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European context

Europe is developing GALILEO
Under civil control
With service guarantees

Performances similar to GPS
(US) but INTEGRITY
Information

‘ECTRIE
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The GNSS systems

. Today: GPS =

= Tomorrow : GALILEO
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In the field of transport ...

Existing services .

- passenger information

- car navigation systems
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In the field of transport...

The environment is often constrained :

. Blocked
i
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The impact of the
environment on service availability

e — Lacks of visibility

The number of received

satellites is lower than 4
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What can we propose ?

...Answers to these guestions :

* Why deploying a system if the solution is not
appropriate ?

* Does the system answer to the requirements ?

= How to push for new applications ?
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How to assess the performance ?

A good knowledge of the satellite
channel behavior will allow us to assess
the performance of the system

Analyze what can impact on the
position accuracy

-Total number of received satellites
- States of reception of the satellites
- Lengths of the delays...
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Our approach
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Our tool : PREDISSAT(1/2)

ﬂ-’%ti

1. Video record the
environment along the line
2. Process the images
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3. Simulate satellite positions




Our tool : PREDISSAT(2/2)

Satellite visibility = f(environment, t)
P(t)={NsatD, NsatA,NsatB}

. —~—
Young Researchers Seminar 2005 =



Vehicle equipment

cameras

SECTRE
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Different types of results

« Analysis of satellite availability along a railway line
(LOCOPROL project — FP5)
= Where are there availability problems ?
= What is the statistical satellite reception along the line ?
Does the line suffer from multipath ?

« Satellite propagation studies for better performances

= Can we use the predictive information in order to optimize
the use of the received signals ?

BECTRE
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Visibility results
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Example of application : railways

Embedded balise reader + GNSS receiver :.i -
= decrease the number of balises

Area with balise
based location

Juliette MARAIS, Satellite Propagation Analysis in
a masking environment for GNSS Applications

Young Researchers Seminar 2005



Satellite channel behavior

State of reception
o
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Application :

Mask characteristics « Look-up tables » Receiver

of the sat. states

Sat 1
Sat 2

Classical
algo

Sat N
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Train mission
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Conclusions

The deployment of Galileo :

= An opportunity for new applications and new services
Prediction for a large market

However some applications (safety appl.) require still more
= accuracy,

= availability

= and integrity.

Our studies deal with the use of “a priori” knowledge of the

satellite states of reception in order to increase the positioning
performances in a known environment
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Thank you !

Juliette Marais
luliette.marais@inrets.fr

(\ French National Institute for Transport and
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