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Objective

The PARIS The PARIS OceanOcean AltimeterAltimeter isis the the payloadpayload ofof the PARIS the PARIS InIn--OrbitOrbit DemonstratorDemonstrator

PARIS PARIS IoDIoD objectiveobjective 

ToTo exploreexplore the the useuse of GNSS of GNSS reflectedreflected signalssignals forfor scientificscientific applicationsapplications::

-- NumberNumber of GNSS of GNSS satellitessatellites willwill bebe aboveabove 150 and 150 and forfor decadesdecades ((importantimportant in in climatologyclimatology))

-- Focus of PARIS Focus of PARIS IoDIoD is is mesoscalemesoscale ocean altimetry (most stringent application foreseen)ocean altimetry (most stringent application foreseen)

-- The demonstration of The demonstration of mesoscalemesoscale ocean altimetry could lead into a followocean altimetry could lead into a follow--on missionon mission
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Mission Summary
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PARIS IoD – Concept

 High gain beams for direct signals (D)
 High gain beams for reflected signals (R)
 Observables obtained by cross-correlation (DxR)
 Implicit use of full GNSS bandwidth (3x40 MHz)
 Precise estimation of ionospheric delay
 Low noise ionospheric correction 
 Precise on-board delay calibration
 Precise on-board amplitude calibration

L1L5 L2

40 MHz 40 MHz 40 MHz
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Interferometric Processing
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Specular Pointing
PARIS PARIS IoDIoD

4 specular 4 specular pointspoints (GPS + GALILEO)(GPS + GALILEO)

OperationalOperational missionmission

20 specular 20 specular pointspoints 
GPS + GALILEO + GLONASS + BEIDOU + INSSGPS + GALILEO + GLONASS + BEIDOU + INSS
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Non-specular Pointing
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-- ExploringExploring new new applicationsapplications: SWH, : SWH, oceanocean surfacesurface currentscurrents, , swellswell (and (and roguerogue) ) waveswaves ……



GNSS-R10 Workshop,  UPC, Barcelona, 21-22 October 2010 7/20

Ionospheric Correction I

-- One of the One of the mainmain goalsgoals of of thisthis demonstratordemonstrator isis toto show show thatthat the the largelarge ionosphericionospheric delaydelay at at 
LL--bandband can can bebe correctedcorrected accuratelyaccurately fromfrom orbitorbit toto keepkeep the the requiredrequired altimetricaltimetric performanceperformance
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Ionospheric Correction II
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PARIS Ocean Altimeter – Antenna

height < 11 cmspace for the electronics

Uplooking antenna

Downlooking antenna

0.9 m

-- DoubleDouble phasedphased--arrayarray withwith 19 19 elementselements on on eacheach sideside

-- Dual frequency: GPS L1 and L5 (Galileo E1 and E5)Dual frequency: GPS L1 and L5 (Galileo E1 and E5)
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Antenna Element Pairing Up Concept

Down-looking Antenna Elements

Up-looking Antenna Elements

10 mm Honeycomb panel

10 mm Honeycomb panel

Calibration Switch and LNA

Pressure connector

Pressure connector

Electrical 
Harness Aluminium 

Beam

< 11 cm
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PARIS Ocean Altimeter – Beamformers
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PARIS Ocean Altimeter – Block Diagram

GNSS 
receiver

Ground Station 
(S-band uplink)
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Delay and Amplitude Calibration

LNA 1

LNA 2

1:2 switch

1:2 switch

1:3 switch

1:3 switch

loads

UP

DOWN

-- Accurate Accurate delaydelay and and amplitudeamplitude calibrationcalibration are are essentialessential forfor the the scientificscientific exploitationexploitation 
ofof the GNSS the GNSS signalssignals

-- Delay calibration is proposed by the swapping technique, for exDelay calibration is proposed by the swapping technique, for exampleample

-- Amplitude calibration is based on radiometer techniques, using Amplitude calibration is based on radiometer techniques, using the cold sky and a the cold sky and a 
matched loadmatched load

-- The calibration box inThe calibration box in--between the paired upbetween the paired up--down elements performs the required down elements performs the required 
switching of the inputsswitching of the inputs
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Preliminary Mass Budget

TET Capability   
47 kg
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Preliminary Power Budget

Payload Average Power Consumption  <   100 W
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Preliminary Mass and Power Budgets Summary

PARIS PARIS IoDIoD preliminarypreliminary mass and power mass and power budgetsbudgets

are are compatiblecompatible

withwith the TET the TET platformplatform
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Payload Accommodation – Stowed Configuration

Antenna hold-down and 
release mechanism
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Payload Accommodation on TET Platform

Payload 
Electronics

PARIS              
Double-phased Array

Deployment mechanisms and 
signal harness

TET    
Platform
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PARIS IoD Launch Scenario

Main 
passenger

PARIS  
IoD
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PARIS IoD Overall Planning

2009 2011 20132010 2012 2014 2015

Budget Consolidation

Proof of Concept

Critical Breadboarding

Phase A

Phase B Phase C/D

Launch Campaign late 2016

Launch in early 2017

APPROVED RUNNING ACTIVITIES

ACTIVITIES PENDING OF FUNDING

2016

Simulator and Ground Campaigns

Pot money

TRP

GSTP

GSP

GALILEO Evolution

TBD

Aircraft TestGNSS-R10
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