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1. In-Time background
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Multi-modal Real-time Travel & Traffic Information services
0 Reliability (up to date information about delaysé )
o Comfort (short transit, improved waitingt i me ¢é )

positive impact on travel behaviour: co-modality

C
C pan-European multimodal Real-Time Travel Information

A IS Directive

A EU-wide'multimodal travelinformation Services

A EU-widereal-time trafficinformation SerViCes  FInilE e p—
(Frost & Sullivan, 2011)

R B e - ; ' A280.000 users in Europe
: p
———  —— i ! @l (DE, FR, ES, IT, NL, UK)

:zl:[u]m| q‘ ’ %% ’ ) ’ ] ]
e ‘ ! A A2,2 millions by 2017

: - http://www.netzwelt.de/images/articles/ z
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B Planning & pre-trip
information

Congestion avoided thanks
to on-trip information

End User

desired destination

|

RTTI service provider
route planning (car, walk)

On-trip
navigation

on-trip navigation

|

Local Systems

PT Journey Planning

PT info (static dynamic)
Parking info (static, dynamic)
Traffic events
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The In-Time project
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In-Time: Intelligent and Efficient Travel Management for European
Cities
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(c) In-Time Consortium In-Time webinar, 24 November 2011,

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

Project with 22 Partners,
co-ordinated by AustriaTech

Project budget: 4,58 Mio EURO,
of which 2,29 Mio EURO funded
by the EU

Kick-off: 1st April 2009

Project duration: 3 years
Research background: FP6 eMOTION

s austria
7= TECH

www.in-time-project.eu

emehen

www.emotion-project.eu
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The In-Time project

’/A

o Pilot Cities: arsenal research aw ‘ austria
. A Company of Austrian Research Centers [ L X X ] / T E C H
A Vienna
A Florence AYAISIFIiINAIG qE
A Bucharest - o
A o Ca ot Fluidtime
A Munich

A Oslo GEO TS Vienna Region) t_ﬂ
o Service Provider

A Local traffic data mic/KS MmizZaf (-) R s e;"f.
P

A TISP

swarcons
O Valldatlon %' SINTEF information tcchnologu FUTUR'T,‘
0 Dissemination TomTome (telematix ) X reLmar
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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
0 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

0 provide an open interface to local data/service infrastructures

0 support the efficient provision and operation of Multimodal Real Time Traffic and Travel
Information (RTTI) services to road and transport users

0 ensure interoperability among different local data/service sources (systems) and traffic
information/service providers (TISPS)

solffeco
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In-Time: general context

Application context (target)

0 Local RTTI contents/services by
Local Authorities (Regional, city level)
A base services

EndUsers

0 Independent Travel/Traffic

Information Service Providers
(TISPs)

A Value-added services

Travellnformation
ServiceProviders
(TISPB

0 Anopen service environment

A e.g. Internet of Services é . § »

g S

. . RDSS &

Current issues and barriers Regional Data / = 5
---------------- Service Server -————— c €

Operator for ite level 8 =

efficient distributio

different local technologies

Motorway
Urban Traffic

different access services urban Traffe | ) Operao
. .. . . ) Operator :
need for individual B2B interfacing s

different data formats

Other
Data
Sources

0)
0)
0)
0)

providers

content/service

[ [

(c) In-Time Consortium In-Time w'tebma¥,-24- Neovember 2011; MBoere--------- a S/<

Information tech



In-Time: focus and view

In-Time target view

0 ensure harmonised access to
data and services

= useof EUITS %
standards z
= bundling all transport =
info in one city g

0 enable interoperability of end-
user applications (TISP services) i

————— )
wrt S
o S
- . 7]
= local data/service resources i £5
- L e e e e e e Service Server |- - - -—- - c %
£ cross-site | Operator for ite level 8~

1 efficient distributio
1

0 provide support services for
3rd-party, end-user, value-added

Motorway

1
1
. . : Urban Traffic Operator,
service deployment and operation Management C D _ -
~ .. , ! Transport perator Parking ther S
= e.g.catalogues, registries, & . | Operator Operator sources JIE
(c) In-Time Consortium In-Time w'tebma¥,-24- November 2011, M.Boero- - - - - ---- _'

Information tech

d
4
4\

EndUsers

ServiceProviders
(TISPB

providers

content/service



A middleware infrastrcuture

End Users

integrators

0 core component: Commonly
Agreed B2B Interface between
local systems/services and TISPs g §
£3
0 main service: standardised access é"é
to distributed real-time, multi- 55
modal traffic and travel Data and: v 5
Service sources : INTIMEAN
£ common data/service model - - - - - — P ¥ N\ oo 3
£ both individual and aggregated = g
(RDSS) site data/service access Regional Data / £
e — e —————————— Service Server +
- ; ; ; Operatorfor site leve o
£ neutral wrt site requirements | efficient distributio o
about access/use (e.g. technical, _
operational, policies, busi ness,
_ . R . | Motorway
£ no specific Aogicoprovided by Liean oot 0perator g
, anagemen /
the CAl (e.g. Journey Planner é ) N e opegrator 3 other (I g
Operator ! Sources § E
. 1 =
: ' soffeco | -
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A Service Oriented, Model Based
Architecture
0 supports the publish/find/bind

paradigm of Service Oriented
Architectures (SOAS)

0 derived from @enericob dat a and
models

x  CAIl Data Services
x Utility Services (e.qg.

% Global Services (e.g. Catalogue, I
Regqistry, ¢€) E P [... oo i
= Local data/services (e.g. from RDSS) el "'“."\—*—;;;;..
(1) are published through the CAl, e Regues | i
(2) can be found using Meta-Services """I‘"" ﬁ l i
(i.e In-Time Registry) and TP Sericalton [ i
(3) are bound by TISP applications — —
softeco
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In-Time Service Taxonomy

o CAIl Data Services
£ Data Access Service
= Routing Access Service

o Utility Services
Map Service

[Tl

-

E Location Service
(e.g. encoding/decoding)

£ Message Service

0 Global (Meta-)Services
£ Catalogue

-

E  Registry

(c) In-Time Consortium

CAIl Data Services

In-Time webinar, 24 November

(| I:
Dl Data Access I Map Services
! : Services ::
: | I Message Services
| 1| Routing Access I
. 1
:: Services :: Location Services
1
L InTime CAl I
o [ ]
L I
1 b
1 1!
1
1
1

Utility Services

____________________________
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The CAI building block: Data Adapters

0 implement the In-Time B2B Data Access Services

o Data Format Transformation (application) + . Common Interface

Data Service Interface -

0 enable access interoperability; nTime
I.e. solve differences in terms of Data Service linterface model
data models, protocols (i.e. standards) Data interface (WFS)
across RDSSs and between RDSSs Adapter
and TISPs Data Format In-Time

Transformation fharmonisedo
Data Access Services: examples (application) data model

0 Static road information

0 Dynamic road information local (legacy)

o Dynamic Public Transport information (e.g. ETA) Data source data model

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

o é.

(c) In-Time Consortium In-Time webinar, 24 November 2011, M.Boero soffeco
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Built i o n toblquad systems/services

0 no need of internal modification of existing systems

Modular and scalable infrastructure
0 adapters for specific contents/services (e.g. traffic information,
parking information, €é) can be

o further contents/services can be added progressively, when
available/needed é . .

Platform independent

0 to ensure openness and flexibility in the implementation process
0 open (i.e. non prescriptive) wrt implementation technologies,

0 based on open standards and generic enabling technologies
£ 3 domains: transport (ITS), geospatial info (OGC), SOA (W3C)

(c) In-Time Consortium In-Time webinar, 24 November 2011, M.Boero
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Deployment flexibility wrt service distribution

0 enabling to meet policy/service/business requirements of Local operators
(e.g. RDSS) and TISPs A support different service/business/policy models é

Journey e
Planning

‘ i ' ; fa

Journey HOSS : cev=Apefogfonm, || it Rt el ol Journey

Planning ' | ! ' y : Planning
' ' < |
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3. How it Is made
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How 1t 0s made

In-Time CAI Specifications
-Ti ode|
= In-Time Data Model 150 190, %Lsrw%"m

O based on several international and European standards Jnm
DATEX 2, TPEG, IFOPT, SIRI, JourneyWeb, OpenLS, 1SO 19000 / OGe )
OGC stan.dards, e. . | Existing -
O along the lines of the 1ISO 19100 Geographic Information Data Existing
Standards Service

Standards Standards
O encoded in UML (Unified Modeling Language) ‘ 4

- In-Time Service Model
O uses, wherever possible, existing service standards
especially from OGC (WMS/WFS) and OASIS Selection and

0 automatically translated into WSDL documents describing Harmonization
the interfaces

® Exchange format for In-Time data In-Time

O defined by an Application Schema of Geography Markup
Language (GML)
0 automatically generated from the UML encodings defining the

C.A.L
Specification

data model
(c) In-Time Consortium In-Time webinar, 24 November 2011, M.Boero &ﬂiw
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mearmonisedo D Madodal

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

19

E various mobility domains

O No ffit-for-allostandard
= draw from various standards
O Needtouse (i.e. i ¢ 0 mb vaniai®sjandards together
£ d a t harmdnisationoprocess (see e.g. ISO TR25100, ISO 19100 é )

Domains covered

Road traffic

Parking

Points of Interest

Public Transport

Weather

Multimodal Journey Planning

©O OO O0OO0O0o

soffeco
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mearmonisedo D Madodal

Used standards

Road traffic
Parking

Public Transport

Points of Interest
Weather

Multimodal Journey

Network
Fixed Infrastructure

Location reference

(c) In-Time Consortium

Datex Il
IFOPT, UTMC, Datex Il (dynamic state)

Transmodel/TransXChange (Service Description), SIRI (Schedules), TPEG-PTI
(Service Information Messages), IFOPT (Equipment and fixed infrastructure)

IFOPT, GDF, POIX (Point Of Interest exchange Language Specification) , TourML
Datex II, Alert-C

JourneyWeb

(describes basic network elements)
IFOPT

Alert-C, TPEG, Agora-C, Open-LR
Sofleco
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IN-T I miearmonisedo D Madodal

Data model harmonisationoprocess
O Example: Car Park Information

Similar
definition
CarParks P N Historical Data
+ caPakConfiguration: CarPakContigurationEnum [0..1] a carPsaDstalccPercent
¢ caPasddentity. String b carPanDataOccupanc
a |+ caPakOccupancy: Percentage [0..1] corPadDetsPesiod
+ ocaPadStater CarPadStatusEnum P0..1] carfadDstsStenTime
+  wdtRate: VehiclesParHour [0..1)
+ fillRate. VehiclesPerHour 0..1)
+ numbeiOfVacantPakingSpaces: NonNegativeinteger 0.1}
b +  occupiedSpaces: NonNegativelnteger D.1)
* QueueingTime: Time [2..1)
¢ totaiCapacity NonNegativelnteger 0..1) .
Rules (informal)
*+ class abstraction
< common attributes
«FeatureTypes “w D " s
CorParkDyromio  “derived" attributes
common |+ occupancy: Integer < mandatory vs non madatory
+ ocoupancyPercentage. Percentage .
DATEX |+ filRate: Real attributes
DATEX + wdtRate: Real
DATEX + queveTima: Integer
devived + lastUpdate: DateTime
DATEX + carPakState: CarPasStateEnum
devived + carPakTrend: CarPakTrendEnum
(c) In-Time Consortium In-Time webinar, 24 November 2011, M.Boero soffeco
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UML
Packages
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Follows W3C and OGC (Open Geospatial Consortium) views

O Data Access Service: Web Feature Service (WFS)

O Map services: Web Map Service (WMS)
= compliant with EU SDI initiatives, i.e. INSPIRE 4 GML , | SO 19136 and o

O Routing Access Service: Web Services (OASIS )

Data Access Services OGC WFS
Routing Access Service Web Service (JourneyWeb)
(c) In-Time Consortium In-Time webinar, 24 November 2011, M.Boero soffeco
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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

Meta data Content Parameters Meta data Quality Parameters
(In-Time Catalogue Template) (In-Time Catalogue Template)
/&Content group :&Content accuracy

/&Coverage AUp-to-dateness & Refresh Rate
AStatic / Dynamic :&Completeness

AProvider

ACoordinate system
AData Model

AFormat

A_anguage

:&Geocoding accuracy
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4. How It I1s 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

Dynamic Multimodal Journey Planning

Mandatory Core
Services

s

dynamicroad traffic
information (higher road
network)

static parking info:
static public transport
information ‘
walking information

Core Services

dynamic road traffic
information (secundary
road network)

*  dynamicPT joumney
routing

dynamic parking info
anhanced walking planning
dynamiccycling planning

Add-on Services

dynamic freight traffic
information

dynamictraffic event
information
dynamicweather
information

*  staticand dynamicflight

information

(c) In-Time Consortium - - - %
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In-Time pilot implementation

Bucharest

Local Journey §
Planners services services
. data data
& Services . |

In-Time | l:.m
adapte
B2B CAl and WS

Registry /
Catalogue

.Ieeer«?: . : 2 - s g
—— % i

Travel & Traffic :
Information Service :
Providers :

GEO ! Fluidtime’
(c) In-Time Consortium In-Time webinar, 24 November 2011, M.Boero
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In-Time pilot implementation

~miser

wwwe6.softeco.it/Mixer -

an
1y l"

Infomobility & Journey Plannes

market.android.com
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Usable In-Time speC|f|cat|ons

T e A

Starting resources for implementation

XMl export file for Definition files
Enterprise Archi tOSBWEDLUML Tool

(c) In-Time Consortium In-Time webinar, 24 November 2011, M.Boero
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Deployment architecture (local systems 1 B2B CAIT TISPS)

Local systems (RDSS) In-Time Server (CAl) End Users

B2B CAI

Data Service 1

Data Szrvice 1

Map Servicel

INTIME,___

soffeco
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