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� Spain 45 m habitants, with significant increase due to tourism
� Congestion is a big issue, either at the road level but also at air 

traffic
� Additionally road transport is central in the communication with

the rest of Europe with over 100 m. tons per year.
� The intelligent use of a multi-modal transport systems is a priority 

for the government. 
� This intelligent use will reduce the congestion and also will 

improve other factors like the contamination and the climate 
effect.

� An  integrated  transportation policy need to look for the use of 
new technologies to provide advanced services and 
infrastructure support. 

� ITS approach is then vital for the modern  conception of the 
transport in Spain 
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Spanish National transport policy asks for:
� Co-modality

� Door-to-door (intermodal) transport services
� Freight from road to sea and rail
� Passengers from private cars to public transport

� Interoperability
� Technical, functional and contractual interoperability (national and 

cross border)
� Seamless travels for public transport customers and seamless 

transport of goods
� Efficiency and punctuality

� Utilisation of resources (trucks and drivers) and information
� Route optimisation
� Reduced congestion

� Sustainability
� Lower energy use (fossil fuels)
� Better safety and security in transport

ITS already involves all transport modes 
ITS needs one top level Architecture
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What Spain is doing :
� Top-down approach (starting with blank sheets)
� Involving experts from the transport sector
� Including all modes of transport
� Including both passenger and freight
� Defining generic roles and functions

What Spain is NOT doing :
� Limit the scope to road transport
� Defining stakeholders and applications
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� The Spanish Government has approved a Strategic 
Infrastructures and Transports Plan (PEIT).

� The PEIT has a 2020 horizon, which includes the establishment 
of a National Multimodal Programme for the Deployment of  ITS

� Spain is now working on the discussion of the first draft of this 
ITS multimodal Deployment Plan.

� This has obviously an effect at national, regional and municipal
level.

� And that has to be contemplated taking into account all the 
stakeholders of those levels. 
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� We are currently living in the era of Information 
Society. 

� The use of information and telecommunications 
technologies is a factor of wide repercussion and 
social transformation.

� The world of transport, is part of this information 
Society.  

� It is also destined to benefit from these changes, 
which are reflected in what has come to be known 
as Intelligent Transport Systems (ITS).

� This is applicable to all the transport modes
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individual efficiency of each mode, but also 
� to integrate them into a whole in which the co-

modality means that the 
� capacities of each one of them are added and 

combined to those of the others in order to fully 
benefit from the synergies of the combination.

� The citizen is already using elements of the 
Information Society that are part of everyday's life.

� This is the case of the mobile telephone, the Internet 
or the GNSS navigation equipments. 

� ITS has to use this elements, that are already a 
technological choice of our  societies. 
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� ABS, ESP
� Adaptive Cruise Control
� Night vision, Adaptive head lights
� Lane keeping
� Collision Warning
� Blind spot monitoring
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� Automated emergency call –
eCall

� In-vehicle speed & road 
advisories - Speed Alert

� Pay as you drive Tolling -
Insurance

� Breakdown assistance - on-
road repair

� Vehicles as sensors for traffic 
and road monitoring “floating 
car data”

� In-vehicle “real time” driver 
training enhanced safety and 
economy

� Tracking and tracing -
hazardous goods or stolen 
vehicles



	�

��	����������	�������	
�


� common context 
sensitive common 
architecture 

� standard interfaces 
� portfolio of services 

beyond vehicle
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� The different transport modes have already 
developed, in different timeframes, partial ITS 
elements that we have also to take into 
account. 

� To develop a feasible Architecture including 
those elements and the ones coming in a 
next future is not an easy task too.
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Public Transport 

Electronic Payment

Freight and fleet management

Driving assistance

Emergency 

Travellers  Information

Traffic management

Law enforcement

Shared data managementShared data management

Source Actif
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1. Define transport domains, sub-domains and basic interaction
2. Define roles and related responsibilities (functions)
3. Functions are decomposed
4. Conceptual information models describe information flow
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Important characteristics
� Use of roles 
� A responsibility centric architecture
� Technology independent
� Covering all modes - freight and passenger
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� Enterprises and countries 
have organised transport in 
different ways

� Roles are universal, stable 
and support abstraction

� The core responsibilities will 
always be present
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� A top level generic architecture is the umbrella
� Stakeholders and application areas must use it
� Lower levels, technical aspects and information 

elements must be dealt with in systems 
architectures and specifications
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� Three different rôles of an “Architecture” in the European scenario:
� System architecture

� at the level nearest the design
� provides the structure around which a class of systems may be developed

� National architectures
� intermediate level
� tool for guiding national research initiatives, and for providing the reference 

document for standards and rules to be used for national applications
� provide the common terminology for specifying systems
� possibly recommend the standards and the interfaces

� The European architecture framework
� “level” such that it can be used as a reference by all ITS Architects and System 

Designers
� foundation for building the other types of Architecture
� used directly for creating Systems

� The Frame-NET has had the task of creating the key elements of the 
European ITS Framework Architecture
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� Two main categories of Architecture co-existing:
� Those that will conform fully to the European ITS 

Framework Architecture
� National and Local Architectures that have been designed to 

conform to the Framework Architecture. These may 
themselves produce Service Architectures that also conform.

� Legacy systems that do conform to the European ITS 
Framework Architecture. 

� Service Architectures produced directly from the Architecture.
� Commercial Architectures produced directly from the 

Architecture by European industry.
� Those legacy systems that do not conform completely to 

the European ITS Framework Architecture
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� User Requirements
� define the services that the Architecture will provide and 

support
� the requirements are in 10 “groups”

� Context
� the outside World is portrayed using 20 generic 

“Terminators”, each of which may consist of several 
“Actors”

� Functional Architecture
� development using the Process Oriented methodology
� at highest level, functionality divided into 8 “Functional 

Areas”, divided into 253 “Functions”
� shown in Data Flow Diagrams (DFDs) ~ 1100 Data flows
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� Physical Architecture
� designed for acting as the starting point for the creation of 

other lower level Architectures and Physical Systems. 
These may be for implementation at National or Local level, 
or by ITS manufacturers.

� contains “example Systems” that show how the lower level 
Architectures and Physical Systems can be created.

� Communications Architecture
� looks at the characteristics of the main “Data Flows” in 

some of the “example Systems” produced for the Physical 
Architecture

� recommendations for future standards creation
� desired characteristics of data links, including those with 

“Terminators”.
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� Key Issues highlighted for each of the “example Systems”
� P1 - Integrated Urban Traffic and Public Transport Management 

System
� P3 - Urban Traffic Control and Public Transport Priority System
� P10 - Electronic Cash Transaction System
� P11 - Automatic Road Tolling System
� P22 - Hazardous Goods Management System
� P30 - Urban Traffic Management System
� P31 - Inter-urban Traffic Management System
� P50 - Advanced Driving Assistance System
� P60 - Traveller Assistance and Route Guidance System
� P70 - Law Violation and Vehicle Detection System
� P81 - Distributed Freight Management System
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� Different components of the ITS architecture has been 
considered:
� Communication level: V2V and V2I: technologies like DSRC, 

RFID, Ad-hoc, GPRS/UMTS, WLAN, etc.
� Sensors: GNSS, INS, Odometric, etc.
� GIS, maps, and informational DB
� Information service for drivers
� OBU: platform and interconnection with the car sensor and buses

� Next we will present results on test and development 
in two of the functional areas:
� 1. Provide Electronic Payment Facilities
� 5. Provide Advanced Driver Assistance Systems

Examples of application
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Examples of application
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� Automatic Road Tolling System
� For seamless travel throughout the EU:

� The On Board Unit Sub-System will have to function in the 
same way at all locations;

� There may be many Contract Management Sub-systems;
� There may be many Toll Management Sub-systems;
� It will probably be necessary to have many co-operating Toll 

Clearing Subsystems;
� The efc_from_OBU and efc_to_OBU data flows must be 

understood by all On Board Unit Sub-Systems;
� The handling of vehicles whose On Board Unit Sub-System is 

defective, or not present, has not been developed in this 
System. A consistent approach will need to be taken that is 
likely to have an affect on the fv_vehicle_ID data flow.

Examples of application



�	

��
	�	��
����
	
	��
A road tolling system requires precision in the calculation of the positions.

HPE = Horizontal Position Error
HPL = Horizontal Protection Level
HAL = Horizontal Alert Limit

Examples of application
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Examples of application



��

0���������
2
��$


Examples of application
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� Traveller Assistance and Route Guidance System
� Message formats: 

� communication with external sources via internet.
� a general format is required
� for each type of internet site (e.g. hotels, event information) a more specific 

message will be needed, and maybe each individual site will foster its own 
dedicated information set.

� requires reference models and a reference architecture, to accommodate future 
extensions.

� Traveller Assistant (TA) functionality: 
� described above is the most advanced version of the TA
� includes information from previous trips.
� less advanced solutions are possible, the lowest one being to work without a TA 

alone. 
� User orientation: 

� a technical solution, which needs to take the human, the traveller, at the centre.
� what the traveller wants is pivotal, the technical solution is secondary.
� user needs are not very specific in this respect and cannot be used as guidance; a 

seamless user involvement is mandatory to make it really useable and useful.

Examples of application
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RadarGPS OdoINS WiFi

Multisensor data fusion

sensor data

Dynamic classification &
Scene interpretation

Advance driver assistance systems

sensors

Hardware
layer

Fusion
layer

Application
layer

fused data

interpreted data

control

control

Bluet.GPRS

links

received data shared data

Network data fusion

Examples of application

Interpretation
layer
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� Vehicles Localization
� Instant messages
� Position, velocity and direction

� Risk Situations
� Isolated messages
� Alarm type, kind of situation, vehicle that 

generated it, position, time stamp

Examples of application
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� Vehicle [1] sees the obstacle and:
� Decides to dodge the obstacle changing to another lane
� Creates and sends an alarm message

Examples of application
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� Vehicles in the range receive the alarm message

Examples of application
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� Vehicle [2] forwards the alarm message
� When vehicle [3] receives the message:

� It will ignore the message content
� It will forward the message for increasing the coverage range

Examples of application
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Examples of application
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� P2P area-based communication architecture
� Cellular network approach + short communications which solves V2V and V2I 

requirements
� A central entity provides the roaming information: Group Server
� Road side equipment connected to local servers: Environment Servers

Examples of application
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� GNSS, odometers, giroscope, acelerometer and radar included in the vehicle

� The prototype vehicle includes a general platform for the context-aware service 

development

� On board unit (OBU) based on a SBC computer integrated in the vehicle

Examples of application
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� Service platform based on OSGi
� Open environment for deploying 

vehicle services
� HMI adapted to the vehicle 

constraints
� Reduction of hardware devices 

inside the vehicle compartment

Examples of application
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� Drivers subscribe to an information 

service

� A driver profile is configured in a common 

server

� The vehicle is tracked along the network

� The driver receives inferred information 

according to its position

� The information is adapted to its 

preferences
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Spain wants a European ITS Architecture to be
� A fundament for pan-European interoperability and roaming 

services
� A tool to facilitate information exchange and data re-use 

between different stakeholders
� A basic framework to develop more efficient and attractive 

co-modality
� A mechanism to harmonize definition of terms
� A reference for ITS standardisation and specification
� A standard for describing ITS architectures

�� ���� ���� �����

��



��

��������	
��	��

We need to standardise:
� Generic terminology, roles and functions in the transport 

domain (the ITS domain)
� A stable, top-level framework that must influence 

application standards and facilitate interaction across 
services, countries and modes

� Europe has  good examples to build on
� Tolling and ticketing have complete standard suites
� EN ISO 17573  and  EN ISO 24014-1 makes use of high-level 

roles with defined responsibility and interaction
� These could have been from a common architecture standard
� Sub-functions, information models, message syntax and 

semantics are defined
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� We need an understanding of the importance and benefits
� We need consensus on a top-down approach
� The work can divided into defined steps
� We need a Mandate and a Plan
� Co-operation can be effective:

� CEN TC278
� EU projects
� National activities 

� A multimodal approach is difficult, but possible, and will 
increase the value of the architecture

European work on ITS Architecture 
must be given full attention
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