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Vehicular Sensing

I Vehicles have a very large number of sensors:
I GPS - location-based sensing;
I Mobility;
I Pavement related;
I Weather related - rain, temperature, etc;
I Pollution related - CO2, noise;
I Vision-based.

I Vehicles are being extended with communication capabilities.
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A Vehicular Network

I 802.11p or WAVE is a speci�c protocol for vehicular
communications.

I VANETs (Vehicular Ad Hoc Networks) will create a
communication infrastructure composed of vehicular nodes.

I Real-time Vehicular Sensing.
I Similar to a Satellite Infrastructure, with complex vehicular

orbits and more local sensing capabilities.

Instituto de Telecomunica�c~oes Faculdade de Ciências da Universidade do Porto, Portugal michel@dcc.fc.up.pt



Introduction VANET Characteristics Vehicular Sensing DRIVE-IN Project

Snapshot of a VANET in Porto at 33% penetration rate
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Key Aspects of VANETs

I Ubiquity of vehicles.
I Network nodes in vehicles:

I Self-powered (fuel or batteries);
I High computational power, variety of in-vehicle sensors;
I VANETs will thus enable large-scale examples of distributed

computation and distributed sensing.
I Mobility:

I Challenges in routing due to the dynamic topology of the
network;

I Increased connectivity in delay-tolerant applications.
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Mobility and Connectivity
I In delay-tolerant applications, node mobility is able to increase

connectivity (tra�c information systems, email or SMS
delivery).
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Instant Connectivity of a 500 nodes VANET in Porto
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Connectivity after 30s of a 500 nodes VANET in Porto
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Critical Importance of VANETs

I Clear impact on driving:
I Safety - according to a recent study from the World Health

Organization, 1.27 million people die in road tra�c crashes
every year.

I Currently nineth leading cause of death;
I Predicted to become �fth leading cause of death by 2030.

I E�ciency - commute times and associated CO2 emissions can
be lowered by a more e�cient and collaborative routing of
vehicles.

I VANETs can also serve as a critical communication
infrastructure, that will work when everything else fails:

I No infrastructure;
I Autonomous in power;
I Self-organizing in the most adverse situations.
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Examples of Distributed Vehicular Sensing
I Constructing and updating road maps:\Mining GPS-Traces for

Automatic Extraction of the Road Network" - Fernanda L. Lima and
Michel Ferreira - 6th International Symposium on Mobile Mapping
Technology, 2009, MMT'09.
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Automatic Extraction of the Road Network" - Fernanda L. Lima and
Michel Ferreira - 6th International Symposium on Mobile Mapping
Technology, 2009, MMT'09.

I Finding vehicles through in-car cameras:\Locating Cars through a Vision
Enabled VANET", Michel Ferreira, Hugo Concei�c~ao, Ricardo Fernandes,
Rog�erio Reis - 2009 IEEE Intelligent Vehicles Symposium, IV'09.

I Mobility sensing: \A Cautionary View of Mobility and Connectivity
Modeling in Vehicular Ad Hoc Networks", Hugo Concei�c~ao, Michel
Ferreira and Jo~ao Barros - 2009 IEEE Vehicular Technology Conference -
Spring, VTC'09 Spring.

I \Stereoscopic Aerial Photography: An Alternative to Model Based
Mobility Approaches" - Michel Ferreira, Hugo Concei�c~ao, Ricardo
Fernandes and Ozan K. Tonguz - 2009 ACM Mobicom VANET,
VANET'09.

I The DRIVE-IN Project.
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Industrial Partnership
I The major player and the associated business model for

VANETs are still unclear:
I Telecommunications operators (through investment in

road-side equipment)?
I Car manufacturers?
I In-vehicle embedded systems manufacturers, such as

navigation systems?
I DRIVE-IN industrial partner is NDrive, a portuguese player in

the international market of portable navigation systems.
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Testbed Deployment
I DRIVE-IN and NDrive are designing portable navigation

equipments, that explore V2V and V2I communication
through IEEE 802.11p.
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Testbed Deployment
I DRIVE-IN and NDrive are designing portable navigation

equipments, that explore V2V and V2I communication
through IEEE 802.11p.

I A testbed of 500 vehicles in Porto will start being deployed
already this year.
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http://drive-in.cmuportugal.org
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