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Inter-regional / multimodal trip planning
Stop place information: stop representation — accessibility
Passenger guidance
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Inter-System Exchanges & Multi-Source Data: Need for
Unambgious Data

Standard Data Models
(Transmodel/IFOPT)
Interfaces (NeTEX/SIRI)
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Main Standardisation Organisations & Structure

WORLD-WIDE g

International

Iso Organization for
NI/ Standardization
Also:
IEC : International Electrotechnical Organization Technical Working
—— level committee Group level
Commission level P

ITU: International Telecommunications

Union 1 1 1

EUROPE-WIDE

Also: ETSI, CENELEC
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Documentation Types and Characterisitcs

\8

European Norm revised every 5 years

TS

TR

Technical Specification revised every 3
years

Technical Report

% Result of standardisation: textual documentation (e.g. functional
specification of a system, terminology, data model specification, interface

specification, etc)
» Standards are in general not mandatory (except a small percentage)
» Have a different status than regulations/directives which are mandatory

» Directives sometimes recommend the use of norms: this is the case
for the CEN norm Transmodel and the European Directve for Rail »oas
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R
SIRI : Service cen , Transmodel:
Interface for Real- /"' TC278 WGB - Public Transport Reference Data
time Information Model for PT

NeTEx: Network &
Timetable Exchange

DJPS: Distributed
Journey Planning
(planned)

TI-VIP: Traveller

Information
for Visually Impaired
(dormant) _
Functional
models
Integrated Fare Management m e
\ ’ § ”5’,261?)

Standardisation Topics in CEN Working Group Dedicated to h

Public Transport

IFOPT: Fixed
Objects for PT

Inter-system
communication HPEIENe[EIES ISO/ CEN:

Geographic
Data models
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Reminder: Data Modelling Levels
S

Three main steps:

UML :Unified Modelling Language

~

=)

> Additional attributes ‘ LOGICAL DATA MODEL '
> Data formats

» Choice of a DBMS
> Controlled T

denormalization
optimisations &
redundancies

» QOrganisational rules

Voo

PHYSICAL DATA MODEL

Application  Application Application

\ ”5’,261?)
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Reminder: UML Formalism for Data Models
Raoles of the classes in the .
relationship Semantics
e e . —cusse of a domain
:ig-imbum ; ~CONICETIS -concermed by 'xggﬂ‘;;
:attribut& 2 1 :Ell'tl'i bute 3
AN /
Cardinality of the relationship

1 one and only one

0..1 zero or one (optional)

= many

¥..¥ between x and vy

-a reference for 0.1
1
POINT
-referencing to :id{l]
1 -startof 1 -end of
-from -to
LINK . .
a A link between two points
(here stop points) PPN
k © 2012
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Transmodel to Solve System Complexity & Lack of

h\"! I Interoperability

Complex System Architecture TRANSMODEL - based System Architecture

. Personnel
i O Schedulin Passenger
/ sch;:'iunng ~| Passenger E«f; [ﬁa g Management | [ | e n /6'
\ Information 257
(\)
| wm T 1 =

|
Dﬁ:;soos?trilgln >re PT Operator i TRANSMODEL W
\ wr Collection \ @ @ @ % %fi
Real-Time f Monitoring Fare
\ Control [~ atatiatics r;;@' co:‘"o' Collection Statistics
Numerous inter-application links Common data structure
»Information system complexity »Allows for a progressive migration
»>lack of interoperability »Opens the market
»proprietary applications »Reduces development costs
»lack of open, common system »Considers intermodality & multi-operators
specifications »|s hardware independent
»Considers a variety of practices
Transmodel: Conceptual & Static
R
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Transmodel "Philosophy”

User 1

Application

Application Application

User 4

Application Application

m B 1 Y
K ”5}261‘2,)

Data Standards: Transmodel 10 Kasia Bourée Ingénieur Conseil




\

Field Trial in Lyon/France: TITAN project

= <

Schedule Assignment,

Budget Management

Scheduling
Stop Point (vehicle+driver)
Management
= Data Access

|.— System \

Passenger information
(telematic and telephone
servers, displays)

L

|/ 4

\_

e s (o et

On-line
Control System

Production
follow-up

Personnel Disposition,

Payroll

o 2012\ )
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Transmodel-based Implementations in UK

mﬂ

\

omtso nterest ..
eg PointX JourneyWeb

\ \ 2.1

______________________________________ Points

Places, Areas Data z = |3

Nat Gazetteer - Operators= re
Bund Journey ||| [ Services >

us Timetables

ransXChange

=
< Transmodel: Common Abstract model ___—
EH4 OO0
M
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Robust Basis for Information System Architecture

\

European Projects:
Cassiope, EuroBus,
Harpist

Transmodel V4.1
ENV 12896

E/R “Oracle” formalism

French/German
Project SITP
Transmodel V5.1

UML formalism added

European Project
TITAN1 &2
Implementations

Covers:

Transmodel V5.0: multi-modality, real- ultiple operators environment French/German/Dutch
time control, layers, data versioning Ministries
http://www.normes-donnees-tc.org/spip.php?rubrique22
http://www.transmodel.org nLRG
\ © 2012 )

. o’ 'CEN TC278 WG3 SG4:
Transmodel V5.1
voted as EN12896

2011: decision forrevision 1 e Netherlands

Network description
Versions management
Tactical planning
Personnel (driver) disposition
Operations monitoring and control
Passenger information
Fare collection
anagement information and statistics
Multi-modal PT operation

Contributors
over 10 years:

France
UK
Germany

Spain

Austria

Italy

Greece
Sweden/Denmark

Support of EC &

Data Standards: Transmodel
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IFOPT: Stop Place Model

Physical view

Details of a stop

\_

Logical/macroscopic view

Bercy
Gare de Lyon Cour St Emilion

Global view of a stop

Mmoo
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IFOPT Complex Monomodal Stop Place

IFOPT means: ldentification of Fixed Objects
for Public Transport

Gives a precise definition of the concept STOP

and its physical «reality »: Plan de sEElBAr de la Gafl rou/tlere e
Versailles Rive-Gauche \/ L e BNFSRMATION DU KIOSGUE
Outrouverv?sBUSV elaltolotololo e im j“,
. : s Y | -4 D
% Dedicated zone - , = e
X3 Quay — =
° . - smu%;s:nevg::: Tééénggélt;eﬁg;ulle,
“ Boarding position — = =
—= |
< Vehicle stopping position R=
* pp g p —E | e
< Entrance e |
£ 91257
’:’ Equment & SerV|CeS Avenue du Général de Gaulle
% Navigations paths .
Versailles Rive-Gauche ="
ey . LrTs Chéteau de Versailles @€

IFOPT became recently a norm (EN)
. “ms
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IFOPT Complex Multi-Modal Stop Place

k\ s S
Transmodel STOP POINT A o BRI

IS a view of the
IFOPT STOP PLACE

IFOPT Stop Model
IS multimodal

P TGV - RER 2
CD Rallway station

Rail, coach, metro stations,
bus stops,
airports , etc.

Currency exchange [E] Hotel §1§) Toilets m Bus Escalators re
& ), . Airline desks ~ "**tsadi,,, b »
@ CB cash dispenser @ Baggage reclaim ‘L-.-] Medical centre Connecting flights Stairs ko saled) Srttreieen aancaneney, <o .,' == r—xﬁ\ '"’
) Sy Sa o ndebeniy - |
= ——————— =0 M=
Children’s corner Lost and Found o | Pharmac y a Taxi 111 Police - Technical premises Lﬁ: - ‘ g L
[l e — — e C . -
Smoking area Post Office B Ca — )~

r rental v Customs-controlled | 4 | Boarding lounges " s ' !
i man '4! S i) e é}'
ADP information desk ADP services t BTl ';\
.
Check-in area > \<,
L aa

k|
k o P S8\
!

fight level
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NeTEx stands for Network and Timetable Exchange and isa TS LIPLLIC
K © 2012 )
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. Uniform versioning and
data ownership model

. Validation with Examples
of data from each
country

\_

NeTEx Approach
From Transmodel to NeTEXx . Dperation
Restening onitorin |
1. Modularised: Transmodel Vehicle ;rsgsnigs
Domain Model + cheduling| Transmodel P
harmonised with IFOPT ultimoda T Concepts
2. Created: a physical UML Operation] (* Core Fare ([Managemen
model: add attributes, Generil’ \ ook Collection\Information
formats, etc Seratiiics Description —
3. Encoded: as XML , he g
schema Tactical | NeTEX Ln ormation
Planning v
=  Reusable, Modular Concepts " Thnography
subpackages
i} : ccess
Well defined IFOPT o\ ibility Stop \ POl
dependencies Places

Part 1 Part 2 Part 3

Common
Y ZULL )

Interface Standards: NeTEx
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SIRI : Real-Time Information Exchange

Real-time vehicle
location Example of Use case:
Estimated arrival time

at stops

Passenger
Information

Estimated Vehicle
Arrival Time

Timetabled
passing times

P Y Y
K ”5}261‘2,)
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SIRI Interfaces

SIRI is for

Real Time
Information

Exchange

Structured into

a range of
services

Common data
transport layer

9|(elswl] pajewlilsy
a|gelaw dois
Buriojiuow dois
Bulioliuow a|d1yYaA
abessa [eI1BUBD

a|gelawl] uondNPoId
9|geiawil uoldauu0d
Bullloliuow uondauUu0)
"'i'ﬂ'é'ﬂj'é'éﬁﬁéw'G'algliﬁlﬁ'i'gléu
“juswabeuep Aj1oe4

SIRlisaTS

SIRI : Common Services

M e
\ © 2012 /

Interface Standards: SIRI 20 Kasia Bourée Ingénieur Conseil



\
Currently Known SIRI Users

EU : Germany , France, Ireland, Norway, Sweden,
Switzerland, Australia - considered

Israel
Canada, USA
China (Shanghai)

UK

it

vy

ménn Ocean

— -

‘ ¢
§ Océan Atlantique

The World

-

' -1 Océan ln‘dian

_ Le monde

Océanie = -

i S

ST {‘}7__‘):— A

ntarctica / Antarctique

- _N—, r_,—.";‘-"s.«'). ‘__ — %

R B L LT

J
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https://groups.google.com/group/siri-developers
https://groups.google.com/group/siri-developers
https://groups.google.com/group/siri-developers

4 )
Transmodel + IFOPT => Standard PT Network Model

The PT topology is a submodel
of Transmodel:

Line, Route, Route Point, Journey
Pattern,

Stop Point, Timing Point

IFOPT-:
Stop Place & related concepts

entrance

\_

PT Network & Stop Model 22 Kasia Bourée Ingénieur Conseil




Transmodel+IFOPT=> Standard PT Network Model

class ISO Transmodel&IFOPT Netw ork Basic MODEL (as in NeTEx)/

+on |Journey Pattern MODEL::
POINT IN JOURNEY
PATTERN
+used as primary for +operating
1.*
0.1 0.% +m|ade up of\[/1 +a view of *
0.
* +operated by
+primarily run by LINK SEQUENCE
Journey Pattern MODEL::JOURNEY Generic Point
PATTERE MODEL::LI
+covered by *{[¥1 * +made up of rom/Ie/Ns
+useso 1 1
+on +viewed asj/+start offDf\|/ 1
+made up of 1.* Generic Point
+oriented by +comprising MODEL::P
1de1ined +contributing to
+for\|/0..1 1
+the opposite of 0..1 on Aviewed as/l\
+the opposite of 0..1
+made up_of +a view of
* 1
+allowing for 1 +defining Generic Point

MODEI

+used by+allowed for|0..*
+a view of

X 1
+viewed as

Stop Assi MODEL::STOP

+ AlightingUse :boolean [0..1]
+ pAssi Type :StopAss TypeEnum [0..1]
+ BoardingUse :boolean +or +to
«PK»

~ id :StopAssignmentldType

0. 1

+for 0.*

+o

+in +containing

subzone of
+composed by 1

Name:
Author: NeTEx

Version: 1.0

Created:  06/07/2012 10:01:09
Updated:  04/09/2012 18:06:15

IN LINK SEQUI

+from *+to,

+gtart otend of

+viewed as

+a view of|
1 0..%
+included in
1.

0..1+composed of

ISO Transmodel&IFOPT Network Basic MODEL (asin NeTEx)

UML Data Model:

Description of a Public
Transport

Multimodal Network

ol 5 kel C
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4 What is the Use of a Network and Stop Model? h

Management Information Systems

Multisource Data Collection by A PT Authority for statistics:
A common reference model facilitates data aggregation

PT Authority

N TE x
NoTExX
b “(5;2?1‘2,)
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What is the Use of a Network and Stop Model? h
Passenger Information (2)
|\

General Architecture of the CAMERA Project pre{jmq

Data Entry

IFOPT-based
CAMERA DB
Use Cases

Stop Place Representation
In-door Passenger Guidance
Accessibility for disabled

PT search around a POI

\_

X Stop Publication according to INSPIRE
nobi Pote O
“ cityway
Use Cases for a PT Network and Stop Model

25
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What is the Use of a Network and Stop Model? A
Passenger Information (3): navigation paths
CAMERA: 2D/3D representations of complex stations
mobiE Peote O~
Scenario 1 ¢ Aucune restrickion
L
Scenario 2 : Personne & maobilité limikée
L
Scenario 3 : Personne en Fauteuil
L]
Navigat'ion 'paths thfough omplx stations according to mobility constraints
Implementation of webservices: http://stationways.dryadebox.net o
""59261‘2,)

Use Cases for a PT Network and Stop Model
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4 What is the Use of a Network and Stop Model? A

Passenger Information (4)

Stop Place maps for trip preparation : pilot stop places

SO
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What is the Use of a Network and Stop Model?

\

Passenger Information (5)

Calques

o= D

Plan Care La Baule-Escoublac

&

v E Services et éguipements

©

8] = 2 2 s = =Y i

w [ se déplacer
Entrées
Rampe
Escalier
Parking Vélo/Moto
Trongons de cheminements
L 4 \_: Equipements spécifiqgues PMR
Haut- parleurs malvoyants
Rampe
Portes automaqtigues
Repéres au sol
v \_: Préparation au voyage
Informations voyageur
Composteur
Vente de titres de transport
v \_: Services aux voyageurs
Téléphone
Banc
Dépose-chariot
Espace d'attente
Sanitaires

Services commerciaux

Légende

PP MobiEh

Representation of Complex Stations

X LaBaule-1.pdf

Région

PAYS DE LA LOIRE

Gare de La Baule-Escoublac
((la h

P Guérande - Saint-Nazaire
B P Pénestin - La Baule

B Le Croizic - Saint-Nazaire
B St-Lyphard - La Baule
3 » Mesquer - La Baule

Fl ¥ Piriac-surMer - La Baule

\m P La Baule'bus J

Espace nord

LTS
--------------
"

L™
-----------
=

Wotre recherche d'itinéralre
en Pays de o Loire avec

e_dism @ i

L T 1 Y
B
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4 What is the Use of a Network and Stop Model? h

Passenger Information (6)
| —

Virtual visit of Stop Places " PAYS DE LA LOIRE

——

S

O|O‘::¢?

Gare de Affichage Affichage Position Auto Plein Aide Mobi
SAUMUR Informations Plan Origine Rotation Ecran Utilisateur

\_ BO0s
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4 What is the Use of a Network and Stop Model?
Passenger Information (7)

Inter-regional Trip Planning

unambigous identification.

A trip from Paris to the Swiss Alps may involve several systems and several
modes: in order to correctly describe each part of the trip a common stop
place identification is necessary. IFOPT indicates a method for such an

o9

origin 0F St

\_

destination

I B bl C
© 2012 )
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4 What is the Use of a Network and Stop Model? h

Network Planning & Management: Stop Identification

Method to build clusters of physical stops (STOP PLACES)
Systematic built of IDs - stop « numbering » method
Example: Project of the Greater Paris Region (PT Authority STIF)

IN&
LN

Quai de fa Rapée

%dchm

MobiEh Pors O™ -

k Votre partenaire SIG mw‘_.\),' )
© 2012
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4 What is the Use of a Network and Stop Model?
Multi-Modal On-board Information Private Car/Public Transport (ISO)

Currently discussed at ISO

PT stops
PT lines
Timetables

NeTEx for planned
SIRI for RT info

Available public transport lines
and next departure time

—
—

Current situation : location & time

Central

SISl / Roadside ITS Station

Data : PT lines, PT stops, Timetabled passing times

MG
K (:)-’201\2,)
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Importance of Coherent Data and Interface Standards

Data Base A
possibily a proprietary
implementation

< > .
~——— export/import

/
.

Data Base B
possibily a proprietary
implementation

\ 4

) ]
Standard Standard
Data Exchange
Model Messages

- M

A coherence between standard interfaces & data models - basis for data bases
simplifies export/import applications nLRG
\ © 2012 )
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Use of Standards Suite in France: Standard based DB and
Interface

Exchange
messages

\ y

/ N— Y
P CHOUETTH \\‘
h [>T - '
: e DB ] Network
I IR ]
E SL‘H;I?WJH ] 8:42 1014; Tr ans 1 &
: bl |z % |15 model& '; S
| based | . Tables
data Export files |1 .

CHOUETTE - tool: data capture & export

/ NEPTUNE
Format

/ (based on Transmodel)
' “NeTEx like”

m, e
k © 2012 )
Conclusion 34 Kasia Bourée Ingénieur Conseil



\_

\
Invitation
Use Standard Data Models
for Your Data Bases and Interfaces!
Join the Standardisation Groups!
Your Input and Needs will be Taken Into Account
s

Shanghai, November 2012 35 Kasia Bourée Ingénieur Conseil
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Thanks to MobiGIS and to my CEN\TC278 WG3 colleagues Christophe Duquesne
and Nick Knowles for providing some of the pictures for this presentation
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