Traffic control



Urban Mobility

Urban congestion

Sao Paulo: car rotation based on zone and plate numbers
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Goals of (smart) traffic control

1) Optimize traffic flows to reduce the travel time 
• Keep traffic moving quickly
• Avoid congestion and accidents – Urban streets are different than highways

2) Respond to eventual accidents 
• Relieving critical situations to avoid further complications

3) Promote sustainable and resilient cities (desired)
• Interacting with other services (e.g. parking) 
• Priotizating critical vehicles
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Smart traffic lights (and other road signals)

It is the easiest way to perform traffic control

Traditional traffic lights may be improved:
• 1) Follow a “schedule” for rush hours
• 2) Use sensors to detect moving vehicles
• 3) Use cameras to detect the type of vehicles
• 4) Interact with other systems (desired): smartphones (people), (intelligent) vehicles 

and even the city as a whole (macro-system perception)



Urban Mobility

Smart traffic lights – the desired goal

A) Get data to support its operation
• Adjust time for green, yellow and red
• Manage the number of vehicles at junctions, dynamically
• Coordinate different traffic lights as a chain

B) Provide data to guide the operation of vehicles
• Vehicles may anticipate actions, transmitting data
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But there are more than traffic lights…

Crowndsensing emerged as a promising approach
• Google maps and Waze apps help drivers to avoid traffic
• Congestions tend to achieve a plateau (heavy traffic desencourages additional drivers)

Congestion taxes / rotations may have good impact
• Zero delay is not a reasonable expectation at busy times
• Who should pay for traffic congestions? (how much?)

Better use of data to reschedule our way of living
• Why everybody work and study at the same time?

Traffic dynamics and decisions may be “removed” from humans 
• Self-driving vehicles
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Smart traffic… research

• Maximize the number of vehicles crossing an intersection
• AI is used to make predictions
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S M A R T

Service: good coverage, availability and affordability

Mobility: to move quickly and smoothly

Accessibility: easy to access

Responsiveness: flexible to handle changes

Technology: take advantage of new solutions
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Existing transportation modals

Private transportation
• Cars/motorcycles

Public transportation
• Subway and metro systems
• VLT (Light Rail Vehicle) / BRT (Bus Rapid Transit)
• Buses

Personal transportation
• Bicycles
• Scooters

27
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Existing transportation modals

On-demand transportation
• Taxi / Uber

• Ride sharing

Ownership may be temporary
• Rentals

• Vehicle sharing

Reduce average commuting

28
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Marchetti’s constant

In average, a person (wish to) spend 1 
hour commuting every day
• Half an hour for a one-way trip 

Although transport may change, 
people gradually adjust their lives
• Private vehicles allowed us to live 

farther, not to save time

29
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Smart commuting

We need to provide efficient transportation means
• Well-connected networks
• Affordable options
• As “clean” as possible

What can we do?
• Understand the mobility demands
• Adopt smarter solutions

31
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Smart commuting

Sustainable idea: the 15-minutes cities
• Prioritise more efficient modals
• Reduce dependence of cars

Reality: on-hour mobility in large cities

Technology is an important ally
• For users: better data to support travel 

planning
• For cities: better scheduling according to 

(dynamic) demands



Urban Mobility

Smart commuting… research

Inefficient parts of multimodal transportation are identified
Different metrics are exploited for that
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Smart vechiles

Urban mobility will benefit from a new generation of smart vehicles

Smart cities will communicate with such vehicles
• Relieve mobility problems

Technology is evolving
• VANETs
• V2X communications
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Smart vehicles

What are the key elements in this area?

• Sensors and cameras

• On-board artificial intelligence

• Communication capabilities

• Users- and city-level interactions 

• Electrification



Urban Mobility

Smart vehicles… research

Use of low-cost computing resources to 
support better driving
Data from other vehicles are 
considered
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GOAL: Inteligent Transportation Systems (ITS)

What is a better mobility?
• Lower traffic?
• Less polution?
• More safety?
• Less fuel consumption?
• Prioritization of pedestrians?

How to get there?
• Better planning
• Better infrastructure
• Data acquisition and processing
• Active tehnologies
• Ubiquituous solutions


