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Plan de lPlan de l!’!’exposexposéé

ll IntroductionIntroduction

ll Les approches Les approches àà base de r base de rééppééteurs GNSSteurs GNSS

ll Les expLes expéériences en 2-Driences en 2-D

ll  Les exp Les expéériences en 1-Driences en 1-D

ll  Discussions Discussions
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LesLes G GééoServicesoServices r rééclament une localisationclament une localisation

ll dans divers environnements dans divers environnements
ll avec une pr avec une préécision qui dcision qui déépend de lpend de l!’!’applicationapplication
ll et une continuit et une continuitéé du service du service

Il nIl n’’existe pas actuellement deexiste pas actuellement de
«!«!technologie universelletechnologie universelle!»!»

INTRODUCTIONINTRODUCTION

ll Les performances de localisationLes performances de localisation
ll Les dLes déébits des systbits des systèèmes sans filmes sans fil

GGééoServicesoServices
«!«!Location Location BasedBased Services Services!»!»

LesLes G GééoServicesoServices se situent  se situent àà la convergence la convergence
Localisation / Communication / ContenusLocalisation / Communication / Contenus
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INTERIEURINTERIEUR
EXTERIEUEXTERIEU

RRPos.Préc.Dispo.Infra.Term.
Â

Réseaux de capteursR+++++- - -++3WLANS+++-++3Réseaux mobilesAA- --+++++++++2+3GNSSA+++++++6Systèmes complémentaires RR+++++++++++++--+5+6

SYNTHESE DES PERFORMANCESSYNTHESE DES PERFORMANCES
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RRééppééteurs GNSSteurs GNSS
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LES APPROCHES A BASE DELES APPROCHES A BASE DE
REPETEURS GNSSREPETEURS GNSS

Architecture RnS Architecture RnS 

Architecture R1S Architecture R1S 
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LES EXPERIENCES EN 2-DLES EXPERIENCES EN 2-D
le lieu dle lieu d’’expexpéériencerience



Groupe Navigation

LES EXPERIENCES EN 2-DLES EXPERIENCES EN 2-D
la rla rééception extception extéérieurrieur
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LES EXPERIENCES EN 2-DLES EXPERIENCES EN 2-D
les rles réésultatssultats

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

Standard deviation = 0.14 m

Point n°13 - 10 sec cycle - 3 points

Mean distance = 1.50 m
Standard deviation = 0.22 m

1 meter radius circle

True location of the point

Repeaters

Point n°12 - 2 sec cycle - 3 points

Mean distance = 0.69 m
Standard deviation = 0.05 m



Groupe Navigation

RRééppééteurteur

ExtExtéérieurrieur

IntIntéérieurrieur

Objectif:Objectif:  v  véérifier qurifier qu’’il est possible de suivre le mouvement dil est possible de suivre le mouvement d!’!’un mobile.un mobile.

Allers et retours +/- rapidesAllers et retours +/- rapides

0 m0 m 5 m5 m 10 m10 m

LES EXPERIENCES EN 1-DLES EXPERIENCES EN 1-D
le principele principe
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LES EXPERIENCES EN 1-DLES EXPERIENCES EN 1-D
les rles réésultatssultats

5 m 10 m
~ 6s

ExpExpéériencerience
Correspondance entre les mesuresCorrespondance entre les mesures
«!«!brutesbrutes!»!» et le d et le dééplacement.placement.
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ll PrPréécision de positionnement absolu en 2-D dans la gamme 1-2 mcision de positionnement absolu en 2-D dans la gamme 1-2 m

ll PrPréécision de dcision de dééplacement relatif en 1-D < 1 m (amplacement relatif en 1-D < 1 m (amééliorations possiblesliorations possibles

par optimisation du traitement du signalpar optimisation du traitement du signal))

ll Premiers rPremiers réésultats encourageantssultats encourageants

ll SystSystèème de positionnement 3-Dme de positionnement 3-D

ll AmAméélioration de la prlioration de la préécision (approche diffcision (approche difféérentielle, capteursrentielle, capteurs

additionnels, fusion de donnadditionnels, fusion de donnéées, es, ……))

CONCLUSION ET TRAVAUX FUTURSCONCLUSION ET TRAVAUX FUTURS
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Discussion and FutureDiscussion and Future works works

PLANCHESPLANCHES
POURPOUR

DISCUSSIONSDISCUSSIONS

UPGRADEUPGRADE
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AnAn indoor indoor GNSS navigation GNSS navigation system should present system should present::

ll  Easy implementation Easy implementation and and easy easy use use
ll  No, or No, or few few, GNSS hardware modifications, GNSS hardware modifications
ll  Preferably only Preferably only software changes software changes
ll  About 1 About 1 meter meter accuracy ( accuracy (x, y, zx, y, z))
ll  Low cost Low cost

UPGRADEUPGRADE
CriteriaCriteria for an for an indoor indoor

navigation satellitenavigation satellite system system
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UPGRADEUPGRADE
TheThe RnS RnS system system::

thethe global architecture global architecture

Repeaters that repeat the signals from all theRepeaters that repeat the signals from all the satellites satellites
SequentialSequential mode mode
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UPGRADEUPGRADE
TheThe RnS RnS system system::

anan interesting feature interesting feature

LocationLocation computed at the receiver computed at the receiver’’ss end end
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riRnSiriRnSiriRnSiumumXXYYZZctctdÈ˘È˘Í˙Í˙Í˙Í˙=Í˙Í˙Í˙Í˙DD+Î˚Î˚
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UPGRADEUPGRADE
TheThe RnS RnS system system::

the sequential runningthe sequential running mode mode

44 measurements lead to measurements lead to a a new new set of set of equations equations
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ll  The  The placeplace

UPGRADEUPGRADE
2-D2-D experimental experimental set- set-upup

ll The indoor The indoor antennaantenna of of the repeater the repeater

ll The The cyclingcycling machine machine

ll The The outdooroutdoor part of part of the repeater the repeater

ll The The globalglobal  systemsystem

ll  The indoor  The indoor receiverreceiver
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UPGRADEUPGRADE
2-D2-D experimental experimental set- set-upup::

thethe place place
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UPGRADEUPGRADE
2-D2-D experimental experimental set- set-upup::

the indoor antennathe indoor antenna of of the repeater the repeater
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UPGRADEUPGRADE
2-D2-D experimental experimental set- set-upup::

the cyclingthe cycling machine machine
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UPGRADEUPGRADE
2-D2-D experimental experimental set- set-upup::

the indoor receiverthe indoor receiver
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The practical implementationThe practical implementation of of the theory is given by the following equations the theory is given by the following equations

UPGRADEUPGRADE
MeasurementsMeasurements & & calculations calculations
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irepeater  andreceiver  mobile ebetween th distance  theis d

irepeater  ofdelay  induced  theis repidel

t at time rate biasclock   theis tt

t at time biasclock  computed  theis tt
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RepeaterRepeater

Outdoor receivingOutdoor receiving
antennaantenna

MobileMobile antenna antenna

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

ll  When the When the mobile mobile antenna moves antenna moves
uu   doppler due to antenna displacement

UPGRADEUPGRADE
1-D relative1-D relative displacement displacement

measurementsmeasurements
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L1d(Ät)d(Äf)=-dtf

Lassen LPLassen LP

Ag132Ag132

UPGRADEUPGRADE
The oscillatorThe oscillator offset offset

Natural oscillator driftNatural oscillator drift versus time for versus time for both receivers both receivers
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Lassen LP versus Ag132Lassen LP versus Ag132 raw measurements raw measurements

Lassen LPLassen LP

Ag132Ag132
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UPGRADEUPGRADE
1-D relative1-D relative displacement experimental results displacement experimental results::

Preliminary remarkPreliminary remark
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ExperimentExperiment n n°°22
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5 m 10 m
~ 6s

5 m 10 m
~ 3s

ExperimentExperiment n n°°11

UPGRADEUPGRADE
1-D relative1-D relative displacement experimental results displacement experimental results::

The raw resultsThe raw results

Measurement resultsMeasurement results for for two displacement schemes two displacement schemes
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UPGRADEUPGRADE
1-D relative1-D relative displacement experimental results displacement experimental results::

The displacement determinationThe displacement determination (2) (2)

CompensationCompensation approach approach
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UPGRADEUPGRADE
Experimental resultsExperimental results::

1-D relative1-D relative displacement displacement
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ExperimentExperiment n n°°22

5 m 10 m
~ 6s

5 m 10 m
~ 3s

ExperimentExperiment n n°°11

Compensation ofCompensation of the natural oscillator drift the natural oscillator drift:: linear regression approach linear regression approach


