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INTRODUCTION

Les performances de localisation GeéoServices

Les débits des systemes sans fil «[location Based Services[*

Les GéoServices se situent a la convergence
Localisation / Communication / Contenus

Les GéoServices reclament une localisation

dans divers environnements
avec une precision qui depend de ICapplication

et une continuité du service

Il n’existe pas actuellement de
«[@echnologie universelle}
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N/ LES APPROCHES A BASE DE
-%im‘l REPETEURS GNSS

Groupe Navigation

Repéeteurs GNSS

Architecture RnS

Architecture R1S




N/ LES EXPERIENCES EN 2-D
lﬁim‘l le lieu d’expérience
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LES EXPERIENCES EN 2-D
la reception extéerieur
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LES EXPERIENCES EN 2-D
les résultats
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Point n°13 - 10 sec cycle - 3 points

1 meter radius circle
: : Mean distance = 1.50 m
True location of the point Standard deviation = 0.22 m

Point n°2 - 50 sec cycle - 19 points
Mean distance =0.73 m
Standard deviation = 0.14 m

Point n°12 - 2 sec cycle - 3 points
Mean distance = 0.69 m

Standard deviation = 0.05 m
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N/ LES EXPERIENCES EN 1-D
l%im‘l le principe

Groupe Navigation

Obijectif: verifier qu’il est possible de suivre le mouvement dClun mobile.

Extérieur

Intéerieur

Répéteur @
+—>

Allers et retours +/- rapides




gp'l' N/ LES EXPERIENCES EN 1-D
—5{ii IN les résultats
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Correspondance entre les mesures
«Brutesh et le déplacement. Expérience
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CONCLUSION ET TRAVAUX FUTURS
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Préecision de positionnement absolu en 2-D dans la gamme 1-2 m

Préecision de déplacement relatif en 1-D < 1 m (améliorations possibles

par optimisation du traitement du signal)

Premiers résultats encourageants

Systeme de positionnement 3-D

Ameéelioration de la préecision (approche differentielle, capteurs

additionnels, fusion de donnees, ...)
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Discussion and Future works
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PLANCHES
POUR
DISCUSSIONS



i UPGRADE
AN Criteria for an indoor
Groupe Navigation navigation satellite system

An indoor GNSS navigation system should present:

Easy implementation and easy use

No, or few, GNSS hardware modifications
Preferably only software changes

About 1 meter accuracy (X, y, 2)

Low cost



N/ UPGRADE
l%im‘l The RnS system:

Groupe Navigation the global architecture

Repeater

Receliver

Building

Repeaters that repeat the signals from all the satellites
Sequential mode



N/ UPGRADE
l%im‘l The RnS system:

Groupe Navigation an interesting feature

Location computed at the receiver’s end

Receliver



N/ UPGRADE
I%im‘l The RnS system:

Groupe Navigation the sequential running mode

4 measurements lead to a new set of equations

Receliver




INRE" 2-D experimental set-up
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The
The indoor of the repeater
The machine
The part of the repeater
The indoor

The system



N/ UPGRADE
lﬁ!ml 2-D experimental set-up:

Groupe Navigation the place
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=t N 2-D experimental set-up:
Groupe Navigation the indoor antenna of the repeater
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UPGRADE
g 2-D experimental set-up:
Groupe Navigation the cycling machine
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N/ UPGRADE
lﬁiml 2-D experimental set-up:

Groupe Navigation the indoor receiver




UPGRADE
Measurements & calculations
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The practical implementation of the theory is given by the following equations

[ CAtcq) ([repl )= CAtosc ([repl del(repl )"‘ dp |

CAt cql %rep2 gz CAt 55¢ %repZ del(repZ )"‘ dp

CAt g1 ¢ CAtosc Erep3 del(rep3 )+ dj

rep3
where

At a1 (trepi )s the computed clock bias at time trepi
At osc (trepi )s the clock bias rate at time trepi

del(repi)is the induced delay of repeater1

d; 1s the distance between the mobile receiver and repeater i

Within which we stated that

Atose ([repj )= CAtosc ([repi )" j A(CAt osck )

k=1+1
where

AleAt psc )is the measured clock bias rate at time t ey,



N/ UPGRADE
l%im‘l 1-D relative displacement

Groupe Navigation measurements

Outdoor receiving
antenna

‘@\Mobile antenna

Repeater

When the mobile antenna does not move
internal natural drift of the internal oscillator
When the mobile antenna moves

doppler due to antenna displacement
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I%im‘l The oscillator offset
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Natural oscillator drift versus time for both receivers
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N/ UPGRADE
-giml 1-D relative displacement experimental results:

Groupe Navigation Preliminary remark

Lassen LP versus Ag132 raw measurements
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N/ UPGRADE
-giml 1-D relative displacement experimental results:

Groupe Navigation The raw results

Measurement results for two displacement schemes

Experiment n°1

Bias clock rate (ns)
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-giml 1-D relative displacement experimental results:

Groupe Navigation The displacement determination (2)

Compensation approach
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N/ UPGRADE
l%im‘l Experimental results:

Groupe Navigation 1-D relative displacement

Compensation of the natural oscillator drift: linear regression approach

Experiment n°1
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