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Demonstration of EGNOS/Galileo services
use for the control and information
system of public transport in Toulouse

Baptiste Godefroy
Coordinator of the Galileo measure in the frame of the MOBILIS CIVITAS project
Pole Star / CECILE
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Main objective
Key activities and achievements
Expected output
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To overcome GPS limitations and to reduce the constraints of today
systems

Benefits of European navigation systems : EGNOS and Galileo
$& r $
Traffic efficiency and intelligent mobility
New services definition based on accurate location
Experimentation of new services over the Toulouse metropolitan area
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Context

The CIVITAS MOBILIS project
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Eight themes to improve environmental quality via the development of a
more intelligent mobility network.
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Galileo measure: description of the initiative (1/2)

Presentation of the Galileo measure
« Mains actors

The measure is one of the 46 integrated measures of the MOBILIS
project. The so called « » began at the beginning of
2006, run by the (  ( grouping of SMEs and the B /

3 Réseau Urbain is associated as the operator of the measurement
campaign during the project

« Goal
The measure is a first step on the design of a system for ()
% %% 0 2 I , In order to provide solution %
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Galileo measure: description of the initiative (2/2)

& Presentation of the Galileo measure
Main objective

. . ! (4 & in support of the
exploitation of the surface public transport

Work items description
The MOBILIS/CIVITAS Galileo measure is based on 3 main phases:

« The measurement campaign, operated over 2 bus line of Toulouse,
based on a dedicated GPS/EGNOS data collector

« The simulation campaign, in order to extend performances evaluation
over the whole city network and to anticipate Galileo Performances

« Analysis and conclusions: drivers for the design of future
management and information systems of public transport network based
on Galileo positioning

POLD
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Objectives and key drivers (1/2)

& Key activities
Measurement campaign of GPS and EGNOS signals

GPS/EGNOS Data

Terminal bus Recorder

station

EE Wireless
ap

GNSS Data
Storage Unit

The measurement campaign of GPS and EGNOS
signals will be carried out over a representative period of
several weeks at the middle of 2007

Mesure 12.1T Galileo y.t
Iy

CiviTAs CCTIDEREN W ccciied™ {155/ [V

Page 6




Polis Annual Conference — Toulouse — 15-16 March 2007

Objectives and key drivers (2/2)

= Key activities (following...)
Simulating GNSS reception in urban environments
Update of simulation models for representative performance evaluation
To draw a map of EGNOS and Galileo expected positioning performances
To evaluate future services needs and expected performances compliance

= Expected outputs

A performance assessments and requirements document analysis

« For architecture definition of future generations of public transport information
and operation systems with accurate, continuous, Galileo based location of
buses.

A exclusive and large performances database allowing the design and
development of innovative technologies and services (eg. local elements of
Galileo)
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Technical challenges and Innovations (1/4)

To overcome GPS limitations and to reduce constraints of today systems

+ Today systems are based on

The GPS (Global Position Systems), operated by the American department of
defence

Additional electronic sensors as odometers, compass or gyroscopes
» Constraints and limitations of GPS
The GPS is not a guaranteed service
In urban areas, GPS suffers from accuracy and availability problems
» Signal masking and building occlusion
» Signal anomaly
» Multipath, inducing larges positioning errors
5 5 $r - % $ "6
- Additional sensors are very expensive in term of installation and
maintenance
Calibration, control and maintenance imply the bus immobilisation for several hours

or days
Mesure 12.1T Galileo y.t
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Technical challenges and Innovations (2/4)

Benefits of European navigation systems: EGNOS

« EGNOS (European Geostationary Orbit Overlay System) is a GNSS
augmentation system

« based on three Geostationary Earth Orbiting satellites covering Europe
and adjacent areas (Mediterranean Sea and Africa)

Bring accuracy enhancement on GPS/GLONASS positioning on open
sky environments

Bring integrity information about GNSS signals

Is available through IP services to improve continuity of service in urban
area

 EGNOS signals are already available

« EGNOS is a first step toward a global European satellite navigation
system

Precursor to Galileo

POLD
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Technical challenges and Innovations (3/4)

< Benefits of European navigation systems: Galileo

Galileo is an European satellite program. Joint

venture of European Space Agency (ESA) and
European Union (EV)

« Based on 30 Medium Earth Orbit satellites
(global coverage)

 The whole constellation will be deployed
by 2010 (one satellite is already in orbit:
GIOVE A)

* Developed exclusively for civilian use (to
guaranty commercial services)

« The first PPP program at European scale
Expected performances

« Accuracy enhancement over today
satellites navigation system (about 1
meter in good conditions)

« The integrity concept is part of the system
design

Independent but interoperable with GPS

Toulouse will host the Galileo Operating
Company (Galilees€oncessionaire)

POLI)I
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Technical challenges and Innovations (4/4)

& Perspectives
The combine use of several navigation systems: GPS, EGNOS and
Galileo

* To reach performances (accuracy, availability and reliability) over
dense urban area compliant with needs

Positioning is based on the reception of at least four signal coming from
different satellites

The urban canyon challenge will be tackled by the use of about 60
satellites (about 20 satellites will be available at any time)

» Location performances will be adequate for new services
Toward satellite only based location of buses
Reduction of maintenance cost and ease of installation

Compatible with most transport systems (excluding underground
SOLD systems)
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Impact of the measure for traffic efficiency & mobility

= Traffic efficiency and intelligent mobility
Control and regulation of the network
Statistical analysis of traffic and optimisation
Bus priority and traffic light management, without specific infrastructure

» Bus priority , only based on accurate and continuous buses location tracking,
needs accurate and reliable positioning

= New services definition based on accurate location : Added values for public
transport users

Security, location based alarms
Travellers information services
« Where is the bus now?
« At what time it will be here?

« Can | be warned two minutes before the bus arrives on my personal mobile
phone?

erimentation of new services over the Toulouse metropolitan area
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Thank you for your attention

Any question?

Baptiste GODEFROY

Project manager

Pole Star / CECILE
Baptiste.godefroy@polestar.eu
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