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Motivation 
Safety 

Gene McHale, ÒVII and 
CICAS Program OverviewÓ, 
FHWA, 2007. 

Common Terms/Acronyms 
¥! Intelligent transportation systems (ITS)  

¥! Mobile ad-hoc network (MANET) 
¥! Vehicular ad-hoc network (VANET) 

¥! Vehicle-to-vehicle (V2V) communication 
!! inter-vehicular communication (IVC) 

¥! Vehicle-to-infrastructure (V2I) 
communication 



V2V / V2I Architecture 

Figure 1 
(papadimitratos-commag09) 

Applications 
Categorizing 

¥! yousefi-itst06 
!! comfort 

!! safety 

¥! Vehicular Networks, Ch 6 
!! data source 

!! data consumer 

!! data producer/consumer 

¥! papadimitratos-
commag09 
!! transportation safety 

!! transportation 
efficiency 

!! user services 

¥! Many OthersÉ 



Government Initiatives 
¥! Japan 
!! SmartWay - www.mlit.go.jp/road/ITS/ 

¥! Europe 
!! Car2Car Consortium - www.car-2-car.org  
!! Network On Wheels (NOW) - www.network-on-wheels.de  

!! CALM (Continuous Air interface for Long and Medium distance) 

¥! US 
!! IntelliDrive Ð www.intellidriveusa.org  

Table 1, pp. 86-87 
(papadimitratos-commag09) 
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(papadimitratos-commag09) 
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Hardware 
Example 

Figure 4 
(papadimitratos-commag09) 

Hardware 
Major Components 

¥! Computation 

¥! Storage 

¥! Display 

¥! Sensors 

¥! Communications 
!! DSRC (Dedicated Short Range Communications), 

IEEE 802.11p 

!! 3G? 

!! WiMAX? 

Why not use cellular 
for everything?  
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Networking Properties 
¥! Rapid change in topology 

¥! Network subject to fragmentation 

¥! Small network diameter 

¥! No significant power constraints 

¥! Large-scale 

¥! Variable network density 

¥! Topology of network affected by humans 
(driverÕs behavior) 



Networking Protocols 

Figure 5 
(papadimitratos-commag09) 

V2I 

V2V 

V2V Messages 
¥! Event-driven 
!! something happens, so vehicle needs to send an 

alert message 

¥! Beaconing 
!! vehicle needs to send an update periodically 

!! typically contains timestamp, GPS location, current 
speed 



Disseminating Messages 
¥! Most messages are broadcast 
!! intended for reception by many vehicles 

¥! One-hop broadcast 
!! vehicle sends a message to its neighbors 
!! no forwarding 

¥! Multi-hop broadcast 
!! flooding Ð every neighbor re-broadcasts the message 
!! geographic forwarding, trajectory-based forwarding, 

geocast, position-based routing, etc. - a bit more 
intelligent than flooding 

Networking Issues 
¥! Data dissemination 
!! who needs the information?   

!! how often should the information be sent? 

¥! Routing 
!! how to get data from one vehicle to a specific vehicle 

somewhere else? 

¥! Data aggregation 
!! if we send lots of small messages frequently, weÕre clogging 

the wireless channel 

!! aggregate messages from surrounding vehicles and send 
less frequently 
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Resources 
¥! Conferences  
!! ACM VANET 
!! IEEE Vehicular 

Technology Conference 
(VTC) 

!! IEEE Vehicular 
Networking Conference 
(VNC) 

!! IEEE Intelligent Vehicles 
Symposium (IV) 

¥! Journals  
!! IEEE Transactions on 

Vehicular Technology 

!! IEEE Transactions on 
Intelligent 
Transportation 
Systems 

http://oducs-networking.blogspot.com  


