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A3l Earth Obsers - at glance:

...ensure the understanding, monitoring and . protection of our planet Our S mgjor ebietlivesid Barth Obger_vahon_ 3

~ «New instruments and constellations (X/L/P Bands)

+Developments for large reflectors/deployable
antennas

*SAR Technology Roadmap

guaranteeing the maximum benefit for science, applications, society--and :
: _ ’ ‘ |.Sustain the Future of

Synthetic Aperture Radar

economic growth of ltaly...

eHyperspectral Next Generation
eMiniaturized Hyperspectral Mission (PLATiNO)

ASI| implements this vision through its Earth observation programs developed in I’raly, in Europe (ESA EU,

EUMETSAT) and within the widest international framework. Secure the leadership in

‘ Hyper. tral R
ASI plays an architect role in the definition, development, procurement, exploVro’rlon ond evolution of 'rhe yperspectral payload P R Mo e 0 HemaluE:
space assets through its Ndtional industry and science qnd application communl'ry, con'rrlbu'rmg actively . | A "
to the major- European infrastructures. ANy : : A Sfrengfhen developments «TIR Mission based on minisatellite (PLT-2)
IR * 3 : A ] *ASI-NASA TIR mission
in Thermal Infrared ) TIR hyperspectral / TIR Technology Roadmap;

Europe

o o el S

ASI Earth Observation

q MIDSTREAM
EO Industrial Policy O ar e e P e UPSTREAM G/S Infrastructure & Data
requirements engineering In-orbitinfrastructure Distribution

;. fe'autornomy -m HR *HR Mission based on minisatellite (Feasibility study)
'systems «Optical Technology Roadmap

eLidar mission (Feasibility study)
eLidar Technology Roadmap

+Radiometers, Quantum Gravimetry, etc

eTechnology roadmap

DEFENSE SCIENCE INSTITUTIONAL OPEN I

EHEEE =i ==
- B (| [ |

Industry Users

«Scientific and application projects 1) to understand
earth system and interaction between process and 2)
to deliver information to enhance quality of life and
strengthen our economy

«Demonstrators
«Application Services Start-Up
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. Hyperspectral HEPD 2 i_L ) :.'ESBOZ,_:(§ ““ X band SAR

Launch 2019 - ) “ Lounch 2007 - 2010 ** !
planned lifetime: 5 years -
g planned lifetime: 7 years

Lifetime: 5 years
si
Cosmo Second Genemhon
T X bund SAR
- Launch 2019 (CSG 1)

Lifefime: 7 years

SASI) pLATINO-1
—=" X-band SAR

Hyperspectral g Y . in .
Launch planned 2025 \) ‘ > sl o g AN : A :
asi ER L N o] :: R - L ¢d 2022

SHALOM
Hyperspe

Launch plenned 20!
Lifetime: 5 yeors =

PRISMA SG

, Lifetime: § years >
S i e
PLATINO-4">
Hyperspectral :
* Lounch planned 2024 . ~ GEOSAR
lifetime: 3years -
N -~ SAR -
@ . Launch planned 2027 -
RS - ltalian Russian Mission : E - . .
< . .>_. ¢ 4 > i g - A : =
PLATINO-2 4 @ cA w .’ﬁ
- TR P mmx ROSCOSMOS & 'I .
Launch pk:oned 2023 * ’ 3
Ilifenme 3yecus i
@ SAQCO E component)
. e L band SAR T : ;
< PE " Launch 2018, SAOCOM 1A SN A o 3
'I’IR‘ - 3 Launch 2020, SAOCOM 18 < _‘&1" e
bl 2 20,26- k. g Lifetime: 5 yeorsﬂ X :.?’t\
lifetime: 579015 : G Y a -
OPERATIONAL @ M EAGLE " ; e
.. IN DEVELOMENT _ R £ g Mulhs Frequency”
- PLANNED o S e " “Launch plorined 2024 |. band SAR : . o
c % S PLATID (SAOCOM FO & ROSE-L Compumon Con. fellahon) : P
. - High Resolution ‘
< ~Launch planned 2024. :

- - = * lifetime: 3yé’<:5s T >

" g o tre v =t At ¢ >
. o B4 - ..

~ ASI.- Earth Observation Diviﬁsion ~ Do not reproduce and distribute without permissien .



Asi

Agenzia Spaziale Italiana

THE MICROWAVES:

Focus on:

® COSMO-SkyMed: First, Second and Next
Generations

® SAOCOM, L-Band

®  GEOSAR, a GEOSYNCRONOUS SAR
MISSION

©  PLATINO-T: MONO/BI STATIC X-BAND
SAR MISSION

® P-Band, SAR and Sounder




- The First and the Second Generation ASI

COSMO-SkyMed Second Generation (CSG) will: R

- Ensure operational continuity to the currently operating constellation

- Achieve a step ahead in terms of functionality, performances and system services for the Earth Observation users

The 4 CSG Satellites will have an operational lifetime of at least 7 years.

COSMO-SkyMed: overall infrastructure
_ 9 Dec.2007 CSK-2 CSK: first generation of COSMO-SkyMed
_ 25 Oct. 2000 - CSG: COSMO-SkyMed di Seconda Generazione

COSMO-SkyMed is the ltalian end-to-end System for Earth Observation, funded by:

B
- %
. gA CS 3 (FM3)

_ e ——

CSG-4 (FM4)*

\

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
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[5G Image Products improvement w.r.t. GSK

) Very High Resolution Ultra-High Resolution (UHR)
o0 VHR (sub-metric) Governmental Use

g Governmental Use

e 7
o Spot-2

Q VHR and Dual Pol. (**)
[ Resolution: 1 m <

3 Single Polaization

(o] Size 10 km x 10 km Sp-2B res.<0.63x0.63m

= e Swath = 10x 10Km

© Civilian and Defence use Sp-2C res.< 0.80x0.80m

2 2 Swath 2 5x 10Km

~ Civilian and Defence Use
Resolution: 3 m Resolution : 3m x 3m
Single Polarization Swath Size Dual Pol 40 km
Swath Size 40 km Swath Size QUADPOL 15 km

g’n Civilian and Defence use Civilian and Defence use
© ]

g -

t -

o) Resolution: 30 m Resolution : 4 x20 m
[ Single Polarization Double Polarization
Q Swath Size: 100 km Swath Size : 100 km
©

v or or

3 Resolution : 100 m Resolution : 6 x40 m

Double Polarization
Swath Size: 200 Km

Civilian and Defence use

Single Polarization
Swath Size: 200 Km

Civilian and Defence use
U

- -
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SCANSAR

(**) in azimut and range



PLATIND- -

Mission Phases are:

Agenzia Spaziale ltaliana

®  Commissioning (LEOP and Commissioning) 3 months;

®  Phase-1 (@619 km, formation flying with CSK/CSG) 1 year;
®  Re-orbit phase (orbit transfer with HET) 6 months;
®  Phase-2 (@410 km, monostatic acquisition) 1.5 years;
®  De-orbiting phase 6 months.
During Phase-1 PLT-1 will mainly work as a receiver
. vi p . acquiring from Earth the signal generated by
Selectable Formation-Flying configurations: CSK/CSG
® Leader-Follower
® Pendulum - M Bistatic performances (Phase-1)
®  Cartwheel =
® Helixmonths
W
&
PLT-% shall be S|zef:| to - Altitude
provide the capacity to
. . Swath
acquire, downlink and -
L . Resolution
archive images totaling . — - e -
20000 kmz2 daily. arge' xperimental Resolution m
Imaging Mode Stripmap
Continuous stripmap Up to 800km

AS| — Earth Observation Division - o not reproduce and distribute without permission



GEOSAR -

Geosynchronous space-borne SAR system in cooperation with ROSCOSMOS feensiaspaziae alana

The mission will generate SAR products up to L1D level and perform interferometric co-registration of acquisitions with
interferograms and coherence maps.

PRODUCTS:

® Quicklook of the full image (for catalogue /data structure)
Tropospheric delay maps
Speckle filtered
Mosaicked images

Coregistered images

© ®©®® ® ®

Interferograms / Coherence maps

AS| — Earth Observation Division - o not reproduce and distribute without permission



SADCOM - Asi
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2 Argentinian SAOCOM satellites (1A and 1B) with an L-Band SAR sensor onboard.

Same orbit of COSMO-SkyMed satellites.

ASI has full utilization rights on its Area of Exclusivity AoE (approximately all the Europe territory).

Users:
v Scientific, institutional and commercial
4 Italian and International
4 only for non-commercial purposes

Access to data on ASI AoE:
1. Registration following the instruction at:

2. Access through the ASI SAOCOM Portal

Lon.‘Range: 10°W-50°E
‘j I*V
¥,
®



https://www.asi.it/en/earth-science/saocom/
https://www.asi.it/en/earth-science/saocom/
https://www.asi.it/en/earth-science/saocom/
http://saocom.asi.it:8081/

P-Band -

Aerial radar multi-operating /multi-frequency modality in the UHF and VHF bands: the
radar system operates at different carrier frequencies as Sounder and Synthetic
Aperture Radar (SAR):

* Sounder operates at 165 MHz,

* SAR operates at
- 450 MHz (SAR-Low mode)
- 860 MHz (SAR-High mode).

Several Helicopter-Borne Campaign: 2 in Southern ltaly and liinMorc

Low Frequency RADAR Mission

Obijective: e 2
To Explore, at national level, the feasibility of a SAR mission in P (below 1 Ghz) and L bands. &

i

The initiative capitalizes:
* the SAOCOM experience;
* the know-how matured in the P-Band experimental activities.

AS| — Earth Observation Division - o not reproduce and distribute without permission
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E/EMISSIVE BANDS:

. Hypers al imagery in

and shortwave mfrqred £ o

(. >

' Multi / hy perspec’rrql |mager¥,
thermalliR

~ O

-

ASI=
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Fully funded by the Italian Space Agency (ASI): in-orbit Earth Observomon sys’rem 'rhcn’r S|mul’rc|neous
combines data of a hyperspec’rral sensor and pdnchromoflc camera from ’rhe same scene. :

® 240 total bands in VNIR (#66 400—1 01 O nm) & SWIR (#174 920—2505 nm) at a spcmql resolu'rlon of 30 m-on
a swath of 30 km

® Mean spectral resolution of 10 nm.in spectral range of 400 2500.nme" - geiint -_.t-_ ':. oy
® Pan (Panchromatic) imagery is prov-lded at a SP-O”'C'I,'reso_IU’rlon of 5 ek . ¥

O]

-.

»PRlSMA as-built and CHI‘ME SNR reéuiremem comparison

Ui _
B EETE N

400 600 800 1000 <1200 1400 1600 1800 2000 2200 2400
~ Wavelength (nm)

——PRISMA as built VNIR
<—PRISMA as built SWIR
CHIMEreq -

——MRD PRISMA

ASI| — Earth Observation DiViSiOI’]-- Do not reproduce and distribute without permission R



PRISHA

PRISMA Second Generation is 'rhe fu'rure Hyperspec’rral I'rallan MlSSlon, fo. be Iaunched in 2025

‘. Agenzia Spaziale Italiana

®  Entirely Funded- by the Italian Space Agency .
® Hyperspec'rrql data con’rmun‘y currenfly available by ’rhe PRISMA sys’rem

SPECS: W e e e
® SWATH and SNR on- demdnd ’rechnlques of SWATH enlqrgemen'r qnd SNR':".
enhdncemen'r on a single pass using 'rhe plc’rform qglll'ry =

® Ach|5|’r|on modes: STRIPMAP and SPOTLIGHT

. "STRIPMAP image: VNIR/SWIR GSD < 30 and PAN GSD <5 m, swath >30 km
- _and indefinite length-with. « Daily STRIPMAP Imagmg Capqcn‘y (achIre, downllnk ;
and -archive) more than 2.000. OOO km?2. '

Il. ~ SPOTLIGHT image (on- demand) VNIR/SWIR GSD <1O m. qnd PAN GSD <2,5m,
' swath =30 km and length up to. 210 km with' a Daily SPOTLIGHT Imaglng quqcrry
(achIre,downhnk and c:rchlve) more 'rhom 200. OOO km2. :

® Low revisit time (72 h with a maximum _off-nqdir qngle of £ 30" 3

ASI| — Earth Observation DiViSiOI’]-- Do not reproduce and distribute without permission R



Joint program between ASI qnd ISA based on the ' Implemen’rq’rlon Arromgement On Cooperq’rlon in a Joint i ek
Definition Phase of a Spaceborne Hyperspectral Appllcq’rlve Land And Océan Mission - Shalom L

ltaly is respon5|b|e of ’rhe overall hyperspec’rrql instrument dnd is the Ground Segmen'r b
Authority. : : TAL e . e A ' e Th B e v o
Israel is responsible for the satellite plq'rform 'rhe Telescope and 'rhe panchromomc cqmera :

and is the Space Segmenf Authority. :

The mission will acquire:

® Hyperspectral measurements of 'rhe Earth radlq’rlon reflection omd
~ -absorption in the VIS- NIR- SWIR spectral range (400- 2500nm)

. ® Panchromatic . images of the Earth  (simultaneous wn‘h' the-
“hyperspectral measurements) : ' : :

Parameter Specification
Orbit : SSO 640 km
Repeat Cycle e -4 days
D‘dily Imaging . Up to 200.000 km"2
. Swath Width > 10 km

HYPP/LGSD . £10m
PAN P/L GSD "< 5m

Op Lifetime : - 5 years

ASI| — Earth Observation DiViSiOI’].- Do not reproduce and distribute without permission R
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PLATND-3

band
Altitude [km] -

Orbital duty cycle [s]

Swath [kni]

FOV [deg]
Aperture [mm]

G§D [m] :
Spectral Range (nfh).
VIS SNR |
MTF

. # spectral bands

ASI| — Earth Observation Division - bo not reproduce and distribute without permission o

Planned Launch date 2024
e
400

1806300

~"‘.,'_. 4

157
420
05 %05
- 470-840
100-120:1 -

0.2-0.3 (over RGB bands)

4 (RGB-NIR)

CPUTNGG s

band

" Altitude [km]

Orbital duty cycle,[s]; . :
Swath [km]

FOV [deg]
Aperture[mm]. .
GSD [m]

- Spectral Range (nm)

Spectral Resolution (nm) -

VNIRSNR'
~ SWIRSNR = .

MTF

# spectral bands

Planned Launch date 2025

VNIR - SWIR
' 619
65
30
2.77
5210
R T
'VNIR: 400 — 1010 / SWIR: 920 —
; 2505
e
>200i1-"
. >100:1 ‘
- VNIR/SWIR along track > 0.18 /
VNIR/SWIR across track > 0.34./
PAN along track > 0.10 /PAN across
track >0.20°
>230(VNIR-SWIR)



PLATIND - 2
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® Spec’rral ange 8-12 micron
® Spectral Channels : 8.6, 9.1, 10 3 11 5 micron ',
® Channel bandW|d’rh 1 micron S

< ‘ B | ® : Orbl’rdl porame’rers- .
@ Spq’riiol resolu’ric;n: 40m - @ $SO Frozen ‘
® Accurqcy <']_'5 - K'. @ _' Local time of dscendmg node @ 10: 3
. vl e @ Altitude = 393 km / '
® Strip = up to170 km & nelbration = 96 i By
® | Douly coverage 170. OOO km2 . o Répedr‘ T g 5.2 L

Secondary P/L:

v@,

®  VNIR camera .' :
® Early Warning system

ASI| — Earth Observation DiViSiOI’]v- Do not reproduce and distribute without permission o



ASI-NASA/ZJPL: .
ASI-JPL FreeFlyer mission is a TIR-VNIR Mission aimed af acquiring
images of "r'he Earth 24/7 e * :

TIR instrument: 8-band radiometer

TIR Perfofmance u

" Thermal IR Bands-

mid-IR bands
short-wave IR
: -NETb :

‘GSD
: Swath width

Coverage

Data quantization

Data Production

Data compression

Data Latentcy

SPECS

8.28 um / 8.63 pm / 9.07 um
/1133 pm/12.05 pm .

3.98 um/4.80um .

1.60 pum
- 0.2°K @ 300 °K
T G0
935 km
Global
16 bit

248.8 Mbps peak (108.17

Mbps compressed)
>2:1
<24h

Note .

'VNIR Performance

Visible Bands center

Visible Bands &

- bandwidth -

Daytime and Coastal -
Land (42%)

1+ 2.3:1 used

ASI| — Earth Observation DiViSiOI’]v- Do not reproduce and distribute without permission o

 NIRBands center

_ NIR Bands

bandwidth
SNR-

GSD

.S'wat.h width
Coyerage

Data quantization

Data Production

' Data compression

655 nm
80 nm-
- 835 nm o

80 nm‘

100
<35m

- 935km
Global
12 bit

133.8 Mbps peak (44.6

Mbps compressed)
' 3:1

Asi)

Aoenzia Spaziale Italiana

VNIR camera: a two-channel instrument to calculate NDVI values

‘Note

For both 'bands .

Daytime only
/Coastal Land (42%) _

2.3:1 used



ASI E0 future MSSIOA e e o @ :
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O]

EO cons’rel_lq;riOnWi’rh high temporal resolution.
Mono and Bi-Static SAR X/L/P band, including
COSMO-SkyMed Next Genercn‘lons qull-sa’r-"

and Geosyncronous;
'Hyperspectrql (VNIR/SWIR/TIR), |
LIDAR '
Op’rical HR

New instruments: Radlome’rers, Quantum
Grqwme’rry, Radar sounder etc

O,

® i@, ®© ®

ASI| — Earth Observation Division - bo not reproduce and distribute without permission R



Agenzia Spaziale Itc:liqnq
S THANK YOU FOR YOUR ATTENTION




