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I have experienced a
jam,...
My attributes are...

Your best Route is...
A parking lot has been booked  for you in ...

You can
downlode the
services...

We recommend for the specific
vehicles going to ... to go via ...
The oncoming traffic situation is...
Dangerous goods veh. may enter...

I measure...
I display ...

You may use
the bus lane...

I will change
in...

controllers on section ...,
please do ...

I want to go to...

there is an
accident...

CVIS – the mobile network for transportation a community is
required to make it live...

I want to
park...

the travel time
on next link is...

any clients (e.g. vehicles,
infrastructure and centres)
can connect to the CVIS.net
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CVIS – the mobile network for transportation Security Aspects

I want to
park...

the travel time
on next link is...

any clients (e.g. vehicles,
infrastructure and centres)
can connect to the CVIS.net

Liability of report
validity?

Anonymized traceability: the need
to collect some vehicle data to
make personalized
recommendations

Authentication?

Vehicle Identification vs anonymity:
there is a need to send right
message to correct recipient.



How to classify communicating parties?
- Three levels of  (Actors)
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road side
controller

traffic management
centre controller

traffic information
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vehicle driver
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provider
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PSAPcontent
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toll / tax charger
traffic
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road operator guard of mobility
and quality of
environment
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end-users

stakeholders
guard of financial flows

service centre
controller



CVIS – Selected Use Case
Illustrations

The selected illustrations show the potentially large
number of involved actors and dynamic nature of use
cases.

The ‘CVIS Use Cases and Requirements’ document
will be available at the end of September for identifying
related security issues.



CINT: Dynamic georeferencing within
areas of local systems � dynamic creating of

focus areas (ad-hoc networking)

Strategic System

Local System Local System Local System

vehicles

road side
controller

Local System

Local System

Local System

Central System

‘focus area does
have a life time’



CINT: Dynamic georeferencing to enable
collaborations managing together ‘incidents’
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A = ‘We can help by keeping the vehicle flowing even when they have to merge’

B = ‘We can help by increasing the outflow of vehicles and not forming any
    blockage at the front side of the incident location’

C = ‘We can help by tempering the inflow of vehicles to the segment with traffic jam’

D = ‘We can help by tempering the inflow of vehicles to the segment with traffic jam’

E = ‘We can help by diverting (a part of) the vehicles to an alternative route’

F = ‘We can help by bringing the vehicles to the inter-urban network via alternative
    entrance lanes’

B
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increase the
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Cooperate to
keep on
flowing
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decrease the inflow
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Road Operator /
Traffic Manager

Information on
network wide
traffic status

Legacy/COMO

Decision making
(confirm or change

booking)

Information on
control & access rules
Legacy/POMA/COMM

COMO

Optimise the delivery time to customers,
anticipate congestion or other problems,

reduce driver stress

Actor View
Urban Parking Zones / CV-UC-SP3.3-0201

UPZ2

UPZ4

UPZ6

Parking Operator

Violation detection
Legacy/COMM/FOAM

Fleet Manager

Planning of 
deliveries & routes

UPZ7

UPZ1

Distribution of 
routes & parking 

information

UPZ3

HGV/LGV driver
Other vehicles

(individual)

Allocation of parking
COMM/FOAM

Information on 
local status

COMO/COMM/POMA
CURB 24

Information on 
local status & ETA

COMO/COMM/POMA

Booking request
COMM/FOAM

Activation of access
control & signage

Traffic & violation
Management

Legacy/COMM/FOAM

Report on
parking status

COMO/COMM/POMA

UPZ10

UPZ8

UPZ11

UPZ9

UPZ5

UPZ13

UPZ14

(In collaboration with
Enforcement Agency)

Optimise parking management, 
Reduce negative impacts,

Support / enhance freight sector…

Optimise management
of parking zonesImprove vehicles flows,

make better use of existing street space,
reduce congestion,

& environmental issues,
gather baseline info for future planning…

Collaborative objective

Registration
FOAM

UPZ0 (precondition)

Change parking
reservation (if needed)

COMM/FOAM

UPZ12



Flowchart View
Urban Parking Zones / CV-UC-SP3.3-0201

network CF&F
(TMC)

Goods vehicle local CF&F

Confirm or
change booking,
Provide routing &
Activate access

Network wide 
traffic status 

Detect vehicle

S5: Distribute route,
delivery & parking
information

Urban Control
& Access RulesS3: Supply network wide

traffic data &
       control rules

Identify
violation
(if any)

Violation
Management

S1: Supply vehicles
position & speed
(real time local traffic status)

other vehicles

Vehicle
approaches the
reserved space 

Vehicles position

Parking
allocation 

Vehicle parks on,
  and leaves, the
reserved space 

S7: Supply
Id, position
& ETA

S4: Booking request

S9: Send authorisation for parking
on the allocated space
& booking updates (if any)
& routing info

S10: Report
on parking
status

(In collaboration with
Enforcement Agency)

S11: Send
vehicle data/plate &
violation details

Register vehicles
Plan routes & deliveries

S12: Report on
violation situation

Vehicle changes
reservation
(if needed)

S2: Provide
contextual
regulations

S6: Supply real time
traffic data, control rules
and routing information

S8: Request
new booking

FOAM

FOAM



European Cooperative  Architecture
Main Techical Entities

Centers

Roadside

Overall network

Centers

Mobile
Units

RoadsideRoadside
Units

Centers
•Management of Traffic 
•Management of System

• Service CentresVehicles
Vehicles

Handheld
Units

Handheld
Units

Handheld
Units

in
Vehicle
Units



NEMO
Mobile Router

Nomadic device
On-board
computer

Mobile IPv6
Access Router -
manages local IP

addresses

Access Server -
Manages vehicle
data access for a

certain area

Correspondent Node
- any

communication
partner

IP v6 Home Agent -
fixed point of

attachment for an end-
device in the Internet

Geo-Addressed protocol header is
added/stripped here

IP communication within
access network

Realm of Vehicle-Vehicle
communication
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CVIS – Entities in detail
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CVIS – Entities in detail
Mobile Units
• … are entities which can move around in the (road) network.
• Being an In Vehicle Unit this corresponds with the “Vehicle Subsystem” as

introduced above. These Mobile Units have Vehicle sensor access.
• Also other Nomadic Units can be a specialization of Mobile Units (e.g.

PDAs,…). These units shall also be able to “log in” to the CVIS wireless
communication network but being independent from vehicles no VehSensor
can be contacted.

• Mobile Units communicate among each other for direct information
exchange (e.g. V2V), with road side units (e.g.V2I) or with Centres (e.g.
V2C).

Road Side Units
• … are entities which are fixed (nor moving) installed as a road side

equipment. These Entities shall be able to access road side sensors.
Roadside Units correspond with the Roadside Subsystem as described
above.

• Roadside Units communicate among each other for direct information
exchange (e.g. I2I), with Mobile Units (e.g.V2I) or with Centres (e.g. I2C).



Centre Entities
In a CVIS cooperative system several “centres” appear
• Service Centres support different End user Services. They communicate with

Roadside or Mobile Units when delivering a service. They shall get the content, which
is needed for a service, from Content Centres. They shall cooperate with Traffic
Management Centres to align their services with the goals of traffic managers. Finally
they shall cooperate with Application Management Centres to support remote
download and configuration of service applications on Mobile- or Roadside Units

• Application Management Centres support the remote management (download,
configure…) of applications in Mobile- or Roadside Units

• Traffic  Management Centres are Entities well known and existing in the ITS world.
These centres are operated by institutions/authorities responsible for managing the
traffic on a specific road network in a dedicated area.

• Content Centres fulfil the function to provide any (raw/pre-processed) transportation
relevant content to other centres. Typically Service Centres process content from
different content centres and create value added services. In CVIS also traffic
Management Centres and Mobile Units shall be able to directly exploit information
provided by a content centre.

• Communication Network Management Centres are needed for organising the
mobile wireless CVIS IPv6 Network.

CVIS – Entities in detail



• Vehicle system
• Roadside system
• Centre System

CVIS – Technical Architecture



CVIS vehicle system

(MNN)
 

Vehicle 
Host

Mobile
Router

Antenna

Vehicle
Gateway

SENS

SENS

CtrlCtrl



CVIS roadside system

VMS Ant

SENSCtrl

Access
Router

Roadside
Host

Roadside
Gateway

Border
Router

IPv6



CVIS technical architecture
Router Platform

Standard Automotive PC Hardware + RT Linux

Advanced
Routing

Antenna
(Roof Layer)

Media HW

Platform
Core

Functions

CALM SW
Extensions

M5 + 
DSRC

GPS/
Galileo

2G/3G IR

COMM
Manager

Rooftop Antenna IR

Media plug-in Manager



Platform 
core functions

Middleware

Service 
Applications

Core
Applications

CVIS technical architecture
Host Platform

Operating System and Hardware

(native) JVM

OSGI Runtime environment

FOAM

POMACOMO

CINT CURB CF&F

applications on native
platform also allowed


