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The LAGEOSThe LAGEOS--II satelliteII satellite

60 cm diameter, 405 kg mass, 42660 cm diameter, 405 kg mass, 426 CCRCCR’’ss

Launched in 1992 (STS52) and observed Launched in 1992 (STS52) and observed 
since then by the ILRS since then by the ILRS worldwide worldwide networknetwork

Together with its twin, LAGEOS, it is the Together with its twin, LAGEOS, it is the 
fundamental spacecraft for the fundamental spacecraft for the 
establishment and monitoring of the establishment and monitoring of the 
Terrestrial Reference FrameTerrestrial Reference Frame



The Space Geodesy Center The Space Geodesy Center 
""GiuseppeGiuseppe Colombo"Colombo"

Located in Located in MateraMatera, Italy, Italy
R&D facility mainly devoted to:R&D facility mainly devoted to:
•• Space GeodesySpace Geodesy (SLR/LLR, VLBI, GPS, (SLR/LLR, VLBI, GPS, 

absolute absolute gravimetrygravimetry))
−−observationsobservations
−−data analysis data analysis 

•• Remote SensingRemote Sensing (SAR imaging)(SAR imaging)
−−CosmoCosmo--SkyMedSkyMed UGSUGS
−−ESA missions (ERSESA missions (ERS--1/2 1/2 PAFPAF’’ss,   ,   

ENVISAT PAC)ENVISAT PAC)



Matera Laser Matera Laser RangingRanging ObsObs..

VLBI 20m VLBI 20m dishdish

CSK CSK receivingreceiving antennaantenna

Remote Remote sensingsensing labslabs
Space Space GeodesyGeodesy labslabs

Space Space roboticsrobotics lablab

ASI/CGS ASI/CGS aerialaerial viewview ((fromfrom GoogleEarthGoogleEarth))



Space Space GeodesyGeodesy: SLR/LLR: SLR/LLR

The ILRS network

The MLRO (Matera Laser 
Ranging Observatory) 
at ASI/CGS



Space Space GeodesyGeodesy: SLR/LLR: SLR/LLR

Matera Laser Matera Laser RangingRanging ObservatoryObservatory
(MLRO) (MLRO) operationsoperations in the in the frameworkframework of of 
ILRSILRS
Members of EuroLAS (European Members of EuroLAS (European 
Consortium of SLR stations)Consortium of SLR stations)
In 2004 the CGS/ASI In 2004 the CGS/ASI hashas beenbeen selectedselected
asas the the PrimaryPrimary OfficialOfficial CombinationCombination
Center of the ILRSCenter of the ILRS



Space Space GeodesyGeodesy:VLBI:VLBI

The 20m VLBI dish at 
ASI/CGS

The IVS network



Space Space GeodesyGeodesy: VLBI: VLBI

ASI VLBI station in operation since ASI VLBI station in operation since 
1990 in the IVS network1990 in the IVS network

2020--m wheel and track m wheel and track Cassegrain Cassegrain 
radiotelescoperadiotelescope, , S/X bands, S/X bands, Standard Standard 
MARK V MARK V –– VLBA terminalVLBA terminal

High precision time and frequency High precision time and frequency 
system (Cesium, Hsystem (Cesium, H--Maser)Maser)



Space Space GeodesyGeodesy: : GPSGPS

The International GNSS Service (IGS) Network



ItalianItalian GPS NetworkGPS Network
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AbsoluteAbsolute GravimetryGravimetry
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Space Space GeodesyGeodesy ResearchResearch

PeriodicPeriodic SLR,VLBI e GPS SLR,VLBI e GPS solutionssolutions toto
studystudy::
•• Crustal Crustal deformationsdeformations
•• CelestialCelestial ReferenceReference SystemSystem
•• TerrestrialTerrestrial ReferenceReference SystemSystem
•• EarthEarth rotationrotation
•• GeopotentialGeopotential
•• PrecisionPrecision OrbitographyOrbitography
•• AtmoshericAtmosheric soundingsounding
•• FundamentalFundamental PhysicsPhysics



PolarPolar motionmotion



Crustal Crustal deformationdeformation



GeopotentialGeopotential



LARESLARES

LAser RElativity SatelliteLAser RElativity Satellite

Tungsten main bodyTungsten main body

Test of relativistic frameTest of relativistic frame--draggingdragging

Orbital altitude > 1200kmOrbital altitude > 1200km

Inclination: 50<i<84Inclination: 50<i<84°°



GOCEGOCE
Gravity and Ocean Circulation ExperimentGravity and Ocean Circulation Experiment



ACESACES
Atomic Clock Ensemble in SpaceAtomic Clock Ensemble in Space

Applications:Applications:
•• GeodesyGeodesy

•• GravimetryGravimetry

•• Precise orbit Precise orbit 
determinationdetermination

•• Earth monitoringEarth monitoring

•• VLBIVLBI

•• Global positioningGlobal positioning

•• NavigationNavigation

ACES payload mock-up



SRTSRT
SardiniaSardinia Radio Radio TelescopeTelescope

64 m 64 m dishdish
radiotelescoperadiotelescope

ManilyManily devoteddevoted toto
astronomyastronomy, , itit willwill
bebe compatiblecompatible withwith
astrogeodynamicastrogeodynamic
applicationsapplications
(VLBI)(VLBI)



COSMOCOSMO--SkyMedSkyMed
44--satellite dualsatellite dual--use use 
constellation for high constellation for high 
resolution SAR resolution SAR 
imaging and imaging and 
interferometryinterferometry
First satellite launched First satellite launched 
in June 2007in June 2007
Second satellite to be Second satellite to be 
launched within 2007launched within 2007
Whole constellation to Whole constellation to 
be deployed by 2009be deployed by 2009
UGS located at UGS located at 
ASI/CGS, MateraASI/CGS, Matera



Tidal creek in Africa seen by CSKTidal creek in Africa seen by CSK



Mt. Etna seen by CSKMt. Etna seen by CSK



ASI Station at Malindi, KenyaASI Station at Malindi, Kenya

Remote sensing Remote sensing 
activities under wayactivities under way

Regional Center for Regional Center for 
Earth Observations Earth Observations 
(feasibility study)(feasibility study)

AFREF reference AFREF reference 
stationstation



ConclusionsConclusions

ASI is ready to play a fundamental role in ASI is ready to play a fundamental role in 
GGOS:GGOS:
•• by means of dedicated space missions (e.g. by means of dedicated space missions (e.g. 

LAGEOSLAGEOS--II)II)

•• by means of dedicated facilities (like the by means of dedicated facilities (like the 
fundamental station CGS in Matera)fundamental station CGS in Matera)

•• Thanks to a twoThanks to a two--decade experience in Space decade experience in Space 
Geodesy and Remote Sensing data analysis Geodesy and Remote Sensing data analysis 


