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Outline

• What are “cooperative applications”?
• Criteria for “success”
• Technical requirements
• Commercial requirements
• Deployment enablers
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CVIS Applications
• Cooperative Monitoring

– XFCD, fusion with infrastructure sensors

• Urban
– Selective vehicle priority

– Speed profile

– Routing strategy & driver information
– Flexible bus lane

• Interurban
– Enhanced driver awareness
– Cooperative travellers' assistance

• Freight and Fleet
– Access control
– Dangerous goods management

– Parking & loading booking
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Generic peer-to-peer network
a Nomadic Hosta Nomadic Host

a Central Hosta Central Host

a Vehicle Hosta Vehicle Host
a Roadside Hosta Roadside Host

AApplications B

Communication
connector

Legends:
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Urban architecture entities

Traffic 
Management 

Centre 

Service 
Centre

Host 
Management 

Centre 

Roadside 
Units

R_GW

In Vehicle 
Units

V_GW

Nomadic 
Units

Content 
Centre

Mobile Units

Veh
Sensor&Actuators

Roadside 

Sensors&Actuators

Communication 
Network 

Management 
Centre

fixed central parts

fixed roadside parts

mobile parts

external/legacy parts

Legend
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Use cases – “Priority” application
• Request for 

green
– specific vehicle 

types

• Speed profile
– advise driver 

optimum speed 
for junction

• Cooperative 
traffic control

– coordinate 
signal control 
over group of 
junctions
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Request for green

1. Vehicle checks 
availability of green 
request

2. RSU broadcasts 
presence, 
availability of 
services

3. Vehicle asks for 
green

4. If OK, RSU 
implements in 
signal program, 
advises vehicle

5. Vehicle HMI 
informs driver 
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Speed profile
 ad CURB UC0013

rsuv ehicle area and netw ork

COMO prov ides
" Information"

about al l v ehicles

Collect and
fusion of

" information"

determine speed
profiles

broadcast green
profiles

Show
suggestion to

driv er

CVIS v ehicle CVIS RSU

COMO data

CVIS strategy lev el

ask permission
from TC

start

end

rules from higher
CURB lev els

to COMO

local control
rules

receiv e answ er

safespot

safespot

apply i f w ithin
l imits

[S6]

[S3]

[S12] [S10]

[S11]

[S8]

[CURB-TP2]

[S9]

[S2]

[S7]

[S5]

1. Vehicle sends data 
to RSU

2. Aggregate vehicle 
and traffic control 
data

3. Dialogue with area 
control centre

4. RSU determines 
speed profiles

5. …broadcasts green 
wave profiles

6. Vehicle receives 
individual profile & 
shows to driver
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Cooperative traffic control
ad Area Control

roads ide CURB netw ork  CURBin-v ehic le CURB

POMA:
Positioning of

Vehic le

COMO:
Automatic  FCD
transmiss ion to

RSU

Col lec tion of FCD

COMO: Estimation
of local traffic

s tate

COMO: Data
Aggregation in RSU

(FCD, local Sensors )

COMM: Receiv e
Traffic  States from
neighbored RSU

COMM: Send
Traffic  States  to

Master RSU

Area Traffic  State
Analys is

Selec tion of
Signal Plans

Slav e RSU

Send Signal
Plans to other

RSUs

COMM: Receiv e
Signal Plan from

Master RSUs

Implementation of
Signal Plans

Strategic  Check

Master RSU

Information on
area s i tuation

Update Signal Plans necessary?

S1: Provide vehicle information
S2: Supply local  traffic status to Master
S3: Switching order
S4: Provide info to network
S5: Check strategy compl iance

[YES]

[S1]

[S3]

[S2]

[S5]

[S4]

[NO]

1. Vehicles send position
2. Roadside “slave” unit 

collects FCD, fuses with 
other vehicle and local 
data, sends to area 
controller

3. “Master” unit aggregates 
data, analyses traffic state

4. …selects signal plan…
5. …transmits signal plan…
6. slave unit implements 

signal plan
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Criteria for “success”

• Technical
– system functions “perfectly”
– system meets technical requirements
– interoperability – hardware, software, content

• Commercial
– affordable for users & operators to install & operate
– positive return for commercial (and public) actors

• Deployability
– system meets non-technical requirements
– deployment partners consensus
– user acceptance, usability
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Technical requirements

• “It should be possible to request a “green-route” when 
entering a route in the HMI of the navigation system (e.g. 
emergency and dangerous goods vehicles).”

• “It should be possible to connect “very quickly” to and 
from both OBU applications and RSU applications.”

• “The RSU shall be able to handle the reception of FCD 
for up to 20 equipped vehicles within 10 (?) sec.”

• “Cooperative systems shall check all input data for 
validity, whenever possible, and report failures.”
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Talking the same language
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Talking the same language
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Commercial requirements

• “Cooperative systems shall be able to use the most cost-
effective means of communication available.”

• “Cooperative systems technology shall be potentially 
low-cost to ensure future high level penetration of the 
cooperative systems.”

• “Cooperative systems shall provide safety functionalities 
free of charge.”
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Deployability requirements

• “Services shall not be constrained to operate in a 
particular geographic region.”

• “User interfaces shall not be constrained to be of a 
particular type, or from a particular manufacturer.”

• “The quality of information content shall be continuous 
and consistent, both in time and space (i.e. as the 
traveller moves).”

• “Cooperative systems shall comply with current 
European and national laws concerning data security, 
user anonymity and the protection of individual privacy.”
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The customer is king
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Business concepts
• CVIS = one infrastructure that enables multiple 

applications/services; costs are widely shared
• Shared investment in communication 

infrastructure…and
• …individual investment in own applications & services
• Mobile communication operators sell airtime to end 

users & to road, fleet operators
• Monitoring data aggregator/provider offers service to 

end users & to road, fleet operators
• Driver pays subscriptions for (commercial?) services
• Socio-economic benefits (incl. environment, safety, 

productivity, lower costs for infrastructure, operations) 
bring returns to public sector
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Recommendations

• Start with simple, inexpensive, effective services
• Choose limited, positive business case
• Begin with portable & after-market devices
• Build partnerships needed for deployment
• Set up local showcases, link through networks
• European framework for assessment
• Best practice, dissemination, road-shows etc. 

“ European Cooperative System Alliance”
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Thank you…

CVIS Open Workshop 
“Architectures for Cooperative Systems”

Thurs 21 June, Aalborg

Contact
CVIS@mail.ertico.com

+32 2 400 0736

www.cvisproject.org


