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Moving Britain Ahead

Objectives of this session

× Give a High Level orientation on NeTEx as a 
standard for fares
Á Convey  how  Model Driven Design  works   

× Present an overview of  the Transmodel / 
NeTEx approach to representing Fares
Á Access rights, Parameters, Products & Offers

× Introduce some examples, terminology & 
notations for the later detailed sessions on 
Fares & Timetables
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NeTEx 
A Quick Technical 

Introduction
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What is NeTEx?

4A CEN standard format for the exchange of PT data 

for Passenger Information

4Networks, Timetables, Fares

4Based on CEN Transmodel conceptual model for 

PT data (NeTEx is a subset)

4Concepts evolved over  20 years from real PT systems across 

Europe. (Now on Version 6.0)

4Now mandated for widespread EU use

4Uses a modular XML schema 

4Model driven design from conceptual model in UML

4Free to use under a GPL License
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Coherent standards give Interoperability
- The ñTransmodel ecosystemò

5
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EBSF

TRIDENT

NeTEx

SIRI

OpRa

DJP

Trans

XChange

NEPTUNE

NOPTIS

Under 

development

TAP TSI TS 13149

P 7/8/9

VDV

Bison

Inspire

D2.8,1,7

National 

Standard

Transmodel based 

CEN Standard
Transmodel Interoperating

European Standard

4 Complementary formats & 

protocols:

Á Bulk exchange of static 

data (NeTEx)

Á Dynamic APIs for data  

(SIRI, DJP)

4 Flexibility: adaptations to 

local needs 

Á National Standards & 

profiles

4 Coherent ñBridgesò to 
standards for other 

domains  

GIS ïeg Inspire

Road ïEg DATEx

API
Flags Indicative, 

not Exhaustive
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Fares

Maps

Timetables

Real-time 

operations

Networks

Why? - Integrating data for 
Passenger Information services

6

4 In order to create useful 
information services, we 
need to integrate data

4 of many different 
typesé 

4 from many different 
providersé

4 that changes 
constantly ïsome 
of it in real-time

4 This needs to be done

4Preciselyé

4Repeatedly..

4Cheaplyé

4Scaleably
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Fares - NeTEx Part3

Timetables - NeTEx P2

OperatorsïNetEx Part1

T
rip

 P
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n
n
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g

 A
P

I

Integrating data from 
different sources to create  
PI services
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CalendarsïNeTEx Part1

PlacesïNeTEx Part1

POIïNeTEx Part1

Transmodel European Conceptual Model

Stops ïNeTEx Part1

Infrastucture Features

Inspire

Discovery DJP

Locations DJP

Trip Planner  DJP

Trip Fares DJP

Stop Events DJP

Facilities DJP

Stop Times SIRI-ST/SM

Estimated Timetable SIRI-PT/ST

Vehicle Monitoring SIRI-VM

Connections SIRI-CT/CM

Incidents SIRI-SX

Map Tiles

Data Build 

for Real-time

Trip 

Planner 

Engines

Map

Engines

M
a

p
 

A
P

I

Map 

Rending

Timetable 

Data Build

Real-Time

Prediction 

Engines Facility Monitoring SIRI-FM

Fare 

Data Build

Other APIséé

Real-time feeds

Maps ï(GML, OSM, Inspire)

Discovery / 

Aggregation

Conversion Real-time

Situation 

Store

Other 

formats

Protocols

Formats
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NeTEx is for static data
(SIRI is for real-time data)

8

4 Data must 
fit together 
via any 
route!
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Timetables 

STATIC DATA 
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Feeds

Realtime 
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Fares

Maps

Timetables

Networks

Upstream vs Downstream
(NB GTFS & NeTEx are complementary!)
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Public Transport data -
Functional Activity vs Time of Travel
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Standards Scope
Functional Activity vs Time of 
Travel
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NeTEx Profiles

NeTEx Profile: 

Local agreement for using NeTEx in

a national or international context

for a specific business purpose

CEN Transmodel

A high level Conceptual Model for PT data:

implementation independent

CEN NeTEx
An Exchange Format for PT data: 

a concrete implementation 

(W3C XML Schema)  

STOPS

ROUTES

TIMETABLES

FARES

System A 
System B

PLACES

ACCESSIBILITY

STOPS

ROUTES

TIMETABLES

FARES

PLACES

ACCESSIBILITY

NaPTAN, 

NPTG, TXC
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Aspects of a NeTEx Profile

ÅProfile - Scope?
ÅRelevant subset of NeTEx data elements for specific local business 

requirements.

ÅMapping of legacy data elements to NeTEx.

ÅProfile - Local Technical Details?
ÅUse of identifiers & codespaces.

ÅUse of coordinate systems (O/S, WGS85..), Time zones, etc.

ÅProfile - Use in National Context 
ÅGranularity of NeTEx data files

ÅParticipants & Workflow of data exchange

ÅValidation & Verification processes

ÅProfile Management 
ÅStakeholders?

ÅGovernance processes for future evolution

13 NeTEx UK Fare Profile - Introduction
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NeTEx
EU 

PROFILE

Fares

NeTEx ïEvolution from National Standards

CEN 

NeTEx

v1.0

Part1

UIC 

leaflets

SIRI

VDV452

Trident/

NEPTUNE

TransXChange, 

etc

IFOPT

Transmodel
v6.0 (P1, P2, P3)

CEN 

NeTEx

v1.0

Part2

NaPTAN, 

etc

CEN 

NeTEx

v1.0

Part3
Bison, Noptis, 

etc

GTFS, 

Transmodel
v6.0 (P7,P8)

Transmodel
v1.0- v5.1

Transmodel
v6.0

2000
2018

CEN 

NeTEx

v1.1

TAP TSI
(Rail fares)

2011

Transmodel
v6.0 (P4, P5, P6)

20162012

FareXChange,

Legacy .fr

Legacy .uk

Legacy .de

Legacy .nl
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Time
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CEN Standardisation

ÅOpen review and voting process
4Need 5 countries to create a new Work Item

ÅMulti-country review organised through National 
Standards Bodies
Å British Standards Institute + Mirror bodies (e.g., PTIC)
Å BREXIT: ñThe British Standards Institution (BSI) will still 

be a voting member of CEN, like other European Free 
Trade Association (EFTA) members, and there is no 
suggestion this will changeò.

ÅAttention to existing Standards
Å Where available, reuse

ÅLifecycle management 
ÅStandards must be completed and reviewed to set timescales

ÅDifferent tracks for new / mature areas: 
4Technical SpecificationČ Full Specification
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SG 5
Interoperable 
Fare Management

Standards Governance
CEN 278 WG3 - Subgroups for PT Info

CEN / TC278 / WG 3

Public Transport
Plenary                        Chair:

SG1
Data Communication 
on Vehicles

SG 3
Passenger 
Information

SG 4
Datamodel ï
Transmodel 

SG 7
Service Interface for
Real Time Information

SG 8
Distributed Journey
Planning

SG 9
NeTEx

SG 6
Identification of 
fixed Objects in PT
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SIRI-xx

DJP
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17

NeTEx Deliverables  & IPR

ÅCEN specification documents  (Modular)
ÁP1: Network, P2: Timetables, P3: Fares

ÁAvailable from BSI £  Buy, Copyright CEN

ÅUML Models (Modular). £ Free, GPL
ÁConceptual,  Physical

ÅNeTEx XML schema (Modular). £ Free, GPL
ÁUniform grouping & versioning mechanisms to 

support large scale integration

ÅXML Examples (Modular). £ Free, GPL
ÁBy Topic and Subject

ÅWebsite, white papers. £ Free, GPL
Åhttp://netex-cen.eu/
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18

UK NeTEx Deliverables  & IPR

ÅUK Profile(s)
ÁBasic Timetable, Basic Fares: 

ÁAdditional Fares

ÁFull Timetable, 

ÅUML Models  of Profile. £ Free, GPL
ÁConceptual,  Physical

ÅXML Examples (Modular). £ Free, GPL
ÁFares

18 NeTEx UK Fare Profile - Introduction
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The Transmodel / 
NeTEx approach

Model Driven Design
Software engineering for robust standards

19 NeTEx UK Fare Profile - Introduction
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in Java

Implementation in SQL

DDL

CONCEPTUAL 

MODEL

Physical Model for HLL

MODEL DRIVEN DESIGN

4 Conceptual Model is 

implementation 

independent

ÁUse to design

ÁDescribed in UML

4 May have alternative 

Physical Models for 

different target 

implementations

ÁXML Physical design 

as UML

4 Implementation is 

derived from  physical 

model.

ÁNeTEx XML Schema

Physical Model for DDL

Physical Model for 

XML

Implementation in 

XML

20 NeTEx UK Fare Profile - Introduction

Concept
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Implementation
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Designing a CEN Exchange format  -
Package & Element level traceability

21 NeTEx UK Fare Profile - Introduction

Conceptual Physical Schema

4 Traceability

ÁEquivalent elements can be found at each level

ÁPhysical design and Implementation each add 

further detail and constraints

4 Tool support (EA, XML SPY, OXYGEN, etc)
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Designing a CEN Exchange format  -
Package & Element level traceability

22 NeTEx UK Fare Profile - Introduction

Conceptual Physical Schema
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Modularisation & Package dependencies

23

4 You only need use the elements you require for your use cases 

4 UML model identifies dependencies -

November 18
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FARE FRAME 

(Prices)

24 NeTEx UK Fare Profile - Introduction

SERVICE CALENDAR FRAME

(Day Types, etc)

COMPOSITE FRAME

Grouping

Building on Existing data elements

FARE FRAME

(Products & 

Tariffs)

SERVICE FRAMEs

(Stops & lines etc)

SITE FRAME

(Physical Stops, Accessibility. etc)

SALES 

TRANSACTION 

FRAMEs

(Purchases)

TIMETABLE FRAMEs

(Products & Tariffs)

RESOURCE 

FRAMEs
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Model Driven Design

ÅConceptual model
4Uniform vocabulary of atomic, orthogonal, concepts

4Clear separation of concerns, 

4Well defined relationships

4Modularised to satisfy specific use cases

4Joined up thinking!

ÅPhysical Model
4Uniform Mapping from Conceptual to XML

4Systematically Engineered

4Traceability across design levels

25 NeTEx UK Fare Profile - Introduction
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Tm-P3: Timing & 
Vehicle Scheduling

Tm-P4: 
Operations Monitoring & 

Control

Tm-P7:
Driver 

Management

Tm-P5: 
Fare Management,

Fare Control

Tm-P6: 
Passenger 

Information

Transmodel 6.0  Functional Areas

4 Modular;

ÁMay be used 

selectively

ÁLinear   

dependencies

4 Models, not APIs

ÁUse to design 

exchange. 

formats

ÁUse to design 

API payload

ÁUse to 

reconcile

different 

formats

Tm-P2: Network

Tm-P8: Management 

Information & Statistics

Tm-P1: Core
Framework

26 NeTEx UK Fare Profile - Introduction
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Nx-P3: 
Fare Management

NeTEx 1.1 Functional Areas

4 NeTEx implements only a 
subset of Transmodel

Á Stops, Routes, Timetables, 
Fares, etc

Á Fare Management has 
structures & prices, but not 
Sales Fare Validation & 
Control 

Á Some Operations and 
control APIs found in SIRI 

4 NB NeTEx Specification 
parts are numbered 
differently to TM

Á Nx-P1=Tm-P1 + P2

Á Nx-P2=Tm-P3

Á Nx-P3=Tm-P5 A SUBSET

(

(

Nx-P2: Timing & 
Vehicle Scheduling

Nx-P1: Network

Nx-P1: Core
Framework

SIRI-XX

DJP

SIRI-XX
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FARE FRAME 

(Prices)
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SERVICE 

CALENDAR

FRAME

(Day Types, 

etc)

COMPOSITE FRAME

Container

NetEx Specification Parts

FARE 

FRAME

(Products & 

Tariffs)

SERVICE FRAMEs

(Stops & lines etc)

SITE FRAME

(Stops & lines etc)
SALES 

TRANSACTION 

FRAMEs

TIMETABLE

FRAMEs

INFRASTRUCTURE 

FRAME 

(Fixed infrastructure)

RESOURCE 

FRAME 

(common

components

& codes)

PART3 - FARES

PART2 ï

TIME 

TABLES

PART1 ï

FRAMEWORK & 

NETWORK
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Conceptual 
Modelling of 

Transport Systems
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Describing a simple journey 
from A to B ïe.g. for a trip 
planner

A

B

30 NeTEx UK Fare Profile - Introduction
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DEFINE YOUR TERMS!

Journey? Trip? 

Ride? Leg? 

Stop ? 

Station? Halt?  Platform?

Interchange?  Connection

Boarding Point Bus, Coach, 

Train, Vehicle, 

Transport?

Rail? Train? 

Railway? Railroad?

Ticket? Fare?

Fare Product? Offer? 

Tariff? Fare Price?

Travel Document?

Passenger?

Customer? 

User?

Route? Line? Track? 

Service? 

A

B
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A PASSENGER makes a TRIPé.

PT RIDE

ACCESS 

LEG

ACCESS LEG

PT CONNECTION

LEG

The passengerôs TRIP is made up of one or more PT RIDEs, may start or 

end by an ACCESS LEG and may be  interspersed with PT CONNECTION 

LEGs

SCHEDULED 

STOP POINTs

POINT OF 

INTEREST

A

B
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PASSENGER

PT RIDE

TRIP
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A VEHICLE makes a JOURNEY

VEHICLE 

JOURNEY

VEHICLE

JOURNEY

SCHEDULED 

STOP POINTs

VEHICLE

CONNECTION

A

B
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A Common PT data Model:
Atomic Components, Consistent Names

PT RIDE

PT RIDE

ACCESS LEG

PT CONNECTION

LEG

class PT Trip & Connection MODEL

TRIP PATTERN

PT RIDE 

TRIP

LEG

ACCESS LEG

PT TRIP

RIDE CONNECTION  
LEG

SERVICE 
JOURNEY SERVICE JOURNEY 

INTERCHANGE

SCHEDULED STOP POINT

CONNECTION 

CONNECTION 
END

PLACE

ACCESS 

ACCESS END

+a view of

0..*

+viewed as

+occurring at

0..*
+used by

0..1

+to
*

+end of 1

+start of 1

+from 0..*

+to
0..*

+end of

1

+end of 1

+to 0..*

+a view of 0..*

+viewed as 0..1

+composed of

0..1

+part of

1..*

{ordered}

+start of

1 +from

0..*

+part of

1..*

{ordered}

+composed of

+start of

+from

+start of 1

+from *

+to

+end of

+made

0..* +according to

0..1

+start of

1
+from

*

+to

0..*

+end of

1

+connecting from

1

+boarding on

0..1

+using 0..*

+used

by 0..1

+step in

1..* {ordered}

+composed of

+connecting to1
+alighting from

0..1

VEHICLE JOURNEY

SCHEDULED 

STOP POINT

TRIP

X

CONNECTION

LINE

DAY 

TYPE

A

B
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Data Models

35

4 Using consistent definitions 
allows us build a model

ÁEntities & attributes

ÁRelationships

Ç Association: 1:0:, 1:0, 1:*

Ç Aggregation 1:*,  0:*

Ç Inheritance

4 A model lets us analyse how the 
data elements relate to different 
functions

ÁSeparate out concerns 

ÁBreak down into separate 
submodels, clear 
dependencies

Á Factor out reusable 
components

November 18

NeTEx UK Fare Profile - Introduction

CONNECTION

SCHEDULED 

STOP POINTs
STOP AREA

SERVICE LINK
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A typical Bus timetable 
(Metrobus Route 1) 

© Metrobus  2018
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A Typical Bus Route 
(Metrobus Route 1)

© Metrobus  2018
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TM: The Network 
Description

OPERATOR

LINE

SCHEDULED 

STOP POINTs

(bus)
SCHEDULED 

STOP POINT

(rail)

POINT OF INTEREST

(hospital)

CONNECTION

(rail)

SERVICE LINKs
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TOPOGRAPHIC 

PLACEs

STOP AREA

SERVICE 

PATTERNs

MODE
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TM: The Network as the 
Timetabled Stops & Links

39
November 18
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4 Directional !

Á May differ in 
each direction

4 Used in passenger 
Timetable

4 More detailed 
than 
schematic 
map

SERVICE 

PATTERN

SCHEDULED 

STOP POINTs

(bus)

SERVICE LINKs

CONNECTION
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TM: The Network as a 
Physical Route

OPERATOR

LINE

ROUTE

ROUTE POINTs

ROUTE LINKs
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MODE
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The Network as the Operational 
route

41
November 18
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SERVICE 

PATTERN:

STOP POINTs,

SERVICE LINKs

ROUTE
ROUTE POINTs,

ROUTE LINKs

TIMING 

PATTERN:
TIMING POINTs,

TIMING LINKs
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The Network for use in timetabling

42
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SERVICE 

PATTERN:

STOP POINTs,

SERVICE LINKs

JOURNEY PATTERN: 

STOP POINTs/LINKS  

IN JOURNEY PATTERN

Express

Stopping
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TM: The Network 
Description

OPERATOR

JOURNEY 

PATTERNs
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POINTs IN 

JOURNEY 

PATTERN

POINTs IN 

JOURNEY 

PATTERN
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TM: A Vehicle Journey

VEHICLE 

JOURNEY

LINE
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10:02

10:27

10:20

10:45

PASSING TIMEs

CALL

POINTs IN 

JOURNEY 

PATTERN

DESTINATION 

DISPLAYs

10:31

JOURNEY 

PATTERN

TO
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TM: The Network for use in timetabling

45
November 18
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SERVICE 

PATTERN:

STOP POINTs,

SERVICE LINKs

JOURNEY PATTERN: 

STOP POINTs/LINKS IN 

JOURNEY PATTERN

VEHICLE 

JOURNEYs

PASSING 

TIMEs

d05:37

TIMING 

PATTERN:
TIMING POINTs,

TIMING LINKs
5m

d05:40

RUN TIMEs

WAIT TIMEs

6m

2m

3m6m3m 5m 4m 3m

a05:56

d05:58
d05:45 d05:51 d06:01 d06:06

a06:17

4m
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TM: A Bus timetable as 
model elements

SCHEDULED

STOP POINTs

LINE

TIMETABLE

SERVICE 

PATTERN

CONNECTION

NOTICE

DAY TYPE

VEHICLE JOURNEYs

FACILITY

PASSING TIMEs

VALIDITY CONDITION

JOURNEY 

PATTERNs

LINE 

NETWORK

SERVICE 

LINKs

JOURNEY 

FREQUENCY 

46 NeTEx UK Fare Profile - Introduction



Moving Britain Ahead

A VEHICLE JOURNEY follows a JOURNEY PATTERN, to a 
TIMING PATTERN, over a SERVICE PATTERN, along a ROUTE 

VEHICLE JOURNEY

Departure times

JOURNEY PATTERN: 

STOP POINTs/LINKS  

IN JOURNEY PATTERN

(Map data ) 

FEATUREs

ROUTE:

ROUTE POINTs,

ROUTE LINKs

SERVICE PATTERN:

STOP POINTs,

SERVICE LINKs

TIMING PATTERN:

TIMING POINTs,

TIMING LINKs

TIME DEMAND TYPE

RUN TIMEs, 

WAIT TIMEs

PASSING TIME
PASSING TIME

PASSING TIME
PASSING TIME

LINE  

PASSING TIME

PASSING TIME

LINE NETWORK

LINE SECTION

DIRECTION

10:02 10:14 10:2010:06 10:10 10:26 10:31

DAY TYPE
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Some Transmodel principles: 
Separating Concerns

48

4Separate the different functional layers

ÁE.g. Path on road (ROUTE) vs Sequence of Stops (SERVICE 
PATTERN)

4Separate the spatial from the temporal
ÁE.g. Route vs Timings for the route

4Use a common architecture for spatial networks

ÁUse a common ñPATTERN of POINTs and LINKSò

ÁProvide means of co-locating different layers (PROJECTION)

4Separate the Planned Calendar from the Operational Calendar

ÁE.g. Day type that applies (SERVICE JOURNEY) versus  assigned 

Calendar day (DATED JOURNEY)

November 18
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Advantages of Model Based 
Design

ÅReusable: 
4The same concepts & data sets can be used for

ÁAll PT domains: e.g. Networks, Timetables & Fares, 

ÁFor all Modes, 

ÁFor different use cases: planning, operations, PI, etc

ÅPrecise, Modular
4Separates data sets of different stakeholders

4Only need to use relevant components / modules

4Extensible, Flexible

ÅLess complicated overall 
4Single, uniform set of concepts
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Some further 
Comparisons of 

Transmodel/NeTEx 
× GTFS

× Rail Modes

× TransXChange
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VEHICLE JOURNEY(s)

Following journey

pattern 

TM- A VEHICLE JOURNEY follows a JOURNEY PATTERN to a 
TIMING PATTERN over a SERVICE PATTERN along a ROUTE 

VEHICLE JOURNEY(s)

Following journey

pattern & timing pattern

JOURNEY PATTERN(s)

(Map data) FEATUREs

ROUTE

SERVICE PATTERN

TIMING PATTERNs

TIME DEMAND TYPE

RUN TIMEs, 

WAIT TIMEs

1

2

1

2

52 NeTEx UK Fare Profile - Introduction

10:02

10:12



Moving Britain Ahead

A VEHICLE JOURNEY (Gtfs-Trip ) 
is for a LINE

(Map data)

SCHEDULED 

STOP POINT

(GTFS-Stop)

PASSING TIMEPASSING TIME

(GTFS-Stop_times)
PASSING TIME

PASSING TIME

PASSING TIME
PASSING TIME

LINE

(GTFS-Route

10:02 10:14 10:20 10:31
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GTFS

VEHICLE JOURNEY(s)

(GTFS-Trip)

ROUTE 

Projection

(Gtfs-Shape)
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GTFS

for Timetables

NeTEx

for Timetables

NeTEx & GTFS 
Interoperation -
Timetables

54

4 GTFS is useful subset 
of timetable data for 
trip planning

4 Layers & times 
at stop resolved 

4 Does not have 
underlying 
reusable 
elements to 
build 

Á e.g. journey 
patterns, 
routes. 

4 Does not cover 
complex aspects 

Á e.g. 
grouping, 
connections
,  join/spilt, 
makeup, 
etc

4 Does not cover 
some 
operational data 

4 Round trip is ñLossyò

4 Lose some 
elements

4 Interpolation 
errors

Transmodel Standards Harmonisation

1

10:02

1

Data 

Integration & 

build

GTFS

APIs

X
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Data 

Integration & 

build

GTFS

for Fares

NeTEx

for Fares

NeTEx & GTFS 
Interoperation ï
Fares & Prices

55

4 GTFS is very 
basic subset of 
fare data

Á Flat & P2P 
structures

Á Simple 
absolute 
prices

Á Minimal 
ñproductò 
definition

Á Missing 
many 
common 
distinctions

4 Round trip is 
very, very 
ñLossyò

Transmodel Standards Harmonisation

1

1

GTFS

APIs

X
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This works for any mode  -
e.g. Eurostar  Routes & Destinations

Summer OnlySummer Only

Winter Only

W
in

te
r 

O
n
ly

Ashford

Paris 

Gare du Nord

Marne La Vallee

Winter Only Winter Only

Moutiers
Bourg 

St Maurice
Aime 

La Plagne

Sum
m

er Only

Eurostar Lines

Winter Only

Avignon

Brussels

MidiLille 

Europe
Calais

Frethun
Ebbsfleet

London 

St Pancras

Disneyland

LINE

SCHEDULED

STOP POINTs

SERVICE LINKs

JOURNEY 

PATTERN(s)
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\

57

SCHEDULED

STOP POINTs

LINE

SERVICE 

PATTERN

NOTICE

DAY TYPE

VEHICLE 

JOURNEYs

PASSING TIMEs

VALIDITY CONDITION

JOURNEY 

PATTERNs
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TRAIN 

NUMBERs

4 DAY TYPES

4 6 SCHEDULED STOP 

POINTs

4 5 SERVICE LINKs (Each 

way)

4 5 JOURNEY PATTERNs

Eurostar 
timetableSERVICE LINKs

TIMETABLE
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TransXChange vs Transmodel

58

4Some use of views in TXC  to combine TM elements to simplify 

Á(E.g. Timing  Patters & Service Patterns)

ÁE.g. TimingLink + Runlime , Usage + Wait time  

4Some changes in TM since TM 5.1

ÁE.g. Routes vs Service Patterns 

ÁE.g. Separate Logical and Physical stops

4Some discrepancies in TXC

ÁE.g. TXC Day types (TXC: ñOperating Profileò)

Á are not first class entities E.g. Dead Runs

4Some UK Specific Features
ÁE.g. EBSR Registrations

November 18
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VEHICLE JOURNEY(s)

Following journey

pattern 

TransXChange:  Transmodel Layers / and options 
reduced by use of Views

VEHICLE JOURNEY(s)

Following journey

pattern & timing pattern

JOURNEY PATTERN(s)

TRACK

ROUTE

SERVICE PATTERN

TIMING PATTERNs

TIME DEMAND TYPE

RUN TIMEs, 

WAIT TIMEs

1

2

1

2
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10:02

10:12

TIMING PATTERN MERGED WITH JOURNEY PATTERN

TIMINGs MERGED WITH JOURNEY PATTERN LINKS
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Some other useful 
PT things that TM/ 
NeTEx can  model

× Stations & Transport Interchanges

× Navigation & Accessibility

× Journey Interchanges  & Timings

× Journey Accounting (e.g. Subsidies)

× Journey Coupling, Train Make up, etc
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Logical Stop vs Physical 
Stop vs map feature

61

4 Transmodel: PT layers for 

SITES

4 2D areas as ZONEs

4 Physical Stop is 

distinct from logical 

stop

4 Multiple layers, 

separation of  

concerns 

4ñProjectionò spatial 
mapping between 

layers as polygons

4 Any location system 

(OS, WGS etc)

4 Can be integrated with 

Spatial data eg Inspire

4 Areas as Polygons

NeTEx UK Fare Profile - Introduction

STOP PLACE

Inspire-Infrastructure 

link

RailWayStation Area

POSTAL 

ADDRESS

Inspire-Address

SCHEDULED 

STOP POINT

STOP 

ASSIGNMENT

QUAYs

STOP AREA

ZONE 

PROJECTION

BOARDING 

POSITION
ENTRANCE

STOPPING POSITION

PATH LINKs
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A Typical Bus Route 
(Metrobus Route 1)

© Metrobus  2018
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Crawley Station - Accessibility

63
November 18
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http://www.nationalrail.co.uk/stations-and-destinations/stations-made-easy/crawley-station-plan
©  National 

Rail Enquiries
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Crawley Station - Accessibility

64
November 18

NeTEx UK Fare Profile - Introduction

http://www.nationalrail.co.uk/stations-and-destinations/stations-made-easy/crawley-station-plan
©  National 

Rail Enquiries

STOP PLACE

SCHEDULED 

STOP POINT

QUAYs

PATH LINKs

EQUIPMENT

FACILITIES

ENTRANCE

PARKINGs

ACCESS 

SPACE

ACCESS 

EQUIPMENT

ACCESSIBILITY
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Journeys that split or join, Train 
Makeup

65

4 VEHICLE JOURNEY, JOURNEY PARTs, JOURNEY PART COUPLEs, JOURNEY MEETINGs, etc

4 TRAIN, TRAIN COMPONENT, etc

Journey Part Couple X1

Journey J2 : Part B2

Journey J3 : Part C1

Journey J1 : Part A1 Journey J1 :  
Part A

2

Journey J3 : Part C2

2 T1345

1 T12

5 T3

1

3 T24

Journey J2 : Part B1

Splitting x 3

Journey J1

Journey J2

Journey J3

J
o

u
rn

e
y
 

M
e

e
ti
n

g

M
1

C

Q

X

A
B

65 NeTEx UK Fare Profile - Introduction



Moving Britain Ahead

A Conceptual Model 
for Fares

- an introduction
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Modelling a "Fare"é..

TRIP

A

B
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, User Type, Ticket? Fare?

Fare Product? Offer? 

Tariff? Fare Price?

Travel Document? etc
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Main title

Content

Fare policy / tariff structure:

Åspace-, time-basedéaccess rights

ÅP2p fare, Stage fare, Flat fare

Marketable combinations of access rights

Åvalidity & usage limiting parameters

Å& charging moments

Åoff peak metro trip 3 zones followed by bus 
trip 2 zones ,no interchange, Child reduction

Sales Offer Description:

Åmedia & travel document types 

Ådistribution channels & contracts

ÅPaper ticket at ATM, carnet of 10, smartcard

Fulfilment & Payment

Control  & Validation

Billing &Clearing

Network

Basis

Network

Åstops, tariff zones, line, operator

ÅZone 1 contains 8 stopsé.,Line 1 runsé
Describing 
Fares with 
Transmodel 
/ NeTEx 

Prices attached to elements

Pricing rules

Adult flexible single costs £30

Child = 50% Adult price

Travel Specification

ÅSpecific set of choices to purchase

ÅAdult single A to B on a smartcard
68 NeTEx UK Fare Profile - Introduction

Pricing

Tariff 

Structure

Access

Rights

Sales Offer

Packages

Fare

Products

Rights to access & consume services:

Åscope and order of use

Åvalidity and usage rules

Åbus trip stop X to stop Y, metro trip 3 zones

Travel

Specification
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Where am I travelling &
what access is there to public 
transport?

TRIP

A

B
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A

B
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The tariff structure describes the basis of 
fares in terms of network and time elements 
(as already used to define timetables, etc) 

W

DISTANCE MATRIX 

ELEMENTs

(O/D links)

X Y

X

X

Y

Z

Z Y

A

B
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SCHEDULED 

STOP POINTs

W

W

Z

1. RAIL LEG
e.g. Point-to-Point train ride

ñThe 

W-to-Z 

Lineò

Tariff 

Structure
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Fare structures may be  Point-to-point, Zonal, flat, 
zone counting, distance based, time-based, etc

W

X
Y

P

Q

S

R

Zone1

Zone2

A

B
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Z

2. BUS LEG 
e.g. Zonal, day pass

SCHEDULED 

STOP POINTs

P Q

SRQTARIFF 

ZONEs

Zone1
Zone2

TIME 

INTERVALS

Tariff 

Structure
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How & when am I travelling?

TRIP

A
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B
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The tariff structure may also be based on Schedule 
related aspects, e.g. fare demand type (Peak, Off-
peak, etc), train category, specific services, etc

W

X

Y
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DAY TYPEs

SCHEDULED 

STOP POINTs Z

Timetable 

for ñThe 

W-to-Z 

Lineò

Weekdays

Holidays

S071 E072 S526 E067

08:30 08:45 09:02 09:30

08:45 -- 09:18 --

08:55 -- 09:28 --

09:15 09:10 09:48 09:55

SERVICE 

JOURNEYs

Weekdays

FARE DEMAND

TYPEs

TYPEs OF 

SERVICE




