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!! Introduction to cooperative (ITS) systems 

   - The challenges 
   - Why cooperative systems? 
   - What cooperative systems? 

!! The CVIS advantage (tech overview) 
!! The multimodal cooperative 

communications protocol: CALM  
!! Status of standardization 
!! Availability of CVIS technology (HW&SW) 

   - Open Cooperative Systems Alliance 

!! Some lessons for Central Europe 
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“The real world is the interface” 

Ambient Intelligence = Perception + Communication 
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•! Jointly acquire and share information among partners. 
•! Increase the "time horizon", the quality and reliability of 

information available to the drivers about their immediate 
environment, the other (far or nearby) vehicles and road 
users. 

•! Provide information about the vehicles, their location and 
the road conditions to the road operators and 
infrastructure providers for traffic control or tolling. 

•! Based on vehicle-to-vehicle and vehicle (V2V) and 
Vehicle to Infrastructure (V2I) communications. 



Core technology 

Car makers 

Road operators 











and multimodal communications 
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The project’s ambition was to begin a 
revolution in mobility for travelers and 
goods, completely re-engineering how 
drivers, their vehicles, the goods they 
carry and the transport infrastructure 
interact. 



 Increase efficiency and safety through V2X 
cooperation enabled by: 
•! an open architecture and universal platform for 

sample implementation 
•! Ad-hoc wireless network amongst vehicles & 

infrastructure  
•! a framework for ITS applications management  
•! enhanced positioning and mapping solutions 
•! cooperative data management and sharing 
•! promoting innovative cooperative applications 
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Touch Display Infrared OBU 

CVIS Core SW 
CALM 

CVIS Vehicle Antenna 

Mobile Router      Mobile Host 

2G/3G - Stick 

CVIS Sensor & M5 card 
Gyro 

Accelero - 
meter 
20ch 
GPS 

OBD - II 
CAN Bus 

CEN  
DSRC 
2.5 / 5 GHz  

802.11 radios 
modified for: 

- Euro 802.11p 
- DSRC RT sync 
- GPS time sync FPGA: PCI, Serial ports &  softcore CPU 

Realtime GPS & DSRC sync, sensor fusion/timestamp 



[Meeting name] 
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Roadside Antenna 

CVIS Core SW 
CALM 

Router      Host 

Infrared RSU 

CVIS Sensor & M5 Card 
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•! Basic building blocks of the CVIS COMM 

platform 
–! Media device drivers (M5, IR, 2G/3G) 

–! Protocol stack implementations for 
•! CALM IPv6, CALM FAST, CALM IR 
•! CALM management, handover management 

–! Framework to bring the services together: 
•! Basic services, CALM framework, tools, libraries 
•! Policy exchange, QoS, Application provisioning and 

service announcement, life cycle management of services 
and applications 

•! Based on Ubuntu 8.04, Linux 2.6.22 
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Application development framework 
based on Java OSGi Knopflerefish SDK 
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•! Low latency messaging mechanism for safety 
related vehicle applications 

•! Specified by COMeSafety 
•! Event-driven periodic broadcasting 

(beaconing) using CALM FAST 
•! Interoperable with Safespot, including 

–! message format, 
–! protocol (CALM FAST) and 
–! encoding of data 

Cooperative Awareness Message protocol 
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It became the basis for 
European Interoperability 

Received wide acceptance 
in international 
standardization (ISO, ETSI) 

Built on the foundations of ISO 
CALM architecture 

Multimodal communications for 
ITS applications in ad-hoc 
vehicle networks 

Accepted by IEEE 
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•! IPv6 

–!Future proof Internet technology  
–!Direct addressing of mobile units 

•! Seamless communication 
–!Handovers between M5, IR, 3G 
–!Management of continuous 

sessions 
–!QoS 

•! CALM FAST  
–!Short range distribution of time 

critical traffic massages   
–!based on 802.11p 
•! GeoNet 
–!Geographic addressing protocol 

over IPv6 and CALM FAST  
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•! Support of basic facilities: 

–! Service provisioning and 
deployment 

–! Distributed Directory Service 
–! Security 
–! Access to RS and Vehicle 

sensors  
–! CALM functionalities 
–! Graphical User Interface  

•! Support of domain facilities: 
•! Positioning   
•! Traffic Data   
•! LDM  

•! Based on Java/OSGi 
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•! Basic set of applications 
(ETSI TR 102 638 ) 
published in April 2009 

•! CVIS is focussing on 
efficiency and traffic 
management applications 
and use case for:   
–! Cooperative Freight & 

Fleets 
–! Cooperative Interurban 

Applications  
–! Cooperative Urban 

Applications  
–! Cooperative Traffic 

Management 
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Router: 
Combined with 
the Vehicle 
Antenna 

Host: UMPC with touch 
screen 
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An open, standards based platform for safe, efficient and environmentally 
friendly cooperative mobility enabled by vehicle-infrastructure and vehicle-vehicle 
communication using open protocols and open interfaces for services innovation. 

•  Represent and promote the open platform concept for cooperative 
ITS systems. 

•  IPR and licensing framework for R&D and commercial activities. 
•  Maintain, support and enhance the specifications and reference. 
•  Validate the platform through trials and demonstrations. 
•  Convergence/Profile definition. Striving towards interoperability. 
•  Standardisation support.  
•  Certification (including privacy and security aspects). 
•  Business validation (organisational models and business aspects). 
•  Legal aspects (liability issues and responsibilities). 
•  Liaison with relevant bodies and platforms. 




