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1. In-Time background 
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Focus: Multimodal RTTI services

Multi-modal Real-time Travel & Traffic Information services

o Reliability (up to date information about delaysé)

o Comfort (short transit, improved waiting timeé)

Č positive impact on travel behaviour: co-modality

Č pan-European multimodal Real-Time Travel Information 

ĄITS Directive
Ą EU-wide multimodal travel information services

Ą EU-wide real-time traffic information services

http://www.bayerninfo.de

© TomTom

http://www.netzwelt.de/images/articles/

handy-navigation_1176551258.jpg

RTTI on smartphones: a growing market

(Frost & Sullivan, 2011)

Å280.000 users in Europe

( DE, FR, ES, IT,  NL, UK)

Å2,2 millions by 2017
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RTTI services: sample scenario
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The In-Time project
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In-Time: Intelligent and Efficient Travel Management for European 

Cities

o Pilot B (CIP-ICT PSP-2008-2)

o Project with 22 Partners, 
co-ordinated by AustriaTech

o Project  budget: 4,58 Mio EURO, 

of which 2,29 Mio EURO funded

by the EU 

o Kick-off: 1st April 2009 

o Project duration: 3 years

o Research background: FP6 eMOTION

www.in-time-project.eu

www.emotion-project.eu

http://www.in-time-project.eu/
http://www.in-time-project.eu/
http://www.in-time-project.eu/
http://www.in-time-project.eu/
http://www.in-time-project.eu/
http://www.in-time-project.eu/
http://www.in-time-project.eu/
http://www.in-time-project.eu/


The In-Time project

In-Time webinar, 24 November 2011,  M.Boero(c) In-Time Consortium

o Pilot Cities:

ÅVienna

ÅFlorence

ÅBucharest

ÅBrno

ÅMunich

ÅOslo

o Service Provider

ÅLocal traffic data

ÅTISP

o Validation

o Dissemination
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2. In-Time architectural view
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In-Time: goal and approach

In-Time  goal 

to facilitate the cooperation, in the provision of value-added, multi-modal 

RTTI services to travellers, between 

o local content/service providers, e.g. Local Authorities, Transport Service Operators, etc. 

o Traffic Information Service Providers (TISPs) 

How this is achieved

a general technical service infrastructure, based on standards, able to

o provide an open interface to local data/service infrastructures

o support the efficient provision and operation of Multimodal Real Time Traffic and Travel 

Information (RTTI) services to road and transport users

o ensure interoperability among different local data/service sources (systems) and traffic 

information/service providers (TISPs)
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In-Time: general context

Application context (target)

o Local RTTI contents/services by

Local Authorities (Regional, city level) 

Ą base services

o Independent Travel/Traffic

Information Service Providers
(TISPs)

Ą Value-added services

o An open service environment

Ą e.g. Internet of Services é.

Current issues and barriers

o different local technologies

o different data formats

o different access services

o need for individual B2B interfacing
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In-Time: focus and view
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Harmonised access, Interoperability

In-Time target view

o ensure harmonised access to

data and services

Ĕ use of EU ITS 

standards

Ĕ bundling all transport 

info in one city

o enable interoperability of end-

user applications (TISP services) 

wrt

Ĕ local data/service resources

Ĕ cross-site 

o provide support services for

3rd-party, end-user, value-added

service deployment and operation

Ĕ e.g. catalogues, registries, é.



In-Time: key design principles (1/6)

A middleware infrastrcuture

o core component: Commonly

Agreed B2B Interface between

local systems/services and TISPs

o main service: standardised access

to distributed real-time, multi-

modal traffic and travel Data and 

Service sources

Ĕ common data/service model

Ĕ both individual and aggregated

(RDSS) site data/service access

Ĕ neutral wrt site requirements

about access/use (e.g.  technical, 

operational, policies, business, é)

Ĕ no specific ñlogicò provided by

the CAI (e.g. Journey Planneré)
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Commonly Agreed  B2B Interface (B2B CAI)



In-Time: key design principles (2/6)

A Service Oriented, Model Based

Architecture

o supports the  publish/find/bind

paradigm of Service Oriented 

Architectures (SOAs)

o derived from ógenericô data and service 

models

× CAI Data Services

× Utility Services (e.g. 

× Global Services (e.g. Catalogue, 

Registry, é)

Ĕ Local data/services (e.g. from RDSS) 

(1) are published through the CAI, 

(2) can be found using Meta-Services   

(i.e In-Time Registry) and 

(3) are bound by TISP applications
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In-Time: key design principles (3/6)

In-Time Service Taxonomy

o CAI Data Services

Ĕ Data Access Service

Ĕ Routing Access Service

o Utility Services

Ĕ Map Service

Ĕ Location Service 

(e.g. encoding/decoding)

Ĕ Message Service

o Global (Meta-)Services

Ĕ Catalogue

Ĕ Registry
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In-Time: key design principles (4/6)

The CAI building block: Data Adapters

o implement the In-Time B2B Data Access Services

o Data Format Transformation (application) +

Data Service Interface

o enable access interoperability;

i.e. solve differences in terms of 

data models, protocols (i.e. standards) 

across RDSSs and between RDSSs 

and TISPs 

Data Access Services: examples

o Static road information

o Dynamic road information

o Dynamic Public Transport information (e.g. ETA)

o Static and dynamic Parking info (e.g. occupancy)

o é.
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In-Time: key design principles (5/6)

Built ñon topò of local systems/services

o no need of internal modification of existing systems

Modular and scalable infrastructure

o adapters for specific contents/services (e.g. traffic information, 

parking information, é) can be built in different phases

o further contents/services can be added progressively, when 

available/needed é..

Platform independent 

o to ensure openness and flexibility in the implementation process

o open (i.e. non prescriptive) wrt implementation technologies, 

o based on open standards and generic enabling technologies

Ĕ 3 domains: transport (ITS), geospatial info (OGC), SOA (W3C)
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In-Time: key design principles (6/6)

Deployment flexibility wrt service distribution

o enabling to meet policy/service/business requirements of  Local operators 

(e.g. RDSS) and TISPs Ą support different service/business/policy models é
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3. How it is made
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In-Time CAI Specifications

¬ In-Time Data Model

o based on several international and European standards
DATEX 2, TPEG, IFOPT, SIRI, JourneyWeb, OpenLS, ISO 19000 /

OGC standards, é.

o along the lines of the ISO 19100 Geographic Information

Standards

o encoded in UML (Unified Modeling Language)

­ In-Time Service Model 

o uses, wherever possible, existing service standards 

especially from OGC (WMS/WFS) and OASIS

o automatically translated into WSDL documents describing 

the interfaces

® Exchange format for In-Time data

o defined by an Application Schema of Geography Markup 

Language (GML)

o automatically generated from the UML encodings defining the 

data model

Existing 
Data 

Standards

Existing 
Service 

Standards

Selection and 

Harmonization

In-Time

C.A.I.

Specification

How itôs made
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In-Time ñharmonisedò Data Model

Reference Data Model
o Multi-(co-)modal services

Ĕ various mobility domains

o Noñfit-for-allòstandard

Ĕ draw from various standards

o Need to use (i.e. ñcombineò)various standards together

Ĕdata ñharmonisationò process (see e.g. ISO TR25100, ISO 19100 é)

Domains covered
o Road traffic

o Parking

o Points of Interest

o Public Transport

o Weather

o Multimodal Journey Planning
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In-Time ñharmonisedò Data Model

Used standards
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In-Time ñharmonisedò Data Model

Data model ñharmonisationò process
o Example: Car Park Information
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In-Time ñharmonisedò Data Model

UML 

Packages
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In-Time reference Service Model

Follows W3C and OGC (Open Geospatial Consortium) views

o Data Access Service: Web Feature Service (WFS)

o Map services: Web Map Service (WMS)

Ĕ compliant with EU SDI initiatives, i.e. INSPIRE  ĄGML, ISO 19136 and others é

o Routing Access Service: Web Services (OASIS )
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In-Time Meta-Services

In-Time Catalogue and Registry Services

o includes 34 In-Time Catalogue Templates, 17 In-Time Registry Templates
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Meta data Content Parameters

(In-Time Catalogue Template)

ÅContent group

ÅCoverage

ÅStatic / Dynamic

ÅProvider

ÅCoordinate system

ÅData Model

ÅFormat

ÅLanguage

Meta data Quality Parameters

(In-Time Catalogue Template)

ÅContent accuracy

ÅUp-to-dateness & Refresh Rate

ÅCompleteness

ÅGeocoding accuracy
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4. How it is used
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In-Time pilot implementation

Pilot operations in six European cities

o Vienna, Munich, Florence, Oslo, Bucharest, Brno

o started end of 2010, about 900 test users (minimum: 125 per city)

o Implemented and validated a core part of In-Time architecture and B2B CAI

Supported end-user multi-modal RTTI services

(c) In-Time Consortium



In-Time pilot implementation
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In-Time pilot implementation

Public end-user apps accessing local info and services
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market.android.com

www6.softeco.it/Mixer

iPhoneAppStore



Starting resources for implementation
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Ref. implementation architecture

Deployment architecture (local systems ïB2B CAI ïTISPs)
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In-Time pilot example: Florence
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