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• Modelling approach
– Focus on the total solution

– New technology in a broad context (the whole freight distribution and traffic 
management strategies and processes)

– Consider all stakeholder needs

• Different regions– different needs
– Different traffic patterns and flows

– Different infrastructures (physical as well as technology)

– Different traffic management policies

– Different organisations of responsibilities

• Aligning with related work and upcoming solutions
– Multimodal transport chains

– Intelligent cargo

– Intelligent vehicles

The importance of a generic and 
holistic approach



Transport Demand

Transport Supply

Transportation Area Management
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• Transportation Network Manager

• Transport Service Provider

• Driver

• Transport User

• Transport Regulator

• Monitoring/Tracking 

Support Manager

...have different RolesStakeholders

• Traffic managers

• Transport companies, fleet operators

• Drivers

• Retailers and cargo owners

• City in general / society

• Technology providers



 A set with associated functions 

related to each domain

Roles... performs different Functions

Transport Demand

Transport Supply

Transportation Area Management
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 Processes defines the 

functions’ interactions

Functions... interact in Processes
 act Perform Traffic Control 

Perform Traffic Control

Assess Traffic

Situation

Control Traffic

Flow 

Operate

Transportation

Network

Equipment 

Manage

Safety

Measures 

Control

Indiv idual

Vehicle

Traffic Manager

Support

Transportation

Network

Continuos

Operation 

Traffic situation

information available

ActivityFinal

Manage

En-Route

Reporting

Regulation

Enforcement

Manage

Vehicle and

Transport

Operation

Information

Operate

Vehicle

Info

Notification (of

il legal behaviour) Notification

APO

Vehicle

info

Act depending on the situation

TNS



 Defining the information 

exchanged in the processes

Processes... exchange Information
 act Perform Traffic Control 

Perform Traffic Control

Assess Traffic

Situation

Control Traffic

Flow 

Operate

Transportation

Network

Equipment 

Manage

Safety

Measures 

Control

Indiv idual

Vehicle

Traffic Manager

Support

Transportation

Network

Continuos

Operation 

Traffic situation

information available

ActivityFinal

Manage

En-Route

Reporting

Regulation

Enforcement

Manage

Vehicle and

Transport

Operation

Information

Operate

Vehicle

Info

Notification (of

il legal behaviour) Notification

APO

Vehicle

info

Act depending on the situation

TNS

 class TNS Information

RoadConditions

+ ConditionLocation:  StatusLocation [0..1]

+ DrivingConditionType:  DrivingConditionTypeEnum [0..1]

+ Forecast:  boolean

+ RoadSurfaceTemperature:  float [0..1]

SourceInformation

+ Reliable:  boolean [0..1]

+ SourceIdentification:  string [0..1]

+ SourceType:  SourceTypeEnum [0..1]

TransportationNetworkStatus

+ ObservationOnRoute:  boolean

+ ReportedTime:  dateTime

+ ValidFrom:  dateTime

+ ValidTo:  dateTime

Statistics

+ HistoricalStartDate:  dateTime [0..1]

+ HistoricalStopDate:  dateTime [0..1]

TrafficInformation

+ AverageTrafficSpeed:  float

+ Delay:  duration [0..1]

+ Forecast:  boolean

+ TrafficFlow:  int

+ TrafficInformationLocation:  StatusLocation [0..1]

+ TrafficStatus:  TrafficStatusEnum

+ TravelTime:  duration [0..1]

WeatherInformation

+ Description:  string [0..1]

+ Forecast:  boolean

+ WeatherCondition:  PoorEnvironmentTypeEnum

+ WeatherLocation:  StatusLocation [0..1]

WeatherValue

StatusLocation

+ AgoraCLocation:  AgoraCReference
1

0..*

0..*

1

0..1
0..*

0..1



 Open service interfaces enable 

information sharing between 

information systems

Information... is available via service interfaces
 class TNS Information

RoadConditions

+ ConditionLocation:  StatusLocation [0..1]

+ DrivingConditionType:  DrivingConditionTypeEnum [0..1]

+ Forecast:  boolean

+ RoadSurfaceTemperature:  float [0..1]

SourceInformation

+ Reliable:  boolean [0..1]

+ SourceIdentification:  string [0..1]

+ SourceType:  SourceTypeEnum [0..1]

TransportationNetworkStatus

+ ObservationOnRoute:  boolean

+ ReportedTime:  dateTime

+ ValidFrom:  dateTime

+ ValidTo:  dateTime

Statistics

+ HistoricalStartDate:  dateTime [0..1]

+ HistoricalStopDate:  dateTime [0..1]

TrafficInformation

+ AverageTrafficSpeed:  float

+ Delay:  duration [0..1]

+ Forecast:  boolean

+ TrafficFlow:  int

+ TrafficInformationLocation:  StatusLocation [0..1]

+ TrafficStatus:  TrafficStatusEnum

+ TravelTime:  duration [0..1]

WeatherInformation

+ Description:  string [0..1]

+ Forecast:  boolean

+ WeatherCondition:  PoorEnvironmentTypeEnum

+ WeatherLocation:  StatusLocation [0..1]

WeatherValue

StatusLocation

+ AgoraCLocation:  AgoraCReference
1

0..*

0..*

1

0..1
0..*

0..1

 class TNS Information

«interface»

ITNS

+ getTNS(QueryLocation) : TransportationNetworkStatus

+ pushTNS(TransportationNetworkStatus) : void

+ uploadTNS(TransportationNetworkStatus) : void



Vehicle

On-goods 

Equipment (OGE)

Freight Distribution 

Management System

Traffic Management 

System

On-board Equipment 

(OBE)

Roadside Unit

(RSU)

Control Centre, incl. 

HMC

Service interfaces... connects system components
 class TNS Information

«interface»

ITNS

+ getTNS(QueryLocation) : TransportationNetworkStatus

+ pushTNS(TransportationNetworkStatus) : void

+ uploadTNS(TransportationNetworkStatus) : void



Facilities

Cooperative applications

Execution Infrastructure

Communication Infrastructure

Data 

Fusion

Location

Reference

Flexible 

Bus Lane

Intelligent 

Truck parking

Access

Control Goods

Monitoring

Connection

Manager

Resource 

Booking

. . .

Goods

Knowledge
Broadcast

. . .

• is the top layer in the ITS service platform

• service interfaces enables

– the use of common facilities/services

– The use of different communication means (e.g. cameras, sensors, etc)

Cooperative applications



• Information: City policy

• Service interface:

– uploadCityPolicy(): CityPolicy

– CVIS serviceAnnouncement()

– getCityPolicy(): CityPolicy

• Comparing vehicle properties with the city policy

• Communication: IPv6 / CALM FAST / CALM M5

City 

policy
City 

policy

Access Control –
the SMARTFREIGHT demonstration

Traffic Manager
Roadside Unit

On-Board Unit



The Common Framework for ICT 
in Transport and Logistics

• Joint initiative
– Eight European project in the 7th Framework Program

– European Commission (DG INFSO, DG MOVE, DG RESEARCH)

• Supports interoperability between commercial actors and transportation 
network responsible
– To make the best possible use of the available transportation infrastructure

• Builds on the Freightwise Framework – i.e. the ARKTRANS framework
– Roles & Responsibilities

– Functions & Processes

– Information & Service interfaces
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Thank you for the attention!


