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Outline	


•  ETRUSCO/ETRUSCO-2 (INFN and ASI)	


–  Galileo: EU Flagship Program n. 1	


•  GMES: EU Flagship Program n. 2	


•  ETRUSCO-GMES, new CSN5 project:	


–  ETRUSCO-IOV (INFN-ESA): SCF-Test for Galileo IOV	


–  ETRUSCO-IRNSS (INFN-ISRO): SCF-Test for Indian 

Regional Navigation Satellite System (IRNSS)	


–  Unification of GNSS and Earth Observations	


•  Personnel, Requests to LNF Services, Requests to CSN5	
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ETRUSCO-2: ASI-INFN project for GNSS, 2010-13	

[RD-10]	


Optimized 
for Galileo 
and GPS-3	




Global Navigation Satellite System (GNSS): ~100 sats	

Indian IRNSS: 7 regional 
satellites	


Japanese QZSS: 3 
regional satellites	


American GPS:                 
24 global satellites	


Russian GLONASS: 24 
global satellites	


Chinese COMPASS: 30 
global and 5 regional 
satellites	
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European Galileo:	

up to 30 satellites 	




Galileo IOV (In-Orbit validation) 
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The First 4 Galileo IOV satellites	
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1: L-band antenna Transmits the 
navigation signals in the L-band.	

2: Search & rescue antenna	

3: C-band antenna	

4: Two S-band antennas	

5: Infrared Earth sensors	

6: visible light Sun sensors	

7: Laser retroreflector	

8: Space radiators	

9: Passive hydrogen maser clock	

	
 Mass: about 700 kg	


Size with solar wings stowed: 3.02 x 1.58 x 1.59 m	

Size with solar wings deployed: 2.74 x 14.5 x 1.59 m	

Design life: more than 12 years	

Available power: 1420 W (sunlight) / 1355 W (eclipse)	




Public recognition of INFN work for Galileo by 
ESA on web site of Intern. Laser Ranging Service	
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ETRUSCO-IOV: SCF-Test of a retroreflector  array 
for ESA (we published test of 1 with ESA permission) 	
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!

Galileo 	




ETRUSCO-IOV:   WBS	
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                                WORK BREAKDOWN STRUCTURE

ETRUSCO-IOV
SCF-TEST

WP 100
Management

WP 200
SCF measurement 

campaign

WP 300
SCF data analysis

WP 210
eLRA design and 

construction

WP 215
SCF setup and eLRA 
integration with SCF

WP 220
Isothermal FFDP 

measurements

WP 230
Default SCF-Test

WP 240
GCO SCF-Test

WP 320
Analysis & modelling 

of isothermal FFDP 
measurements

WP 330
Analysis of default 

SCF-Test data

WP 340
Analysis of GCO 
SCF-Test data

WP 400
Thermal and optical 

modelling

WP 430
Thermal and optical 
modelling of default 

SCF-Test

WP 440
Thermal and optical 
modelling of GCO 

SCF-Test

WP 450
Thermal and optical 

modelling of full-size 
IOV LRA

WP 500
SCF-Test harmo-

 nization, SCF-Test
plan for FOC



ETRUSCO-
IRNSS:���

 Invitation to 
Tender on SCF-

Test of 
retroreflectors of 
the Indian GNSS 
(IRNSS) by the 

Indian Space 
Research 

Organization 	
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ETRUSCO-
IRNSS:���

SCF-Test of 
retroreflectors of 

the Indian 
GNSS (IRNSS) 
for the Indian 

Space Research 
Organization 	
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GMES: from ESA Bulletin Feb. 2012 
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Monitoring of Environment with Galileo and for example 
Synthetic Aperture Radar (SAR), like ESA’s Sentinel-2 and 

Italy’s CosmoSkyMed	




Goal of ETRUSCO-GMES 
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From ESA Bulletin Feb. 2012	


Unification of Galileo and SAR observations, through 
absolute laser calibration, both in space and on the ground	
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Students: L. Palandra, 
S. Contessa, S. Rinaldi, 
R. Heller (US DoE) 	




Requests	

CSN5, in progress:	


•  EU’s Galileo IOV: co-funding of ESA contract	


•  India’s GNSS: co-funding of ISRO contract	


•  GMES: 50% co-funding of contract	


•  MI/ME	


CIF (mu):	


•  SPCM officina 2, carpent. 1 (2012), officina 2, carpent. 1 (2013)	


•  SEA: autom. 4.5 mu (2012), 5.5 (2013); elett. 0.5 (2012), 0.5 (2013)	


•  Cryo: 0.5 mu (2012), 1 mu (2013)	


•  Laser: 0.5 mu (2012), 1 mu (2013).	
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Two unique OGSE (Optical Ground Support Equipment) facilities in a clean 
room to characterize the SLR/LLR/GNSS and Laser Altimetry space segments	
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SCF_LAB	

Satellite/Lunar/GNSS laser ranging 

Characterization Facility LABoratory	


SCF-G for GNSS (RD-10)	

SCF for SLR/LLR/Laser Altimetry	

(RD-1, RD-2)	




SCF-Test of GNSS Critical half-Orbit (GCO)	

GCO: GNSS orbit whose angular 
momentum is orthogonal to the Sun-Earth 
direction 
Sunrise-Eclipse-Sunset probes critical features 
of the thermal and optical behavior of the 
CCR, including optical breakthroug. 

Galileo orbit: 
•   Altitude = 23222 km 
•   Period ~ 14 hr, shadow ~ 1hr 
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GCO conceptual drawing not to scale	



