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List of past/flying/p! d spaceborne SAR missi

Status: July 2021 Today
y 2010|2011(2012{2013]2014]2015(2016|2017| 2018 2019| 2020| 2821 | 2022 | 2023| 2024| 2025 | 2026 | 2027| 2028| 2029 2030| 2031 | 2032|2033 35
E ENVISAT
C/ESA Sentinel-1 A-D
ESA BIOMASS (Earth Explorer)
EC/ESA ROSE-L
ESA Harmony (Earth Explorer)
EC/ESA Sentinel-1 NG
NASA/ISRO NISAR
NASA Decadal Survey mission
DLR TerraSAR-X/TanDEM-X
DLR HRWS (High Resolution Wide Swath SAR)
DLR Tandem-L
ASI COSMO-SkyMed (CSK)
ASI COSMO-SkyMed 2G (CSG)
CONAE SOACOM 1la+b
CONAE SAOCOM 2
CSA Radarsat-2
CSA RCM
CSA SARNext
CSA TSMM (Terrestrial Snow Mass Mission)
CSA EOSC
JAXA ALOS-2
JAXA ALOS-4
JAXA ALOS-6 |
coTl PAZ
ISRO RISAT-1/1A
ISRO RISAT-2/2A
NSA GAOFEN-3
KAQL KOMPSAT 5/6 /.
C ial SAR missi \
NovaSAR
ICEYE
Capella
SAR X/L (UrthCast) OptiSAR
SpaceNorway MicroSAR
XpressSAR
iaps QPS-SAR
Synspective StriX

Past or flying SAR missions
Missions approved (and being built)

Missions planned (but not funded)

[ INTERNATIONAL COORDINATION OF FUTURE SPACEBORNE SAR MISSIONS - AN OVERVIEW |
Z#& . Maurice Borgeaud, European Space Agency (ESA), Italy; Charles Elachi, California Institute of Technology, United States 3
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ALOS-4/PALSAR-3

ALOS-2/PALSAR-2D#&#k<y>3> TDBFAEE A (C
SRLIBEVAIEIRIC L RBAE RN - Ay TERIZ R
IR, BAINE200kmZRITIBIET, TBNILBEDEA
SAEZ3NAIC1ENS B[ (C1EIEANEICH L.

&Iz, ALOS-2/PALSAR-2LE—BIEIC K DT — kit
(EZE=STN

=IEEEE AR E BNERIRE (AIS) THHSPAISE3%Z
FEEL.  SAREDTFEVAICL 5B F ER 1R 2 KR,

1.SAR$ il b2 R

2022 EADFT5 LIFFIE

| Frequency ~ [ERELT
84MHz (max)
870 [deg]

SAR observation Spotlight / Stripmap /ScanSAR
mode

tentative

Spatial resolution 3m x 1m (Spotlight)

3m x 3m, 6m x 6m, 10m x 10m
(Stripmap)

25m x 25m (ScanSAR)

Observation swath 35km x 35km (Spotlight)
100km — 200km (Stripmap)
700km (Scan SAR)

IEY < 2048

CELGE NG HSAENGG M Right  looking /  Left  looking
(switchable)

Single / Dual / Quad
PYTETEI Active Phased Array Antenna
3.7m x 10m

7,888W

Current Status of Developing ALOS-4 with Key Missions: Palsar-3 and SPAISE3,
Mina Konaka;Takeshi Motohka;Kazuhide Yamamoto;Yukihiro Kankaku;Yoshihisa Arikawa;Shinichi Suzuki, IGARSS 2021.

Solar array paddle ;x

SPAISE3
antenna

PALSAR-3 antenna

Ka-band DT
antenna

Elgiglgigigige

cEaSpSgRglgs e Ny
B bfl—.-‘!!g!.i'lli‘l.

Eglgh

Azimuth
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ROSE-L

1.SARFAtTRL R

SentinelDILEIYS 3> ERBL-band SAREIE T24%
(CLBAATL—23 % FE, $iEZSentinel-1A/B
(C-band) EE—8EEL. T17)VN REGRICL DY

1 I 2B OF %R,

ALOS-4LREIZEDERAIEREZBU. DBFE(CLDLE
BUAZSRIRL., EICR-AVTERINBENET S,

TABLEI DUAL- & QUAD-POLARISATION MODE KEY PARAMETERS

Parameter Value

Ground resolution cell size (dual-pol) < 50 m?

Ground resolution cell size (quad-pol) < 100 m2

NESZ <-28dB

DTAR <-23dB

Swath width > 260 km

Incidence angle access (dual-pol) 25— 46 deg

Incidence angle access (qual-pol) 1 swath within 2546 deg
Radiometrie stability (3-sigma) <05dB

Absolute readiometric accuracy (3-sigma) | <1.5dB

ROSE-L: COPERNICUS L-BAND SAR MISSION. ,

2 satellites: L-band SAR (85 MHz available bandwidth)
Option for 3" satellite
Spatial resolution better 50 m? (e.g. 5 x 10m)

Min. revisit time (2 satellites): < 6 days, < 3 days (Europe), < 1 day
(Arctic & costal areas of Antarctic)

Swath Width > 260 km compatible with S-1 IWS mode

Same orbit and acquisition geometry as S1 (two frequency
system of systems)

Polarisation: Single (Wave Mode), Dual- and Quad-pol

Supports of repeat-pass and option for single-pass interferometry
NESZ < -28 dB & DTAR < -23 dB

High radiometric accuracy

Right-looking (coverage of Arctic prioritised)

Mission duration: 7 years (nominal)

Swath width: 260 km

+ Azimuth resolution: 50m2 e.g. 5 x

10m

+NESZ < -28 dB

+ Total ambiguities < -25 dB

+ Dual-pol (baseline) + quad-pol
mode at lower resolution (100m2)
+ L-band

+ VEGA-C launcher

+ High Duty Cycle

= Satisfying the Copernicus Users

Swath [km]

|Dlgltal beamforming systems ,"(

“conventional SAR”

5 10

20

Azimuth resolution [m]

Malcolm Davidson, Robert Furnell, European Space Agency (ESA), Netherlands, IGARSS 2021.
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1.SARFZfTRL > R

NISAR

L-band(NASA)/S-band(ISRO)DF17)L/\> RSAR
BET. R-2AvITEHNEBHIDD. left-look[E
}:E_C %li%)bE’JZ‘LEE/ |J7@_:§§ﬁﬁ_!3_50

[LIEDR (240kmETHINE) Z2EIRTBIz8IC,
SweepSARARZRAL TS,
SARY T3 2T AlEL/S-bandEBICRFEN TS
2022/10-2023/01F¥T5 LIFFFE

TUTHED,

=v4§—.-n meu,v WeAre
Here

System I&T Underway @

Deployed Radar Antenna Reflector
GPS Antenna (~12m diameter)

Il srO
I nNasA

Deployed Radar \\
Antenna Boom
(~9m length)
L-band SAR

\ Electronics,

Deployed Solar Array

Feed RF Aperture
< (L-and S-band)

S-band SAR
Electronics

Radar Instrument
Spacecraft Bus (I13K) Structure

Mass(kg)  Power (W)

i 920 1312
ing Payload 134 640

L-SAR 283 1515

SSAR 314 2157

Common Structure 466

Reflector and Boom 292

Propellant 269

Total 2678 6224

SIT-1 Engirpering Payload Buidup (JPL) SIT-2/3 (JPL) SIT-4 (URSC)
Radar I8T peine 2120 - F6b 20zt Radar Payload I&T Observatory I&T
April 2019-Dec 2020 - Dec 2020-Feb 2022 Mar-Oct 2022

SIR Scope

Surrogate S/C with
Engineering Payload "
B Elements Integrated Radar Payload (with

BDH, GPS & SSR

Satellite
Integration & Test
Establishment
(ISITE)

Satellite Bangalore
Mainframe I&T
Mar 21-Feb 22

Baseband Data
Hand/eg[sﬂlﬂ
IRSC)

S-SAR I&T (SAC)

Clamshell Deliveryto

SAC (June 2019) ISITE, Bangalore

SCIENCE STATUS OF THE NASA-ISRO SAR MISSION. ,

Paul Rosen, NASA Jet Propulsion Laboratory, California Institute of Technology, United States; Raj Kumar, Indian Space Research Organisation, IndlgmlGA Séle%tglzgdrporation

Launch Operations
(SHAR) & Launch
Oct 2022/Jan 2023

NASA Provides ISRO Provides
+ L-band SAR + S-band SAR
+ Shared P/L structure & + S-SAR baseband data

12m reflector and boom handling (BDH)

. Englneenng payload
GPS, Power & Pyro
Payload Data System
with 12 Tb recorder
NEN-compatible high
rate Ka-band system

+ Spacecraft Bus (I3K)
+ ISRO-compatible high
rate Ka-band system

+ Observatory I&T
+ GSLV Launch Vehicle

Spacecraft operations
(command uplink, telemetry
and tracking)

L-SAR data downlink to NEN ' S-SAR, select L-SAR data
Ka-band stations downlink to ISRO stations

Integrated radar observation
planning and operations

L-band science data S-band science data
processing and distribution  processing and distribution

NASA Science Team ISRO Science Team

yncmnous
Launch Vehicle
(GSLV) Mark Il

Satish Dhawan
Space Centre

Sriharikota

tSubishr

6



S MEH ) AR LYK

Changes for the Better

HRWS

TerraSAR-X/Tandem-XD#&Hr#e U THFE, INSAR
(CEBDEMARKDIEDICNIVFAIT4YISAR
(MirrorSAR) %#£F3. MirrorSARTI(., XZ{EE 2
(XM AF2) DMICRIEFRBEN3HE. AUVIRE],
BTHRITIS,
TerraSAR-XN'5#k#EL. X-band. &=1200MHzH
138 (0.25cm7fFee) ZEIRT 3, e, SHERBEVE
E-F2BLTLS,
MirrorSART(Z. MirrorSAR-LinkIC&2E2 MBS
L2EHAZEIR I AL T RIEFABESRFEIEEEID
HEBU. T ixEE 2 HERR. BURUES IR T
BE(OXESN. MM FHECTH LA B,

Multistatic operation

p——3

* Main Satellite on TerraSAR-X reference orbit
* Companions flying in helix formation
* Across-track baselines with radius R, < 1650 m

1 Staring Spotlight 25cm 10 x 10 km? A
\ r.’\ — ,,/’
2 sliding Spotlight 25 x 25 km? Wil 4
]‘J\n\f\f‘/\ L u\'\ MirrorSAR link
3 Sliding Spotlight 15 x 15 km? —af | I«li v
||ln Il
4 Stripmap 1m (az) Swath 50km Wi+ k
5 Stripmap 3m (az) Swath 80km i
AL
6 Stripmap 2m Swath 30km e
7 Spotlight Theatre 25cm 7.5 x 7.5 km2
8area within 100km? Z i
Tx-only W, o
satellite K 4 > Rx-only
8 ScanSAR 2m(rg) x 16m(az) up to 500+ km Q B -
g 1 2
9 Ship detection >5m or > 15m 200km or 100km QT e A e et e e

GERMAN X-BAND SPACEBORNE SAR HERITAGE AND THE FUTURE HRWS MISSION. ,
Michael Bartusch, Adriana Elizabeth Nuncio Quiroz, Samuel Stettner, Alberto Moreira, Manfred Zink, German Aerospace Center (DLR), Germany, IGARSS, 2021
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Synspective S Synspective

2018 (CERIL, /NEISARBIZICL DY —ERDIR M=
Bi8UL. 2020F 12 (CRAIDEEZFT5 LT,
2022FFTIC 4 #8245 £IT, BRFERYC(F304ETI>R
TL—2a B I B a5

https://synspective.com/jp/satellite/

SARE—R Sliding Spotlight /Stripmap

JEIRER X

#h_E o3 fEEE 1m / 3m

BLRING 10km/30km

iR \AY;

NESZ -16dB / -20dB

S/A >15dB

PITHIE 4.9m x 0.7m S L

wWEHEE 100kg## _ _

Sliding SpotlightE—RCL3PIHZEE(214F48)
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QPSHAZTFR

2005%F(TE%IZ, TUMNARZFEZHNTILIN OH/INEZED
KeitiztggeL . )\ ESARBZEMBHEEHLSFORFEZ
172, /NBISARBRIZET(E2019F 12 HICHISHE. 2021
F1R(25HW 45 LFRB A (CHIERES. 2025
FrBEIRC36DIV AT —23> %51,

https://i-gps.net

SAR:E—F High resolution/Stripmap https://prtimes.p/main/html/rd/p/OOOOOOO11.0000497

JEIRER X5

i F3fEEE  1m  (High resolution mode)
1.8m(Stripmap mode)

77T heJiLoro s+

B= 10kgitk (7>77)

k& 3.6mo

I-) HROEFEDH A THHI107T St

BUAIL T —521RAT S Stripmap modelCHEIFEEHDEE (21428)
https://i-gps.net/news/476
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ICEYE I c' E Y E ICEYE-X1

20145 (35T, /NUSAREEZFAFE - ERZITL. 1880 BEI2XTL
SAKEEZBHEI . 2018F12HICICEYE-X20DFT5 _LFITKRIN,
21F8HIRT . 148DSARFIZEZHE LICTGER.

20204 7 B(C. SARBEERAIT —SZAFTERFICEETIRH IS L2
FR.

1.SARFAtTRL R

_ ICEYE constellation(2021)

SARE—R SPOT / Stripmap / (Scan :FFH) https://di_rectory.eoportal.org/web/eoportal/satelIite-missions/i/iceye-
AR e constellation
# 3 fEEE 1m/3m / (15m) SPO
ERINE 5km/30km / (100km) T
K A%
NESZ -15dB / -20dB / -22dB
S/A 15dB(Az) 20db(Rg)
POTIE 3.2m x 0.4m
EEEs 85kg
#URlduty BRA37D/#IE. Ei27) /#E)
R 140N FEMEZFHEZIZO
10 10

© Mitsubishi Electric Corporation



! MITSUBISHI
ELECTRIC

Changes for the Better

1.SAR#ZATRL > R

Capella
2016%F(CF%7, 20185 12 A (C(CEERHE(Denali)DFT5 _EIFICRR N,

2020F(CKEWIDEZESAREIZ Capella-203 15 _EIFRkIN. 0%

2020FETICI8EDITS LIFZ5E T M 12840FT5 LIz B1EL.

Revisit time 188z B15L CH%E - Rz,

SARE—R Spot/Site(SLDspot)/Strip
JEIR#% X
#h_F o3 fERE ~0.5m/~0.8m/~1.2m
RIS 5km / 5km x 10km/ 5km x 20km
Rz HH
NESZ A<BH
S/A 7RBH
7oTF Ay 1 BIRE 7> TF
7T 8m? /IE#Z3.5m
BmESS 100kgAF
#flduty 1093 /AE
EGTEUAIRER] ¢ 950052
Kenedy Space Center ¥]J5_E(F& (LC39A)
11
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[SARE> Y ZEETT D] &7
SV 3DRE

OA—YMSDERZMNOD, BEZRTALAEUVTCRRINREZY I I VERERELET,
Bl : HEKERAIE > Y. BRERAInIEE. FRInLIN EOEPRIRR, KEBROFIA, EFEFE

QFEDIRET (FEF. B2 S FOMEER D T EM T 2RES AT LAMREANSEHET B ENZU, )

SwIa EREZITITC, BEOERME - MEBEOMERETEEmUET,

Bl . BEYAX (KRE//NEE) | NS RSARFE., EARE (wEHE. O>A5FL—>3>) .
EURIMERE (DfEREEXXmM. BURIIEXXXKkmM) . T —ABEESRFEIXXO LT,
15 EIFESEAYE R E AR XXE, HRHEREARME

QFIZ - SARTUHIF

HEDHEFRRZRT T, MENRQEEDRAEZEET Do

Bl : IFEA—DOEE. BERLEHROHEE. REANSTDORE
SAR>HRFE (7257 AR, EXEBEKRSE) |
Hisest (BE28Exx tih, 150700y bEDI/FEEET)
i FS ALY —)\EE. RFETEORES
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REISARFEIE

=EE - [LEERIOmI7Z KR U,
KEEREDANRY MIEFTZERMOER A D [LUVESRIE(
TV, CDfEe. BIRFEDERICKIDHAFE - ERNWEA

SERPBAIZEKR (SR 5NBDNILFE—LSARSRORFENE

INBASARTHE

AREITEIRECTERR [BNSH] BPRERAIZELR
KERERFOAND MERENSORAIFE. &R

B CERRENES

=SEEDT7 )T« [ LDTZHDESCRUEERESR RN (Ca T /2A > /R— RERFEN 0 E

List of past/flying/planned spaceborne SAR missions
Status: July 2021

2.SARFFEOHAE

[ZRERIC] X=X W TEAIZEES

Today
1

Mission
ENVISAT
Sentinel-1A-D

2010 2011/2012/2013(2014/2015| 2016| 2017| 2018)| 2019 2020 2921 | 2022 | 2023|2024 2025 | 2026| 2027| 2028| 2029| 2030 2031 | 2032| 2033|2034/ 2035

BIOMASS (Earth Explorer)
ROSE-L

Harmony (Earth Explorer)

HRWS (High Resolution Wide Swath SAR)

Tandem-L

COSMO-SkyMed (CSK)

DIEAZITSDRIILBALE(C

STEEVRNEIEETH D .. BEI—TE(C

ILig) - SSREEVE
- [z SIS
- UE— bEURI

Ast COSMO-SkyMed 2G (CSG)
CONAE SOACOM 1la+b [ l I ] I [ [ I
CONAE SAOCOM 2
CSA Radarsat-2
csA RCM
CsA Iﬁnnm
CsA [TSMM (Terrestrial Snow Mass Mission) [ N
cSA |eosc
HAXA ALOS-2
JAXA ALOS -4
IAXA ALOS 6 I I I .
coTl PAZ
ISRO RISAT-1/1A
1SRO ’EISA'-Z/ZA
CNSA GAOFEN-3
KARI |KOMPSAT 5/6

| I I
Ce ial SAR missions
NovaSAR
ICEYE
Capella
SAR XL (UrthCast) OptisAR
SpaceNorway MicroSAR
XpressSAR
iaps QPS-SAR
’:svm,m Ig l

1

Past or flying SAR missions

_M'Ss\w\s approved (and being built)
it not fur

FEFh - BIISEA
- BRI SIEIE

- HETTSUT A= ET D

1
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MELCO (X—7) &UTIE, KRBY//NEISARZRIRT DSARS AT LADOHFEZ RIS ENERDEN

j(%&nu\ngt l./tk/\%o
ALOS-4FDKREISARBEEMITDESHREESARS AT LARFECINZ T, /NESARS X5 ABITDSARS A5
LAEUT, BREIESINRU T > T FHEIORFEZEMRL CTET,

SARZ AT L\ TI3EE WiEstE - EEER Led T UePREEEL Y HTE
BABIFEDRN ERAE chzmEad g = .3

RZEREFESSARBIFE Evorar T
ERSE B/ A RIT1vD

@IS SUFRT
YIS RAF LD WEREEL/3
ES215—{k MNEHE (BIFER)

INEYE
SAR_

3'? r 9
- fgﬁkibuémm
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m /BB RO A U 2IRTTAPAATI N7 > T FRiIFE

BB OIS ORENRVEEAPAARZR 7 > 5 ORFEZ XM, APAABRT > T FFRT—STILE
HETELTED, SRFARLIGU T > T REOEENTIEETH D,

2RTTAPAATL N > T F (LK BVILFE— RSARZFEIRAIGEE TH D, 2021F4R(CT 5 MkbRa Eh.
SAREI51 L& Ktk

M-ELU:/MEY EE R[] BR &

/A BT E R KR SAR-ANTE \
TRBLK 53X ZZ{ET7 QY9

A
-

’k7>7_-.+%<TBLK,m¢%B> e ) H%EE}’%%@@'J(4/6K)
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B2 R— R — PR E DR

AREET —YZRSSARESIIED A > /R— RLEEIRTZH(CGPU (B4Em) ZAVLZA S /R— ROLIEE
& (GEMINI) ZRi¥. HNEERMEAIS3SHKICERTE(2022FET5 LT FIE).

- A R— RAIEE LT, GEMINIAN TSAREHFEAEVIEN S ERLIEA i,
- BB ERFECHUVT, ESUHEERER(CINZ T, HgIREHER. GPUADMAEY I ERZ EhtE U .
WEIFRFEREZE SNz, PEMEFREEZTHT T U, JAXAERS| EE Ui

GPU:Jetson AGX Xavier

GEMINI4} &R X

GEMINI: cots GPU based Edge-computing for Mlssion systems utilizing model based systems engineering
RAISE-3: RApid Innovative payload demonstration SatellitE-3 _ ) . ) _
T B, X8 BT, Sl X, i BE, AE 81—, B ET, BE B REGPURIHEOHIE FREE £ MFEINR, 5650 FHERIFRINESHER 16
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mEFERE—R
FEROEBFERE U TomamEEN & LT, BAIBZEEIT3E— R, SRINEILADZH(CIEPRFTOD
FREEHITDCET. PERRATPVEFIATAMEREIDEHESEEL., BRENDEINT B,
PEIRATEF 21T« OINTAIRE -5 -5y hEEB I DEGIIE(C LD, IRIRDESHT IR
(CFARILIBYDIZE ., ZHDT7 > EF 1 AT A (CKBLHOARAMEBEARS KT IEBDZENTIREERD.

1/5PRF :
Detection result
_ Target -

rg
Number of false
alarm is too many

© JAXA

l SRR

az : :
1/5PRF
3 Target

8

Detection result

© JAXA
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4.3

B SARBIZDEHNEMEIIC DN THRE U,
B SART > HEEET MU EEREBRGERMN S KE//NBISARDAENEICDVWTIHRSE U,
B MELCOOHFEARABICDLWTHRE U,
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BRSO EDSTETNF U,
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