2.2 Rt oYIZET BB

Y~ —
o BUH—IINFLA T B ERAWELDONRAL DT AL FTHY  FOHTH BN
ETAYBEEICL - T, FBEITMOEEN D, S5HIZ GNSS R AIS & W o= B 2 FEEDE
WHFERD D

s ZOXIIT, BV —ORHEIIZMEHKICH LR, WTRHEEHLNEOTIE AL, BEEY
REINTEZLDOTHD, W OLRKINEI LD THLIN, FOFEOE P —b K
7EICENED TV D
S A IR=T 4 TRGFELTUL, BV —DEMRRT ONDIN, 777 72 EOHEM

ILELEHEE -

o HIEIDOWHETRLEZEY ., DRETIIWVK RN SENRH Y | D58 COIRAESF > TL
TENFETII T —ANRT LD
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1) AREICBIT DEARNRE XS
e BBV LEVom vy a UEBITAAROFHBEREROT XA N V=R ERoTND
fEHIR L W2 D,
o fthJF. Fr—rVL LUV TR IR R EDMFRBFE L TV A ST L H 0 . o BhmEE L n
EFHBEHMEEIC L > THEFICHABRRER DD EBEX B2 D,
¢ NASA EOS Handbook |Z LU, BV ORFIEITEDO LBY Lo TnD, AR
AL CARBI IO &2 EiiT 5, 2k, ZhEBLZaBE T 285 LT DT —F X

—A &L LT, #ARKEHE (LUF, WMO) & OSCAR 23%(T b %,

X% 202 EOS Handbook TH ¥ /Y434

N | NASA EOS Handbook NASA EOS Handbook (1999) 2511 %
(1991) B B 2
%ﬁ*@{% ASTER, HIRIS, TES ASTER, ETM+
A A=V
T
e | F | Cos MODIS-N/T, LIS, EOSP, MISR MODIS, LIS, EOSP, MISR, OMI, TES
=
¥
ot | E o | AA—=Tx @ - U RA—Dx -
= 3 o 47 # : AIRS, HIRDLS, SWIRLS #2& : AIRS, HIRDLS
SEANR SOLSTICE II XPS
R MOPITT, SAFIRE, SAGE III, SOLSTICE II | MOPITT, SAFIRE, SAGE III
e
; SAK GLRS, LAWS GLAS
_ . 4 A—Y% : CERES, MIMR 4 A—% : CERES, AMSR-E, JMR
% | A mi o o
S 4 AMSU-A, MLS, MHS Y4 AMSU, MLS, HSB
- " SUB YT IV - YW YT IV -
P
4 i?i‘?u EOS SAR -
4 N ~A U i i
=] RE N STIKSCAT SeaWinds
. HELE
i . ~A 7l
o ALT POSEIDON-2
S %
Bef - EL—4 CERES CERES
) - ) .
L
GPS #Efiit o 4 GGI -
i i‘%i% " ACRIM, SOLSTICE II ACRIM-II, TIM, SIM, SOLSTICE
X SR Y XIE -
S AR Y IPEI -
T AR GOS -

280




*  OSCAR OF —H X=X THIEAR SN TV E U —0fEE, 715 BIFERNCEKI

LETRDOEITRD, FiE LTFROFHENNR D,

> RFORIRGIEA A — Ty BIGEA A=Y v IIEFHEICBR I TE Y, BIEETH %L
DOFRIFEDOE =D I N TN D

> WP ZEBOFTRICRE R NV—T1F, 7 a2 FT o TEEEY Y 4—, F T &
—THIMN, FHEREY Y X —3EH% < OBREMThb TN %,

S A7 aBIIAKAO L —X— - 7R T v IRl A TSR RE RS N—TT
BHD, EFRITAEK N L —F =N EICHBE I TV A,

S HFA ATy TAL—  BERL—F =72 SRR OSEF L VR D,
S B BFITENDRDHDLHOD, BRI SR oot —fE W D b DITASH

T FEELRY (BB 7 A=A N U TR ETHBEEZITONUF ¥ —NEBINT
B0z o 2021 44T £ GRACE FO TixLii & ROt o —03 4156 EiF i Tn
%)
o ZODEIRRWTHDTZD, OEDVDEDDHBEHIZOWNWTREN R LDEE Y 7T 7L, B
MEERTL L LT 5,

M 203 fIHLET (PEET) ERIOE Y —OEEDK

1960-|2016-

No. k] 2016(2017|2018/2019/2020(2021|2022|2023|2024/2025|2026|2027|2028|2029 2029 | 2029
MEH| WAt

1| %8| AF PEREEAA-DY 20 3 3 2, 1 3] 9 5| 4 2| 2| 0| 0| 0|126]| 36

2 | REN| AT BEREEA-Sv 6/ 5 4 5 6 7, 9 3] 0 2| 0/ 0] 0| 2/189| 49

3 |2H)| A¥ JORFTTEEREYILH— i} 1, 4, 1, 1| 0| 3| 5| 3, 2| 1| 0| 0| O 36| 22

4 | RE)| KF YORSTATHRHNEDLH— o, 1 1 1 0/ 1) 0] 2 2| 2 0| 1| 0| 0] 43| 11

5 | RE)| HF PEFEAA-Dv o, 3 1, 00 00 0/ O/ 1| O/ 1| 0| 0| 0| 0] 9| o

6 |XRE)| HF [LHEREIINSET o, 00 00 00, 00 0 O0f 2/ O/ 1/ O/ 1] 0| 0| 16| 4

7 | RE| AF KEREREST o, 0, 1, 00 0f 2/ 0/ 1| 0/ O/ O 0| 0| 0| 18| 4

8 | B [N IOIK A1 JOIRRETET o, 00 0, 00 00 O0f 1) 2| 1| 3] 0O O 1| O| 30| 8

9 | X8 [NAIOKIORNSYIBINA RIS 1} 0 1 0 0 3| O] 1| 2| Of Of Of O/ Of 40 8

10 DYNsbZE RS o, 0, 1, 0/ 1y 0/ O/ 1| 0/ 2| 0| 0| 0| 0] 35| >5
11 8881 XF [515- o, 0, 1, 21 00 O/ 2| 1| 0/ O 1| 0| 0| 0] 15| 7
12 |888) N1UDKZ/FERL—5— o, 0, 1, 00 00 0/ 0/ 2| O/ O O] 0| Of 0] 6| 3
13 | BEE) (WA IO A I RARELE T o 0, 0, 2y 1, 1 1) 0 O 1, 0O O O O 14| 5
14 | BEBN (NA IO N A IOKEEET 2, 0/ O, 2 1| 1| 2| 2, O] O O 1| O 0O} 22| 10
15 | HEE) [N VIR GNSS EBiR ke Al i} 1} 1} 1} 1} 2y 1} O 1| 1| O O Ol O 28 10
16 | BEEN [R1/DR &AL —4— 1/ 0| 3| 4| 1| 2| 3| 5/ 0| O 1| O 1/ 0| 42 21
17 sHE Y o, 00 00 00 00 00 00 0/ 0/ 0/ O/ 0] O0f 0/ 6| O

AT WMO OSCAR 7—# ~— 2 XV DB itk

912

Bl 21X Q-CTRL 72 £ https://q-ctrl.com/our-work/earth-observation/
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2)  KfEitE Y —DfRFEpH]
A) WIRGEEA A —D
i, BE
o HRBEEA A — v (Moderate-resolution optical imager) . 1960 47 5 126 fEFHD H D
MBIFES TR Y | 2016 FLURED 36 FEEPHE SN TV D, B —HOP T =7 DRI
SGEOD1OThD, FIZERT T r Y AERRLELTND HDOTHERINTND,
s HERE[T 60kg 05 400kg £ THA TH Y, HELPKS FIUTHEEN D RS WHAIICH D,
o FRIZITHIL ESA BWFEEK AR LT Y, CLIM, MAP, FLORIS, MAIA 7 Fkkx 7ptz o
—ZBF LT\ D, HEOKEE (CMA, CNSA, CAST %) H 280t —ZFRE L T\ 5,
o IEFOENBEDOHMMEE A A —T v & L TIE, GOSAT-2 ® TANSO-CAI2, GCOM-C ® SGLI

AR R
MK 204 THHRBEAA—TrEUP—DY R b
. - TE = HE
BEFR oYy —2 REHE HEL By  fBEE =EE s
FiE B'Ah
CLIM Cloud Imager ESA co2m 2026 = 174m-
udimag = 348m
. . IrrAa
MAP Multi-Angle Polarimeter ESA co2m 2026 gL 1km - -
Electro-M N1
Electro-GOMS Imager for — 0.5-
MSU-GSM Roscosmos Electro-M N2 2025 = 150kg 90W
Electro M 4km
Electro-M N3
VIS/IR Imaging Radiometer Meteor-MP N1 E% 0.25-
MSU-MR-MP Roscosmos 2025 170kg -
for Meteor-MP Meteor-MP N2 2B/ | 0.5km
Metop-SG-Al
Multi-viewing Multi-channel P Irno
3MI . . ESA Metop-SG-A2 2024 o 4km 60kg 80W
Multi-polarisation Imager Vb
Metop-SG-A3
FLUORescence Imaging
FLORIS ESA FLEX 2024 SIF913 300m - -
Spectrometer
Multi-Angle  Imager  for IrAa
MAIA NASA MAIA 2024 o 200m 80kg 85W
Aerosols VL
Meteorological Imager Metop-SG-Al £-
METimage (Previous name: VIl - Visible DLR Metop-SG-A2 2024 I7A | 0.5km 262kg 140W
and Infrared Imager ) Metop-SG-A3 JIL
£- 0.5-
FCl Flexible Combined | ESA MTG-11-4 2023 300k 500w
exible Combined Imager g 2km g
Medium Resoluti I FY-3F ; 250m-
MERSI.3 edium Resolution Spectra CMA 3 2023 BER%E | 250m ] ]
Imager - 3 FY-3H ZEM | 1km
Multi-Spectral | fi
Ms! uitopectralImager for ESA EarthCARE 2003 & | s00m | 3lkg | 86W
Earth-CARE
MUS- Multi- tral Optical SAC-E/SABIA- ; . 200m-
- ulti-spectra ptica CONAE / 2023 ,ﬁ@,* m i i
uv/vis/nir Camera - UV/VIS/NIR MAR B HEEZE | 1km
Rainfall M t FY-3G =
RMOI ante easuiremen CMA 2023 | o .  s00m - -
Optical Imager FY-31 fEk=
Directional Polarization DQ-1 Irno
DPC-2 CNSA 2022 N 3.5k - -
Camera -2 DQ-2 Vi m

913 SIF KGR 7 n e 7 ¢ a0k
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&R

EMIT

MADPI

MIMAN
Optical
Camera

MUS-nir/swir
OCM

POSP

SSTM

WSI

GHI
MERSI-LL

MSU-GS/A

GOCI-II

AMI

TANSO-CAI2

DPC

MERSI-2

SGLI

oY —4£

Earth Surface Mineral Dust
Source Investigation

Multi-Angle Dual
Polarisation Imaging sensor

MIMAN Optical Camera
Multi-spectral Optical
Camera - NIR/SWIR

Ocean Color Monitor

Particulate Observing
Scanning Polarimeter
Sea Surface Temperature

Monitor
Wide Spectral Imager

Geostationary
Imager
Medium Resolution Spectral
Imager - Low-Light

High-speed

Electro-L Imager for Arctica
Geostationary Ocean Color
Imager: Follow-on

Advanced
Imager

Meteorological

Thermal And Near infrared
Sensor for carbon
Observations - Cloud and

Aerosol Imager / 2

Directional Polarization

Camera

Medium Resolution Spectral
Imager -2
Second-generation  Global
Imager

REE

NASA

CAST

KARI

CONAE
ISRO
CNSA
ISRO
CNSA
CMA
CMA

Roscosmos

KIOST

KMA

JAXA

CNSA

CMA

JAXA

mEs
ISS EMIT

NEMO-AM

MIMAN

SAC-E/SABIA-
MAR A
OceanSat-3
OceanSat-3A
DQ-1
DQ-2
OceanSat-3
OceanSat-3A
DQ-1
DQ-2

FY-4B

FY-3E
FY-3J

Arctica-M N1-5

GEO-KOMPSAT-

2B

GEO-KOMPSAT-

2A

GOSAT-2

GF-5

GF-5-02

FY-3D

GCOM-C

£
FE

2022

2022

2022

2022
2022
2022
2022
2022
2021
2021

2021

2020

2019

2019

2018

2018

2018

e fRgE =8 !

Ei/%)]
Ak
70

JIL

ERE
EmEE

i

piry )
PM2.5

PM10

BT

RE

K=
I7A
JILE
ZH1

70
Jv
ZEM
e
RS

IrAa
v

60m

40m

200m

1km

360°
1080m

6.4km

1.08m

250m-
2km

500m-
1km
1km-
4km

250m

0.5km-
2.0km

0.5km-

1.5km

3.5km

250m-
1km

250m-
1km

1
74kg | 85W
106kg = 150W
338kg | 450W
400kg = 480W

HiPFT) OSCAR B8 LT CEOS LV T Y& N7 T A Mtk
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i. KRB

« CLIM (ESA)
CLIM

WEFR
-4
H #)
B

fRAG

#PHY A 7 L
HE

H

F— R
(e

BAFE B

7R i 4
BRIy va s

N

-
Ji

Cloud Imager
COZM DDt Y —2 Y R— b 572 OEICHT 2 Rz et
VIS/NIR/SWIR @ 3 F v > RV
TR FE ZRILEROBEEA A —Y ¥ &% A — hT 5 Multi-Angle Polarimeter

(MAP) & #5 LT

GEMIZ TR — T & 5E)

Ty ad = AAF Y = T EANTND

BLHINE 465 km.

174 m (VIS and NIR) and 348 m (SWIR) at s.s.p.

ESA
HFIEBR T 2
2026-2031
CO2M

CLIM-1 670 nm
CLIM-2 753 nm
CLIM-3 1370 nm

20 nm

9 nm

15 nm

284

@ .. wWm2sr! u"
L@ . Wm2srl u'1

L@ ... Wm2sr! u'1

174 m

174 m

348 m

H1AT) OSCAR LY DB fftE



« MAP (ESA)

2N
T —4
HH
B

filts s
P 7L

e

B S B g

o 9
BRIy arA

MAP

Multi-Angle Polarimeter
R CO2 HIEDERGE AR T 72007 1 Y VRREIZ BT 5 15 & f2 it

1km

4 OO DB L T OO R THEHEE & EMHFECE (DoLP) % #IE 3 % VIS/NIR i
HEt GBI TRT —7 Vv %25%)

TEHLIRFE L L EROBEEA A=Y v E VAR — T35 cloud imager (CLIM) & i
LA

AEDHATIEDLT v v aTN—bAFY = 7T 4ODRRLAE RiE+60° ) T
B A Z1213, BB 2 £ 72 < 12 EOMHSEAER SN TEY |, HEARRERDIT
ONT, KV EWBIIESSSILD, BEOBENIE Y A— =Y 7Y 7 kY | &l
RO =2 TEEIT D

(o7 L e =0 7 4LEt%)

10 HTIREZ 2 — gk 8 —

ESA

HFIEBR T 2
2026-2031
CO2M

MAP-1 410 20 3
MAP-2 443 20 3
MAP-3 490 20 3
MAP-4 555 20 3
MAP-5 670 20 3
MAP-6 753 9 1
MAP-T 865 40 3

HiFT) OSCAR
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e MSU-GSM (Roscosmos)

EFA
Y —4
HE
B

filfs B
w1 7 v

e

BH 28 Bl

o 9
By arst

MSU-GSM

Electro-GOMS Imager for Electro M

ERKRERORMZBH L, BInEOEN R EL AMHREZAE

*  0.38~14.25 pm DI 20 v /b (4 F % RN VIS, 16 F ¥ KL FRIMR)
. Electro-L N1/N2/N3 @ > % —MSU-GS O#E(LRKTH 5

o 3 HhEBHIEE 2

0.5 km s.s.p. (VIS), 2.0 km s.s.p. (0.9-12 pm), 4.0 km s.s.p. (13-15 pm)

05T LW TINT 4 AT

150kg

90w

Roscosmos
FX—a T T T A
2025-2035

Electro

HipT) OSCAR

e MSU-MR-MP (Roscosmos)

W
Y —4
ELY
e

fiEtg
P A 7 L
HE

7

T — 2 RE
ftie

B 76 B

ot T T 117

Iyt

MSU-MR-MP

VIS/IR Imaging Radiometer for Meteor-MP

Multi-purpose imagery and wind derivation by tracking clouds and water vapour features
19 channels in the 0.4-12.5 pm range

Evolution of MSU-MR flown on Meteor-M N1, N2, N2-1, N2-2

Cross-track: swath 3000 km

0.25-0.5 km

Global coverage twice/day (IR) or once/day (VIS)

170kg

7.5Mbps
Roscosmos
WF7E PR FEf 2
2025-2032
Meteor-3M
AT OSCAR
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B) EfRGBEA A —V v

EfFBEEA A — % (High-resolution optical imager) 1%, 1960 47 5 189 fliFHD &, D3

B S TE D, 2016 4FLIE D 49 FEE SN TWD, B —FOF Ty =7 kb K

EWRHO 1 5ThD, 4 BT AR ERGm L 7> T 525, Satellogic <

Albedo D L 5 Rl a v AT L— g U CIIEHERBRNZBE L TWD,

o HEITHFEVARINTWR2WA, Blacksky @b O3 & THBENE WL O A6
Do

e Agency bEkx et U —ZBHTIE L TV D0, GRS L Tid Albedo 72 EKRFR D RH =1
AT b —va UIMFEEE R LTS,

X% 205 EEBEAA—TrUYP—DY R B

. - A o HE
& FF o9 —2 RESE wWEA B fRgE BEE
FE BAh
Copernicus Hyperspectral faa
CHIME Imaging Mission for the ESA CHIME 2029 e 20-30m — —
Environment
Land Surf: HhEK
LSTM andouriace ESA LSTM 2000 EREocom | — —
Temperature Monitoring mE
GORIZONT- Meteor-MP N1 60-
Multi- | R 202 ) 1k 20.4W
MP ulti-spectral scanner 0SCOSMOsS Meteor-MP N2 025 CIREd 120m 8.1kg 0
fEE
TRISHNA TRISHNA ISRO TRISHNA 2025 . 50m — —
il
10cm
Albedo Albedo Satellite Sensor Albedo — 2024 | ZEM | (AIRAE) - -
2-3m (&)
Advanced Linear Imaging ResourceSat-3 T
ALISS-3 ISRO 2023 10-20m — —
Self-Scanning Sensor - 3 ResourceSat-3A HEXE
. . ResourceSat-3 T
ATCOR Atmospheric Correction ISRO 2023 240m —_ —_
ResourceSat-3A HE&E
Advanced Wide Field L T ih
AWFI-2 INPE Amazdbnia-2 2023 20m —_ —_
Imager - 2 kS
R Sat-3S
Advanced Panchromatic esourcesa T
APAN ISRO ResourceSat- 2022 _ 2.5m —_ —_
Camera ]
3SA
tTih
CERIA CERIA Camera GISTDA THEOS-2 Small 2022 o 1.2m — —
NBE
HRSAT-1A
High Resolution Satellite - fEE
HRSAT-1 ISRO HRSAT-1B 2022 . 1-20m — —
1 £
HRSAT-1C
£
HIS Hyper-Spectral Imager DLR EnMAP 2022 T 30m 300kg | 250W
7738
ResourceSat-3S
Li | ing Self I3
LISS-V inearimaging >e ISRO ResourceSat- | 2022 s — —
Scanner-V H#h [
3SA
Multi-footprint
Observatiopn Lidar and LA
MOLI imager . JAXA ISS MOLI 2022 | INAF 5m — —
Imager - Imaging
YA
component
New Astrosat Optical tih
MS GISTDA THEOS-2 Mai 2022 — 2 — —
Modular Imager (MS) an KE m

287



&R

PAN

WISH

AEISS-HR

AWFI

HyS-SWIR

HyS-VNIR

MX-LWIR

MX-VNIR

Pléiades-Neo

HISUI
HSI-2
IRMSS-2

MX
PAN

WVC-2

HYC

HysIS

KHCS

PAN

SpaceView 24
AHSI
DESIS

ECOSTRESS

toY—4%

New Astrosat Optical
Modular Imager (PAN)

Wide-Swath and High-
Resolution Optical Imager

Advanced Electronic
Image Scanning System -
High Resolution
Advanced Wide Field
Imager

Hyperspectral Imager -
Short Wave Infrared

Hyperspectral Imager -
Visible Near Infrared

Multispectral - Long Wave
Infrared

Multi-spectral Visible
Near Infrared

Pléiades-Neo

Hyperspectral Imager
Suite

Hyper-Spectral Imager

Infrared Multispectral
Scanner - 2

Multispectral VNIR

Panchromatic Camera
Wide View CCD camera -
2

HYperspectral Camera

Hyper Spectral Imaging
Spectrometer

KhalifaSat Camera System

Panchromatic Camera

SpaceView 24 imaging
telescope

Advanced Hyperspectral
Imager

DLR Earth Sensing
Imaging Spectrometer
ECOsystem

Spaceborne Thermal

REE

GISTDA

JAXA

KARI

INPE

ISRO

ISRO

ISRO

ISRO

CNES

METI
CAST
CAST

ISRO
ISRO

CAST

ASI

ISRO

EIAST

ASI

BSG
CNSA
DLR

NASA

mEs

THEOS-2 Main

ALOS-3

CAS 500-1
CAS 500-2
KOMPSAT-7
Amazonia-1
Amazobnia-1B
EOS 03
GISAT-2

EOS 03
GISAT-2

EOS 03
GISAT-2
EOS 03
GISAT-2
Pléiades-Neo 3
Pléiades-Neo 4
Pléiades-Neo C
Pléiades-Neo D

ISS HISUI

HI-2A
HJ-2B
HI-2A
HJ-2B

CartoSat-3

CartoSat-3
HJ-2A
HJ-2B

PRISMA

HysIS

DubaiSat-3

PRISMA

BlackSky-1-17

GF-5
GF-5-02

ISS DESIS

ISS ECOSTRESS
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£
FE

2022

2023%

2021

2021

2021

2021

2021

2021

2021

2020
2020
2020

2020
2020

2020

2019

2019

2019

2019

2019
2018
2018

2018

Z]:5)
Tih

BEE
A

DEM

T
A

HEE

g:r)
kS
70
Jv
Hh

BE

B

T
HeE
DEM

E4=1:0)

Tith
L
Tith
KE
T3
]
[EIjES

T

T
EE
fEoK
paY=3

T
KE
T
EE
fEIK
pAY=3
T ih

se

T
A
R mE

RE

fifgE EE

0.5m —

3.2m —

0.5-2m 80kg

40m —

500m —

500m —

1.5km —

50m —

0.3-
1.2m

20*30m —
48m —
48m —
1.14m —
0.28m —
16m —

30m 90kg

30m —

0.75-

70k
3m &

5m —

im 10kg

90m —

46m 266kg

110W

168W

10w

527W



&R

SpaceView-
110

EvM

GF-4 imager

HRMX

NuSat-Imager

toY—4%

Radiometer Experiment
on Space Station
SpaceView-110 Imaging
System

Event Monitoring camera

Imager of GaoFen-4

High-Resolution Multi-
Spectral

NuSat-Imager

REE

DigitalGlobe

ISRO

CNSA

ISRO

Satellogic

mEs

WorldView-4

CartoSat-2C
CartoSat-2D
CartoSat-2E
CartoSat-2F

GF-4

CartoSat-2C
CartoSat-2D
CartoSat-2E
CartoSat-2F

NuSat

289

£
FE

2017

2016

2016

2016

2016

B

E4=1:0)

%2023 3 H 1

fR{REE

0.31-
1.24m

50-
400m

2m

1-90m

_ mm
E& g3

500kg = 1000W

i) OSCAR
H IRl D1



o fX&EH : Albedo
Crunchbase D75 — & X— 2

XAV, BRHEIT 3 TV FMToThY, BeiiliEis

58mUSD & 72> T 5%, 202249 Az ) —X A & LT 48mUSD D& & i %4 F i,
X% 206 Albedo D&V —2R~Rv 7 (FHNL)

Visible
Panchromatic

Multispectral

Spectral Bands

NIIRS*

Geolocation Accuracy (CE90)

Revisit Rate (<53° latitudes, per satellite)

Revisit Rate (<53° latitudes, full constellation)

Image Size Per Pass

Nadir
10cm
40cm

Pan: 400 - 700 nm
Blue: 450 - 510 nm
Green: 510 - 580 nm
Red: 630 - 690 nm
NIR: 770 - 895 nm

7.1

5.0m

15 days

1.5 revisits/day
35km x 7km

* National Image Interpretability Rating Scale - calculated with GIQE v5

HiFT) Satellite Image Corporation

Thermal

GSD

Spectral Band
IR NIIRS

Geolocation Accuracy (CE90)
Revisit Rate (<53° latitudes, per satellite)

Revisit Rate (<60° latitudes, full constellation)

Image Size Per Pass

HiFT) Satellite Image Corporation

K% 207 Albedo DEUH—RRy 7 (BFRIHR)

Nadir
2.0m

7.5 pm - 13.5 pm (microns)

35

10.0m
15 days
1.5 revisits/day

35km x 6km

290

30° Off-Nadir
12.4cm
49.7cm

6.8

7.0m

5 days

5 revisits / day
35km x 7km

https!//www.satimagingcorp.com/satellite-sensors/albedo-10cm/

30° Off-Nadir
3.0m

32

15.0m

5 days

5 revisits/day
35km x 6km

https://www.satimagingcorp.com/satellite-sensors/albedo-10cm/



C) /uAFT 4 TEHEEY X —
ra A FT 4 TEEEY Y #— (Cross-nadir shortwave sounder) 1%, 1960 > 5 36 fl
HOHLOMREBINTEY, 2016 LIRS 22 MBS TV D, B —FOF Ty =
TINRKRENGEHD1OTh S,
NASA/ESA 32 CO2 3t T 270D ¥ —% Z OO o —TH¥E L T\ 5,

M# 208 7 wRFT4TEBERYVF—DY R b

L3

coz2i
NO2I

and

ACS-nadir

Ozonometer-3

GeoCarb

Sentinel-4

Sentinel-5

GAS-2

HySICS
MicroCarb

OMS-nadir

TEMPO

EMI-2

NACHOS

Ozonometer-
™

GEMS
0oco

EMI

GAS

GMI

TROPOMI

ACGS

GHGSat-
Spectrometer

oY —4£

Combined Carbon Dioxide
and Nitrogen Dioxide Imager
Atmospheric Composition
Spectrometer (nadir-scanning
component)

Scanning ozonometer
Geostationary Carbon Cycle

Observatory

UVN: Ultra-violet, Visible and
Near-infrared sounder

UVNS: Ultra-violet, Visible
and Near-infrared Sounder
Greenhouse-gases
Absorption Spectrometer - 2
Hyper-Spectral Imager for
Climate Science

MicroCarb

Ozone Monitoring Suite -
nadir scanning unit

Tropospheric Emissions:

Monitoring of Pollution

Environment Monitoring

Instrument-2

NACHOS-Imager

Ozonometer

Geostationary Environmental
Monitoring Spectrometer
Orbiting Carbon Observatory
Environment Monitoring
Instrument
Greenhouse-gases
Absorption Spectrometer
Greenhouse-gases
Monitoring Instrument
Tropospheric Monitoring
Instrument

Atmospheric Carbon-dioxide
Grating Spectrometer
GHGSat
Spectrometer

Imaging

REE

ESA

Roscosmos
Roscosmos
NASA

ESA

ESA
CMA

NASA
CNES

CMA

NASA

CNSA
LANL
Roscosmos

ME
NASA

CNSA
CMA
CNSA
ESA
MOST

GHGSat

2R
Cco2mMm
Meteor-MP N1
Meteor-MP N2
Zond-M
GeoCarb
MTG-S1
MTG-S2

Metop-SG-
Al1/2/3

FY-3H

ISS CLARREO-PF
MicroCarb

FY-3F

TEMPO

DQ-1
DQ-2
NACHOS-1
NACHOS-2
lonosphera-M
N1-4
GEO-KOMPSAT-
2B
ISS OCO-3
GF-5
GF-5-02

FY-3D

GF-5
GF-5-02

Sentinel-5P
TANSAT

GHGSat
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b

2026

2025
2025
2024

2024

2024
2023

2023
2023

2023

2023

2022
2022
2022

2020
2019

2018
2018
2018
2018
2017

2016

HE
3] EE
B ARG E g 35
C02-NO2 0.8km — —
= L
i 8-14km | — | —
7oy
*Iv — — —
CO2+CH4+
-6k 152kg | 150W
CO-SIF 3-6km 52kg 50
PR A=t
T7aYvi- 8km 150kg = 100W
EESE
PR A=t
. 7k 250kg | 220W
TFOvIL m >0kg | 220
K& 3km — —
METIEE 50km — —
co2 4.5km 72kg | 57W
7*7km ~
r— ] — _
ASIEF | 1e8km
A&iLZE-
I70OY)L- 2.0*4.75km| — —
&E-uv-8
VAP
13*48k — —
bz m
MEHR 0.4km akg —
*Iv — — —
T K&K
5k 110k —
ez m &
co2 1.29*2.25km| 150kg | 165W
T KR
13*48k — —
ez m
K&z 10km — —
C0O2-CH4 10.3km | 109kg | 120W
K&z 7km 220kg | 170W
co2 2*3km | 180kg @ 170W
CO2-CH4 50m 5.4kg —
HFT) OSCAR



D) /7 a A FT 4 TN T X —
7 a AFT 4 TiaRksY 7 o F— (Cross-nadir infrared sounder) 1%, 1960 &7>& 43 FFED
HLONPAFEIILTEY, 2016 FELIES 11 FEBME STV D, B —HEof Tty =T )

L3

FSI

IKFS-3

IRFS-GS

IASI-NG

IRS

PREFIRE

TANSO-3

HIRAS-2

TANSO-FTS2

HIRAS

REWZGEHED1HOTH D,

AAROEEICEHINA B —2 2 DIrETIHEBE I TV A,

K% 209 7R FTFATHEAY T HX—DY R b

toY—4&
FORUM Sounding Instrument

Infra Red Fourier
Spectrometer - 3

Infrared Fourier-transform
Spectrometer - Geostationary

Infrared Atmospheric Sounder
Interferometer - New
Generation

Infra Red Sounder

Polar Radiant Energy in the
Far-InfraRed Experiment
Thermal And Near infrared
Sensor for carbon
Observations

Hyperspectral Infrared
Atmospheric Sounder - 2

Thermal And Near infrared
Sensor for carbon
Observations - Fourier
Transform Spectrometer / 2

Hyperspectral Infrared
Atmospheric Sounder

BREE HEL
ESA FORUM
Meteor-MP N1
Roscosmos
Meteor-MP N2
Electro-M N1
Roscosmos Electro-M N2
Electro-M N3
Metop-SG-Al
CNES Metop-SG-A2
Metop-SG-A3
MTG-S1
ESA
MTG-S2
NASA PREFIRE
MOE GOSAT-GW
FY-3E FY-3F
CMA 3 3
FY-3H FY-3)
JAXA GOSAT-2
CMA FY-3D
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b

2027

2025

2025

2024

2024

2023

2023

2021

2019

2018

B

MR

BRI -
AU RE
HEH R
B
b

mE R
T BRE
UL VDS
mE R
LR
ARGE L
7599 X

K= fe -
T7RVL

BE-EE-
FV-RE
MBEHR

PR A=l
T7avL

RE-EE-
U RE
MBEHR

RARE
15km/

0.75km
14km

4km

24km

4.0km

12.7km

14km

10.5km

16km

]
el

360kg

400kg

3kg

329kg

120kg

500W

750W

6W

400W

129w

HipT) OSCAR



E) e A A—Tx
YFA A—T v (Lightning Imager) X, 1960 4F225 9 FFEO L OB SN TER Y | 2016
DAL 6 FEEEBRSE STV D, BB R EEAC e > TE 2B & VW2 D,

FICRARERES 8 ENBIIOX G & 78> T D,

BE R

LM

LI
MMIA
GLM

LIS

LMI

F) I

&R

Libera

ERBR

BBR

ERM-2

NISTAR

M 210
oY —4£ REE
Lightning Mapper Roscosmos
Lightning Imager ESA
Modular Multispectral
. ESA

Imaging Array
G tati Lightni

eostationary ightning NOAA
Mapper
Lightning Imaging Sensor NASA
Lightning Mapping Imager CMA

BT ISR

HFEARXA=T¥DY X b

wES
Electro-M N1

Electro-M N2
Electro-M N3

MTG-11-4

ISS ASIM

GOES-16 -18,
u

ISS LIS

FY-4A FY-4C
FY-4D FY-4E
FY-4F FY-4G

b

2025

2023
2018
2017

2017

2017

B

&K E-
NOx* E15

fEKE-
NOx- E 15
BEEE
WE

fEKE-
NOx- E 15
fEKE-
NOx- &5

BEkE-
NOx- &5

= HE
fR1R = &5
TBD — —
4.5km 60kg 60W
300-
600m
8km 65kg 260W
4km 21kg 33W
7.8km — —
HiFT) OSCAR

SN 32 (Broadband Earth Radiation Radiometer) (%, 1960 726 16 FE¥HD
HLOMRBAFEINTEY, 2016 FLIRKIT 4 FHEBER STV D,

K#E 211 7 v X FF4T7EERYYVVX—D Y X b

o9 —4%
Libera
Earth Radiation Budget
Radiometer

Broad-Band Radiometer

Earth Radiation Measurement - 2
NIST Advanced Radiometer (NIST
= National Institute of Standards
and Technology
Radiometer)

Advanced

BREE 2R
NASA JPSS-3
Electro-M N1
Roscosmos | Electro-M N2
Electro-M N3
ESA EarthCARE
CMA FY-3H
NASA
DSCOVR

293

Fas
2027

2025

2023

2023

2015

BHEY
AR
AR

mat

IR3Z
AR

mat
43z

fiZ{g 5B HE
B BN
50km — —
10km | 21.6kg 39W
TBD — —_
23.5kg —
HiFT) OSCAR



G) KEG S B R

o KIGHERREZ: (Solar Irradiance Monitor) 1%, 1960 425 18 FEIEHDO H ORI SN T

BY . 2016 FELLEIT 4 FEEBFE STV 5,
Xz 212 KBEBHBEFHOY X b

_ x* #i& HE
BEFF oY —4% BREE HEL Bt = =
Y pEE OB Bgh
Electro-L N4
GGAK- Electro-L N5 i
E/ISP- GGAK-L / Solar constant sensor Roscosmos Electro-M N1 2023 N N/A — —
2M Electro-M N2 T
Electro-M N3
FY-3E NP
SIM-2 Solar Irradiance Monitor - 2 CMA FY-3H 2021 | Hkat N/A — —
FY-3) BE
NP
. . FY-3E
SSIM Solar Spectral Irradiance Monitor | CMA 2021 Tt N/A — —
FY-3)
ic)is
=RV P2
Total and Spectral Solar Irradiance ISS TSIS-1 AR5
TSIS NOAA 2018 | At N/A 30kg 40W
Sensor ISS TSIS-2
ic)is
HT) OSCAR

H) PR~ A 7 v B Gt

o M§ER~ 1 7 o ffhtit (Conical Scanning Microwave Radiometer) (%, 1960 £ 30

FEXEOLOPREBINTEY ., 2016 FUKEIL S FEHEE I TV A,
o XSRWELENCITNOK VR - By - MR - BHEOKS B E2IKIZIES,
X# 213 MH#ERl~A 7 oERHFHO Y X +

. x
BEFR o H—2 REE wEA BA%a = RBE
ME=S
CIMR Cop.ernicus Imaging Microwave ESA CIMR 2028 ﬁikﬁjﬁ':]i . 4-50km
Radiometer B85
Metop-SG-B1
ICI Ice Cloud Imager ESA Metop-SG-B2 2025 £k 15km
Metop-SG-B3
MTVZA- | Imaging/Sounding Microwave Meteor-MP N1 =
ging/ & RoscOSmMos 2025 BKE | 12-250km
GY-MP Radiometer for Meteor-MP Meteor-MP N2
Metop-SG-B1
MWI Micro-Wave Imager ESA Metop-SG-B2 | 2025 &K= —
Metop-SG-B3
) BAERE 38*23km/
MWI MicroWave Imager on WSF-M DoD WSF-M1 2024 & - 15%10k
m
BEERE
Advanced Microwave Scannin
AMSR-3 , & axa GOSAT-GW | 2023 LEM —
Radiometer - 3
MWRI- Micro-Wave Radiation Imager for FY-3G =
CMA 2023 % KE —
RM the Rainfall Mission FY-3I RkE
Compact Ocean Wind Vector .
COWVR -p NASA ISS COWVR 2022 B LR —_
Radiometer

Soil Moisture Active-Passive
SMAP . NASA SMAP 2015 TiEKS 3-40km
(intended as payload)
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HE
=8
= E'A
70kg | 80W
100kg | 80W
220kg | 250W
59kg | 40W
356kg | 448W
HFT) OSCAR



D 7aRALTyrll~A T a g ligtst
suaA LTy 7R~ A7 vl lidtit (Cross-Track Microwave Radiometer) (%, 1960 47>
5 40 FEEO B ODBAFE S TRV . 2016 FELURIT 8 B ST\ 5,
XTGP BRI ITIREE - W, KB E L 72> TRV, T NASA - ESA THENED &

ncTunas,
XMk 214 /X bT v B~ 7 aEHEFO) X b
BEFF o H—42 BREE HEL Bt
MWR . . AWS
Microwave Radiometer (AWS) ESA 2024
(AWS) AWS-PFM
MWS Micro-Wave Sounder ESA Metop-SG-Al1-3 | 2024
MW . .
. Microwave radiometer NASA SWOT 2023
radiometer
. . CRISTAL
Advanced Microwave Radiometer .
AMR-C c NOAA Sentinel-6A 2021
Sentinel-6B
Micro-Wave Temperature
MWTS-3 CMA FY-3E,FH,) 2021
Sounder - 3
TROPICS Millimeter-wave
TMS NASA TROPICS-01-07 | 2021
Sounder
MM . . ISS TEMPEST-1
. Millimetre-wave Radiometer NASA 2018
Radiometer ISS TEMPEST-D
MWR Micro-Wave Radiometer ESA Sentinel-3A -D 2016
J) VY g —
e UJiaH¥H— (Limb Sounder) 1%, 1960 46 35 FEHDO L ONEEBINTEY |
HELIREIL b AR STV D,
o XIBWELEMIIIRERZ T e VR ETH D,
% 215 VLAY F—DYRE
BEFF o H—42 ®REE HMEL ke
Atmospheric ~ Composition
. . . Meteor-MP N1
ACS-limb Spectrometer (limb-scanning | Roscosmos 2025
Meteor-MP N2
component)
Atmospheric Limb Tracker for
ALTIUS Investigation of the ESA ALTIUS 2025
Upcoming Stratosphere
(o) Monitori Suite -
OMS-limb | _-one ionitoring - Suite CMA FY-3F 2023
limb scanning unit
Michelson Interferometer for
MIGHTI Global High-resolution NASA ICON 2020
Thermospheric Imaging
Atmospheric Infrared Ultra- GF-5
AIUS CNSA 2018
spectral spectrometer GF-5-02
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B

RE-
mE
RE-
B
MEK=E
KES

FIE

KES

FIE

RE
RE-

B
BHIE

K[UE
KES

HIE

FI-
MESIK-
I7av)L

fRigE =EB
10-
40km
17-

132k
40km €
30km 27kg
25km —
16km —
26-
50.7km
— 1.23kg
20km 24.2kg

fRig =

IKTE:
300km
HEE:
3km
IKTE:
300km
HEE:
1km
IKE:
300km
HEE:
3km

E

]

KE:
<500km

KE:
300km

137W

31w

26W

2016

HE
V)



_ x* = H
BT LY —2, REE mEa  Mm > mex ER L0
EE:
2km
K 74 %—
o T4 4%— (Lidar) %, 1960 F225 15 FEO b OB I TRV, 2016 HFLAREIL 7 FE
Bz STV 5,
o XISMFERIIIEESOKE AL - CO2/mT 1 Vi ELIRIZIED, NASA N T LB A
ZRLTWA,
HM*E 216 FAF—DY R b
i TE * HE
Y — = 2}
BEFR £ HREE WE4L . WEE fRAG BE B = 5
. Integrated  Path  Differential-
IPDA lidar o DLR MERLIN 2026 CH4 50km 32.5kg | 57W
Absorption Lidar
. JKF:30m
zr7avi-
ATLID Atmospheric Lidar ESA EarthCARE | 2023 %H_éj_}): FHE: 230kg | 310W
== 100m
) fE_E :50m
Aerosol and Carbon Detection DQ-1 Cco2- .
ACDL ) CNSA 2022 . B — —
Lidar DQ-2 rzoviL 100m
MOLI lidar Multl-footprlnF Observation Lidar JAYA 1SS MO 2022 i 35m . .
and Imager - Lidar componemt
Advanced Topographic Laser IKEE K :66m
ATLAS Altimetersyster: grap NASA | ICESat-2 | 2019  ETEESE- HEE: | 298kg | 300W
Tzravi 10cm
. E .
GEDILidar | OloPal  Ecosystem Dynamics |0\ ccGEDI | 2019 - 25m | 230kg | 516W
Investigation Lidar HHER-K
= IR
Atmospheric Laser Doppler B A&7 8}(7k;m
ALADIN P PP ESA Aeolus | 2018 #EL- 500kg | 840W
Instrument IR EE:
EEIE 250m~2km
KRB KE:
CATS Cloud-Aerosol Transport System NASA ISS CATS 2015 E-fE- 350m 500kg | 1000W

TraviL FEE :30m

L) E/ERL—%—
*  ZE/HR 1L —#— (Cloud and Precipitation Radar) 1%, 1960 705 6 FEEED & DA FHIE S
NTHY, 2016 FLIRERIL 3 FEBFE SN TV D,
o HRMERRIEANIOBY . - BARETHY . JAXARTLEL AERELTN,
K% 217 ZMEML—F—DY R b

_ E3 = HE
BEFF oY —4 BREE HER FRsa - RIBE EE
YEE Bh
IR
Cloud Profiling Radar for Earth- . K
CPR CARE JAXA EarthCARE 2023 EK 0.65km*1km | 230kg | 308W
FETH : 400m
FY-3G 7K -5k
PRM Precipitation Measurement Radar CMA Fv.3l 2023 &K Eljlf'ﬁ_:QS?m — —
ISS 7K : 7.9km
: 5
RainCube Radar In a CubeSat NASA RainCube 2018 fEK EE120m 5.5kg | 22W
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L3

DPR

e HE

Y — i - =
Y—4% REE mEL 5L WEE fRAREE ES B
Dual-frequency Precipitation GPM Core K :5.0km

Radar JAXA Observatory 2014 Bk FEE :250m 780kg | 710W

M) ~ A 7 v EEELE

BE R

SCA

OSCAT-3

WindRAD

SCAT

SCAT

RapidScat

~A 7 v EELEE (Scatterometer) 1%, 1960 4725 14 FFEO & ORI TE Y | 2016
LRI 5 FEEBHE STV 5,
G PR B T I U S HIR T H D,

M 218 <A 7 mE#FEE DY 2 K

. - HE
oY —4 REE HER BH LA ]} fRIGRE EE %73
Metop-SG-B1 s
P EE -
Scatterometer ESA Metop-SG-B2 2025 ,\ | 25km 600kg | 540W
TiEKSH
Metop-SG-B3
Scatterometer for Oceansat-3 ISRO OceanSat-3/3A 2022 | wEEEE | 6.25/25/50km | — —
N i .
Wind Radar CMA FY-3E-J 2021 ﬁgi_l‘ﬁ 10 or 25km — 265W
HY-2C
Scatterometer NSOAS HY-2F 2020 | EBEEIR | 25km — —
HY-2G
CFOSAT . .
NSA 201 7 10k — —
Scatterometer CNS. CFOSAT follow-on 019 | jBEEIE | 10km
Rapid Scatterometer NASA ISS RapidScat 2014 | BMEAE | 25km 200kg | 220W

N) ~A 7 o= EEt

B& 5
IRIS

Altimeter

KaRIN

Altimeter

SHIOSAI

Poseidon-4

~A 7 & ER (Radar Altimeter) (X, 1960 4E2°5 22 FEO L ORI I TEY
2016 LI 10 FEEEPHFE ST B,
KF G BRI = O m D ER T H D

ME 219 <A 7 uEEEEOY X b

. - = HE
oY —4 BREE 2R BAa B fRIR R ES %j]
Interf tric Rad N
nterierometric Radar ESA CRISTAL | 2027 1B 5K 10km
altimeter for Ice and Snow
BEHERE-S
Altimeter NASA SWOT 2023 i 25km 70k 78W
E-HRES g
K
fE L 50m
Ka-band Radar wn s B\ 1km 1100
NASA SWOT 2023 KR8 300k
Interferometer KR it E= g w
fE_E 10cm
BE 1m
SRR
Altimeter JAXA COMPIRA 2022 | ' P 20km — —
SE-ARES
SAR Height Imaging
Oceanic Sensor with JAXA COMPIRA 2022 BESE Skm — | =
Advanced Interferometry
Sentinel-6A HFEES-
Poseidon-4 ESA 2021 . . 20k 60k o0wW
oseidon Sentinel-6B B EE m &
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&R

ALT

SWIM

Poseidon-
3B

SRAL

oY —% BREE HEL Bt B
HY-2C P
) AREE"
Radar Altimeter NSOAS HY-2F 2020 . .
R RR
HY-2G
Surface Waves CFOSAT
Investigation and | CNES CFOSAT 2019 | FR-BEEES
Monitoring instrument. follow-on
Poseidon 3B CNES JASON-3 2016 RERE:
I RLE
Sentinel-3A
Syntheti t Rad Sentinel-3B BES-
yl’.l etic aperture Radar ESA en !ne 2016 ’ﬁﬁlﬁil—:
Altimeter Sentinel-3C B EIR
Sentinel-3D

0O) GNSS B i)
GNSS FEi#HEfELH (GNSS Radio-Occultation) 1%, 1960 FEH 5 28 FEEHD & D NFH%E X

BE R

ARMA-MP

RO

CION-2

GNOS-2

GNSS-RO

Pyxis-RO

Tri-G

ROHPP

NTEL ., 2016 FLUEIT 10 FEBEE SN TWS,
KRB EI TR - BENERTH D,
X% 220 GNSS EFEHEHRER OV X k

] *
oo —4% RESE 24 BHLA —
YES
X . Meteor-MP
Radio occultation E R
. N1 RE-EE-
instrument for Meteor- Roscosmos 2025
Meteor-MP #hFR
MP
N2
Metop-SG-
Radio Occultation Al-3 N
ESA 2024 BE-T
sounder Metop-SG- BE-EE
B1-3
R
CICERO-2 Instrument for B -BEK - %
GeoOptics CICERO-2 2022
GNSS-RO pHic 7K Lt
&-1EKS
. . a 8 _:‘I -
GNSS Radio Occultation CMA FY. 2021 Im}JE &'.J;
Sounder - 2 3E,FG,H,,) ELERE
Global Navigation
Sentinel-6A . R
Satellite System - Radio NOAA entine 2021 B
. Sentinel-6B
Occultation
GNOMES-1 - . |
Pyxis-RO PlanetiQ 3 2020 RE-RE
Triple G (GPS, Galileo, GRACE-FO . R
NASA 2019 SEGLE
GLONASS) (2 sats) BE-RE

Radio Occultations and
Heavy Precipitation with CDTI SEOSAR/Paz 2018
PAZ
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R

20km

18km

30km

20km

KFE
300km
EE:
0.5km
K I -
300km
HE:
0.5km
K I -
300km
HE:
0.5km
K I -
300km
HE:
0.5km
K I -
300km
HE:
0.5km
K
300km
HE:
0.5km
KFE:
300km
EE:
0.5km

]
el

70kg

60kg

22kg

10kg

6kg

6kg

4.6kg

HE
L))

78W

90W

30W

50w

50W

16W



S, _ * fiZ{g - HE
B&FR oY —4% B’eSE 2R Baa WEE i EE EH
K F
CICERO Instrument for ) R 300km
CION GNSS.RO GeoOptics CICERO 2017 BE-ERE — 1.2kg | 8W
0.5km
JK I -
N N 300km
STRATOS STRATOS SPIRE Lemur-2 2016 RE-ERE — —
EHE:
0.5km
o fXFM : GeoOptics fk
Crunchbase LT —H# X—2 |2 L iX, EE&HEIT 4 707 NMToTEBY, BeiHEREE

20.8mUSD & 72> T\ %,

X 221 GNSS B HREH OLLHE

GPS. . e
“““““ From
........ Sensor L i
---------- ~60 sep/.
Sensor "//
. '-h_--qp-_--.- .....
1-
GPS| £
(1]
3 g 10 -
o
2
g 100
o
GPS 1000 . — ‘
200  Temp (K) =

HiFT) GeoOpticss Ak —A—

Xz 222 GeoOptics HH#E DR

> ALTITUDE 500 km
> SPEED 25,200 kph
> ORBITING THE EARTH every 100 mins
> COMPLETING GLOBAL COVERAGE every 12 hours
> WEIGHT 10kg

> SIZE shoebox

HiPFT) GeoOpticss kR — L ~_—
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P) ApkBAN L —4— (SAR)
A EBE 0 L —4 (Synthetic Aperture Radar) %, 1960 4E)>0 42 FEHD & DO 23R ST
BV, 2016 FFLIRIT 21 B SN TV OEFETHORERY =T 2 b OB+ —Th D,
SR PRI - B2 - Vi - TR R EZIETIEY | A EBURER - BT LA Y — 236

BE R

ROSE-L

HRWS-SAR

BRLK “Briz”

MeteoSAR

SAR-L
(NISAR)

SAR-P

SAR-S
(NISAR)

L band SAR

PALSAR-3

W-SAR

UMBRA-SAR
X-SAR
CSG-SAR
Capella SAR

ICEYE SAR
SAR RCM
SAR-L
S-SAR
SAR-X
XSAR

SAR-C

F & Eh LT\ 5D,

X% 223 AREANL—F—DY X b

toY—4&
Radar Observation System for
Europe in L-band

High Resolution Wide Swath X-Band
Digital Beamforming SAR

Onboard Radar Complex (X-band)

Meteorological Synthetic Aperture
Radar

SAR-L for the NASA-ISRO Synthetic
Aperture Radar

Synthetic Aperture Radar - P-band

SAR-S for the NASA-ISRO Synthetic
Aperture Radar

L-band differential interferometric
synthetic aperture radar

Phased-Array L-band  Synthetic
Aperture Radar — 3
W-SAR

SAR instrument for UMBRA
satellites

X-SAR

COSMO-SkyMed Second Generation
Synthetic Aperture Radar

Capella SAR

ICEYE SAR

Synthetic Aperture Radar (C-band)
for RadarSat constellation

Synthetic Aperture Radar (L-band)
S-band Synthetic Aperture Radar
Synthetic Aperture Radar (X-band)
X-band Synthetic Aperture Radar

Synthetic Aperture Radar, C-band

BREE HEL
ESA ROSE-L
DLR HRWS-SAR

Meteor-MP
N1/2
Roscosmos
Obzor-R N1-
4
Meteor-M
Roscosmos
N2-3~6
NASA NI-SAR
ESA BIOMASS
NASA NI-SAR
Ludi-Tance
NSA
CNS 101A-B
JAXA ALOS-4
CAST HY-3A/B
UMBRA UMBRA

Synspective StriX-o/B

AS| CSG-1-4
Capella Capella
ICEYE ICEYE
CSA RCM-1 -3
SAOCOM-
CONAE
1A/B 2A/B
UKSA NovaSAR-S
CDTI SEOSAR/Paz
NEC ASNARO-2
GF-12(-
CNSA
02/03)

300

L
FE

2028

2026

2023

2023
2023
2023
2023

2022

2023-

2022

2021
2021
2020
2019

2019
2019
2019
2018
2018
2018

2016

B

-
TiEK
548K

3Rk

Rk

weE-L
KD

ik

wefE-L
KD

=1

K
o-mE
®E

BB

R
R
3Rk
Rk
3Rk

3Rk

3Rk

TiEK
7 FEAE

e 2
e 22

-

Hd

0.25-
25m

0.50r
1km

1m/5-
500m

2-7m

60m

2-6m

3m

]
el

206kg

3200kg

70kg
150kg

810kg

600kg

1500kg

221W

500W

17000W

1270W



o - Tk BB g HE
BT Y —% ge% mEE& L. BEw °° EE
GF-3(-
02/03)

Q Ehtrs
o« H /)BT 7 (Synthetic Aperture Radar) 1%, 1960 4725 6 FEEHO & ORI I N TE
D, 2016 FELRIZHFH O b OIFBR I TRV, i, 2018 LA Uk v —ZFEA 7
B NASA 2016 BT bt T s,
o XIRMHEEITEILGTH D,
X 224 EhHEVVUTDY R B

. ITE fiR{% HE
BEFR o9 —% REE HER "E EE
FE — B BA
=
SWARM-A 5
ACC Accelerometer ESA SWARM-B 2014 12 N/A — —
SWARM-C
3-Axi Electrostati Gravit
EGG s blectrostatic  Gravity ESA GOCE 2009 Ezj N/A | 150kg | 75W
Gradiometer 5
Satellite-to-Satellite Trackin
SSTI g ESA GOCE 2009 Eajj N/A 6.1kg 35W
System 5
GRACE (2 sats
High  Accuracy Inter-satellite ( ) )|
HAIRS . NASA GRACE-FO (2 2002 o N/A — —
Ranging System 5
sats)
GRACE (2 sats)
Super Space Three-axis BN
SuperSTAR NASA GRACE-FO (2 2002 N/A — —
up Accelerometer for Research ( 5 /
sats)
Space Three-axis Accelerometer
STAR P 1S DLR CHAMP 000 P wa — —
for Research mission 5
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3) Do HIERELRIEAT
A) GNSS-R
e GNSS-R %, Huzk#Fm O L7z GPS 2 IcfR SN 2R (GNSS f2) OEK %%
fE L. T 2 2 & THIBRER I O IRBE A BIHIS 2 H1ETh 5914, GNSS 1L, ZDHD% S
MHBAVAT L= a bR I ENTE, Zhve SAR Wl bikifrz v 72 GNSS-based
Bistatic SAR (3587 7 HIERBUAI T Bt & U CTARTEH 218 VT 5915,
*  Small Sat Conference T% GNSS-RIZEAT o #ENIN TN D

X 225 GNSS-R 0ffaxX

@ g GPS2 @
GPS1 -/' GPS3

GNSS R
Antenna

%\. ; ~,:;

& f,\g

WNI yT-R
\

’

—
~

HAT) Weather News

Small Sat Conference 2022

The NASA Cyclone Global Navigation Satellite System SmallSat Constellation

Christopher Ruf, Hugo Carreno Luengo University of Michigan (3¢%E8H)

[RA1+]
2016 42 12 A 15 HIZITH LiF o7z 8D~ A 7 nfig o A7 L—3 3 ThDH NASA D
Cyclone Global Navigation Satellite System (CYGNSS) I v ¥ = 2B\, SmallSat = A7
L= a Y ORIFNC &V ATRE & 72 o T2 TR R OBHARIENIC DWW T DA T A b 22K

(2]
> CYGNSS O

914 https://jp.weathernews.com/news/20598/
915 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7763647/
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® CYGNSS i, /MR a s A7 b —a U2 L7201 TO NASA #HIEKE=I v a v
B 520km, WLEMRMA 35° D M#E FICELE Sz 8 BEOEEN DRI, 2 AT L
— g ORI RIRERN X~ 7 IR,

BRI, AT X RNDNA RET v 7 L= —ZEH el L TRV, GPSHEND
EEIN, HEE TTFHEMICBEL LTGS2 ET 5,

1 L ClE. surface scattering cross section %z [EFHIE L surface roughness, near-surface
wind speed, air-sea latent heat flux Z#£E, [ LT, HZFRAHLo LK OHEEBK
LI DO EGAL S FIHE,

GPS O~ A 7 wiJEBEAMENT= D, FEAKRD L~ B & HIE "I RE,
AVATL—Va VORI T — Z BN T v T DM L R
f23m B L, BEHEREDOIF O, BB A 21k, TEKS BB ORI FREIZ 2 D,
Engineering commissioning /% 2017 43 1258 T L BIfE, X » ¥ = > (& science operations
phase IZ& %,

> WE SN TWARNFIZLL T OEE
® SCIENTIFIC RESULTS OVER OCEAN
BHRKIEDTA T A I NES 7Y T TED, 2018 05 2020 FEDIZ CYGNSS 7234
Y7V T LT, BT =3 L EDR,
CYGNSS 72381 L 7= Storm (2018~2020 4-)

?
g
£
st
&
2
Py
3
-4
K]

longitude (deg)

vV OROBBRD T A T A ISR D R
v UL CYGNSS O A — /"= XA 03 b - T2 5HT T, SO inner core D E % /R4
vV ZOMOBRIEEIFIUTO LB
Ocean Surface Wind Speed (¥ i J&liH)
Hurricane Prediction and Data Assimilation (/U 27— Pl & 5 — Z [Al{k)
Heat Flux at the Air/Sea Interface (KEAELESE D Heat Flux)
T L TIToN 2 EIREH S ICEEZES L, FREE< ORBEISEEIN LD
THIHEZRES D Z LN TE L, WEMBBZHKEDFAEITITH EVRESNLRVTD, %m
T & DB IRKUE DB T O RUEZHEE T 5 Z L3 F[EE, NI T — L ZDfHED
JEGEH I A 2 BUE R R TR T VICE L, PRIA Lo tE 2 EGE
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® SCIENTIFIC RESULTS OVER LAND
Soil Moisture (387K 4%3)
Freeze/Thaw Detection (HUf5/FlfE A1)
Inland Water Body Extent (PN /K #ipH)
Bz LTl 138705 0> GNSS ST R E OF ERAEICHEUEL TH 5, RERIRE T, LHEOH
R IR E KRR KRG T D720, CYGNSS B S L8RS EHEETHZ EMNT
5, HTEOWRKRENOMAFRE~OBITIIFERICOREREELLEX DD
CYGNSS (3R O Wk L T 5 2 LN TE 5, WEKIRAFET 5 & GNSS 13
O — L b D & S ZE S fRRE TR~ TR AERRT D 2 L AN ATRE
» CYGNSS a2 A7 L— a0 8 BOMEIT, 5 FLL LR L7 b IEFICEIEL TRV,
2B 21TV, B 2 =7 4 OO —#HO TR X ORI ET —42 7 a X7 ek
AL T2,
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B) AIS
o MIBOALEZEH T 5 AIS Receiver 78 LEO fiEICHEH IND r—AnNEMLTW5, i
@ Cubesat F® AIS Receiver [% 55g LA T EFAYSIRETH 5,
X% 226 Satlab A/S #td LEO 2 AIS Receiver

The QubeAlS Receiver and Polaris 4-channel AIS Receiver by Satlab A/S

The QubeAlS Receiver is a fully self-contained SDR-based AIS receiver suitable for LEO satellite missions.
It weighs less than 55 g and uses less than 1W during full load. The product has flight heritage from several
missions including AAUSAT3 for which Aalborg University has public data. The system is designed to be
easy to calibrate and is in-orbit configurable for 162 MHz or 156.8 MHz long-range AIS channels.

SPECS
data interface UART
CAN
mechanical vibration 14.1Grms
lead time' 8 wk
data storage 1GB
mass <5bg
power cr;:rnsurm:ﬂ:ircm2 <1W

1. Standard lead time
2. during full load

HiA) https://satsearch.co/products/satlab-qubeais-receiver
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e FUAR—FRAEEZAREELEL TS HDEH H D, Honeywell th> AIS-MS03 X On-Board
Processing (OBP) & On-Ground Processing (OGP)D 72 D A7 kL& ¥ 7' F v DA E
TEZAEE LTS EDZ ETHD,

X% 227 Hoenywell £t AIS-MS03

MASS 14009

DIMENSIONS 228x180x41 mm

DC POWER CONSUMPTION 6 W maximum, with two channels powered
SUPPLY VOLTAGE 28VieY

OPERATING TEMPERATURE RANGE -10°Cto +50°C

NON-OPERATING TEMPERATURE RANGE | -35°C to +80°C

RADIATION TOLERANCE 10 KRad

POLARIZATIONS 2, coherent

AIS CHANNELS PER POLARIZATION 4

DEFAULT CHANNEL FREQUENCIES 161.975MHz, 162.025 MHz,

156.775MHz, 156.825 MHz,
SUPPORT FOR FUTURE FREQUENCIES | 161.950 MHz, 162.000 MHz

CHANNEL BANDWIDTH 25kHz

SENSITIVITY <-118 dBm (10% AIS Packet Error Rate)
SIMULTANEOUS DYNAMIC RANGE 55dB

RF INPUT BANDWIDTH 156.0 MHz to 163.0 MHz

FREQUENCY STABILITY +0.5 ppm

PHASE COHERENCY <5

PASSBAND RIPPLE <1dB

RAW SAMPLE RATE > 288 Ksps

SAMPLE BIT DEPTH 12 bits

OPTIONAL BUILT-IN STORAGE CAPACITY | 8 GB Flash (4 x 2GB banks)

RF 2 x SMA-F, 50 Ohm

TM/TC Dual redundant CAN bus

HIGH SPEED DATA Dual redundant Synchronous Serial LVDS Interface up to 50 Mbps

Application
Memory

AIS-MS03 Module

HFT) https://research.csiro.au/cceo/wp-content/uploads/sites/252/2020/09/NovaSAR-1_AIS_Receiver.pdf

C) ik IoT
o IOTHITEERmEITZ 212 KRKOELZSZROZ &
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4) 57000 T

A) B

777 =0, RFRFBRARITHE O W 2 IRICDOFEM TH D, BIENRA / X— 3
aFFORFEM & LT 2000 SERAETHENSIER STV D, ERFFHIZTREO®Y TH D,

R
K 228 T 72 DA A—D LMDREBERM & DEV

Graphene:
2D material

Fullerenes:
0D material
/céc\c%
c///t: \c\
d )
ﬂ'\ //é Carbon nanotubes:
4 5
N Pa 1D material
&

R
C=c—C

wpublishmg

Clarity from Complexity™

Cyclocarbon:
0D material

Graphene is a Frontier Material

200 times
stronger than steel

World’s best
conductor of electricity

Very stable material
Non-toxic

Flexible and
transparent

Source: hi

This graphic is copyright free

Diamond,
Amorphous Carbon:
3D material

A7) Nixene Publishing

Kk 229 7T 7= DREK

4 “

I
| )

%
E

ttps.//www.nobelprize.org/uploads/2018/06/advanced-physicsprize2010.,

Highest melting point of any
material in a vacuum

100 times more
tear resistant than steel

World’s best
conductor of heat

World’s most
fatigue resistant material

World’s most
impermeable material

H7T) Nixene Publishing
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o FHEMATOL2VOHBRTHAINTEY, MAHEED Solar Sail, LI AD 3D 7Y 7
g rRealry b, TINNAYE=ZEZY U TOEVY— RS T T o EHWTHEEINT

WD,

o M7, BEEMLWIRBIZWZoTER LT, ZoHME &5k T 2028579 2% The

Graphene Council916 &\ o 7=[H{K & FF7ET D,

K& 230 /77 DEBE

Impossible to Industrial

Graphene
hype phase

First mention 201 O"to 2015 [5]

Proof of concept 3D
printing Lunar and
Martian regolith

Sun-THz
graphene THz sensor
telescope launch to

of graphenein  Discovery of With graphene the 1SS 2022 [11
) ) the literature 2D materials composites o
ISlngle ?torr:)lc By Boehm landscape 2017 [7]
layer of carbon - 1ggg [3] 2005 Geimand | Graphene ? _
in graphite first Novoselov[4] commercial Graphene in COOrrt;eigS;irtaephene
mentioned by - disillusionment one million P :
Graphene first Ford C launch vehicle
Wallace ; . phase ord Cars c
1947 2] isolated by sticky 2019 [8] first launch
tape by Geim & 2014 to 2019 [5] 2022 [10]
Novoselov
2004 [1]
2D materials considered glv?lgreégélfs l l l
impossible 1937 [1] Geim & Novoselov NASA invents ESA successfully tests
Sources: 2010 [1] Holey Graphene Graphene solar sail
Pigaddotorog10.100B/0031-5B4S/2019 1461014003 2017 [6] (1ms2 with 1W laser)

https:/fwww.sciencedirect. com/science/article/abs/pii/000862238690 1260 ?via%3Dihub
https://doi.org/10.1073/pnas.0502848102

https:/fwww.youtube.com/watch?v=nkmAVAaBLqM&t=187s
https://www.nasa.gov/langley/business/feature/nasa-langley-s-technology-further-enhances-graphene-functions
. https://www.nature.com/articles/srep44931

https://www.youtube.com/watch?v=tnBDYIicQQE

https://www.esa.int/ESA Multimedia/lmages/2020/05/Graphene sail in_microgravit

10. https://orbex.space/news

11. https://www.graphene-info.com/newly-designed-telescope-graphene-sensors-be-used-space-near-future

RN WN S

B) B
. FogRE Y —
o 201942 A 3 H., ZEBKIIS T 7 = T X DS — PRI A T U S O RSN
oY —E L, BIEEORIME =L LTHWORTW D& AE L — L T 10
5L DR 2 R L7 & RER L7297, KKK & oL FERFTER A TH Y . 2025 FEELL
MO FE(bE BIE LR 2D 2 78 ¢, B3 L3 ERIT & 78 o — L [RERIS IR EID 4
BN, SRITEHDPAREIC D X9 2B bHED TN &y 998,

i. YA KUY —
(DRaytheon

2020 [9]
Nixene

Clarity from Complexity™

This graphic is copyright free

tHFT) Nixene Publishing

e 2020410 A 21 H. Raytheon Intelligence & Space {% Raytheon BBN 2877 7 = & U 5

916 https://www.thegraphenecouncil.org/

917 https://www.mitsubishielectric.co.jp/mews/2019/pdf/0213-p15.pdf

918 https://monoist.itmedia.co.jp/mn/articles/1902/14/mews055.html
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YTV UBEAT A AEEH LT, A A—%— (bolometer) LFEHIND BV —HAEEL
o019 ERASBLFHERE Nature ([ZH5H S 4172920 L g3 L7, BEFO® P — 0§ 100,000 £/
FEo@muw~A 7 milg st & o2 LT, HEBE. L —#—. Lidar, BEMWEORE
EEUOB CTRERBERAFOEBINRZ L THL L LTINS,

o 723, bolometer [T AR ERLE D=L F—Z2ZYL L TR 5 & O THREAIZIZA TOJE K
BCHEHTE 208, ZHONA PR L LR SN D5E I3 HaE B RO RS 1XiZ &
A EBIRFCE U, MoFEIC X D HgR 2 1E D OB REERGEICZH S, @R 6 B
7 X VO TR & 5130, Xtas & LTHHRIH & 5%

@Emberion?2 & Graphene Flagship923

o T4 VT v RTHRINREN AT 72 8% FHT 5 Emberion 1%, FRIMEA A —V 0 THEERZ I BT
FERSEDOIT 600 Ha—rDEEZIHEL TS, Emberion (T, 77 7 = 0L OO
@R B O IS AR IC BT 5 U — X —D—>T, Graphene Flagship ®/X— F—TH
Do

e Graphene Flagship /%, Human Brain Project <> Quantum Technologies 72 £ ® Flagship &
& Hic, EU B EEARBFHEINOMEIT L L, EU OA ) X—2 g Vgl T 57201 b
LT 72D TH 5924,

{1y

919 https://www.raytheonintelligenceandspace.com/news/2020/10/21/delivering-promise-graphene

920 https://www.nature.com/articles/s41586-020-2752-
4.epdf?sharing_token=92bA0S_32e3xR5FLmatM4dRgN0jAjWel9jnR3ZoTvOOdC4FLDHOcGv4TAZ4ETQKFSh-
_IlmnHi4RrpD7XSkHLIzZYQfdeIDrM-
YGLODZF2ct2Aq60PFM1045tjZ25ng4PgDOOVIIgNDLQVI1jgWtchinC2NNAJ3-QIu0kWNsd-7FQ%3D

921 https://astro-dic.jp/bolometer/
922 https://www.emberion.com/
923 https://graphene-flagship.ew/

924 https://digital-strategy.ec.europa.eu/en/activities/flagships
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5) HAERDGEH - 58I DI3HT

e OSCARDT—#RXR—R|ZFK oI —FORTEDE =0 KEI v a VEERTED
D, LV S TEBLR TRE A R STV b,

e ZTOOLHADEEDIH, BEEL - 20— L TV AHER L s S E
TRRIZED ELEDTND,

e IhERZE, E- -BAKEEVVI—IZIHAROBRLENZD L, ZTOMOE P —FETH HAN
TV RBUVRERETE TCWDHINH 5,

X% 231 B V—FEEILOHAREHEDO S LB R

LN oy —EE WE | BAREHEOHERYN | aAGREHERE
BE | BxrE EEE 2 Dz 7[%]
1 | Cloud and precipitation profiling by radar 4 1 1 50.0
2 | Ocean colour imagery from LEO 17 1 1 11.8
3 | Multi-purpose VIS/IR imagery from GEO 27 2 0 7.4
4 | High—resolution imagery for land observation 29 1 1 6.9
5 | MW imagery 70 4 0 5.7
6 | Space Weather: Solar activity monitoring 97 1 4 5.2
7 | Instruments covering 400-700 nm 99 5 0 5.1
8 | IR temperature/humidity sounding from LEO 22 1 0 45
9 | Instruments covering 8.5-15 micrometers 45 2 0 44
10 | Instruments covering 1-300 GHz 105 4 0 3.8
11 | Space weather: Energetic particles monitoring 411 10 2 2.9
12 | Space Weather: Field and wave monitoring 141 2 1 2.1
13 | Synthetic Aperture Radar 19 0 4 211
14 | Cross—nadir IR spectrometry (for chemistry) from LEO 10 0 1 10.0
15 | Multi-purpose VIS/IR imagery from LEO 16 0 1 6.3
16 | Instruments covering 1300-3000 nm 17 0 1 5.9
17 | Radar altimetry 21 0 1 48
18 | Instruments covering 5.0-8.5 micrometers 45 0 2 44
19 | Instruments covering 3.0-5.0 micrometers 35 0 1 2.9
20 | Instruments covering 700—1300 nm 41 0 1 2.4
21 | MW temperature/humidity sounding from GEO 0 0 0
22 | Ocean colour imagery from GEO 1 0 0
23 | Cross—nadir SW spectrometry (for chemistry) from GEO 2 0 0
Instrument covering 15 micrometers — 1 mm (300-20,000 0 0
24 | GHz)
25 | Cross—nadir SW spectrometry (for chemistry) from LEO 5 0 0 0
Lidar observation (for wind, for cloud/aerosol, for trace
26 | gases, for altimetry) 6 0 0 0
27 | Radio occultation sounding 8 0 0 0
28 | Imagery with special viewing geometry 8 0 0 0
29 | Earth radiation budget from GEO 9 0 0 0
30 | Limb—sounding spectrometry 9 0 0 0
31 | Cross—nadir IR spectrometry (for chemistry) from GEO 14 0 0 0
32 | IR temperature/humidity sounding from GEO 14 0 0 0
33 | Gravity field measuring systems 20 0 0 0

HIFT) OSCAR LY DB
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oY T7a1—-UaVICET HHRE

ToHTa—V g BT, BE T —Z OB L~V Ok & IR BT, xRS b
TITONTEY ., < OEH/ BHFEHA X7 MZEHS5 LTS,

BATENTIE, EREITEMBEE . $5I2 CNN Z W ZER R L 2> TR Y . mZER 7 fRRE
b/ @AY bVAREEL SR O®mEL, BLOFHREa X FoHIEZ BfEL7-E7 1/
T—=%T 7 F ¥ DMRBIEETH 5,

HERBHBED LY 72— 3 70T Y XAFERICEB W CTIEIHFERRVIZETLTED .,
PRINZSRE SRV TV D, KE. BHA, A > FEIIKIEIZEILZ B> TV SR,

ARIZE Y 7 2—2a 73 XA IR E RN KIEZRBNLEZ & >TWnWb, —F
T BV 72—V a OO BBET -2 WVWOBEATIX. BERT -4 7% b5,
Ok L RIERAEN RIAEN D ALOS-1/2 T —Z Nifar & 72 57249,

T A7 by 7 L IGARSS 2022 ORGHERMRZENE 2 2 & A RIZEMBENA =AY

MV, B X MVIR/LWIR O EEICK T2 HS BIHIEEFDO=—ANEmELLEZXD
no,
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1)

KRENZIB T DA 25 2 T5

NISAR X Albedo @ KL 9 ICIFFEDHE TITELEFEHEO L 2 ## L, #MlAabEs2 LT
B lome 215 8 9 & 2B TP TV %, BlZIE, Phi-sat TIEA >R — N AT LIS O
AEL 72X TE Y, FMPL-2 (Flexible Microwave Payload - 2) Tix, B2V OflAEHHIC
KB OREEED 7] B3 2 2D REE S Vo, WK DOE SLE R, miE OB 3T, LNy
KA 7 o BREHOT—Z1Z GNSS KEHOT—F 2R T L, =a—FNV Xy bT—JIC
LB TFRIOBEN EXDZ EBNEFEINTE,

oV T a—Ta TR, FHEREE, REMESNEGE, BB EER R B o
ZeM A, BV REE, BT — X O E OFLE . I 2 BEREER TOR
BEHEDOEODRY hT—2 R ORI L TED L IICEY #Hir_R&ENE W) HICHER

T D,

T = AR OWTIE, BIIDIS Uo7 — 2 O EYEOfE L 0] 707 — X SR EE L 70 D,
BR U727 — ¥ 26 213 Lebel0 TRElA T 257>, Lebel 1 TEAT 20 EWVoT2, 7a2—Va
PTNTYRLDT —FT 7 Fr—bip LR b EERD,

oV T a—Ta OB RITIIL 0= 1 B OA—F v ) — A EBRRE L Vo T
AL DY, TOXIREIZOWTHLHEEE Y EL DD,
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2) ARFHckT stV 72—V a3 VOER

e ARFITH, BV Ta—TarE (BipbvrV ARV SR ADOT — X
EMGEE, BH—OF — 22T 57 vt R) LERT D,

e kBrHTa2—Ta i, Raw data ITIHVWVERIRO T v 27 kb BT E 2 A2 TRk
EEDREROT 0 Z Y MIED E TOML REMETIThI, fE T 27 — % ORI L~
Ko CHIOHAMREN 72 5 (MK 232 ),

s HMTEAHAWETZ7a—Tar7 A3 XAIBNTE, FEBKWIZEITLTEY,
IGARSS 2022 (23T H FE OB & DR ENRKZH TH - 72,

o VKBTI, 7a—Ya I LIRSy — ., 72— g LIk A IMEEIC W T
RLHET D,

X 232 F—FAELV-NEBEORLYT2—Va VOSE

Raw Data Cal/ValData’ | = . .

. = s - - Feat Level fusi
Fusion 51| ezt
R - v ZERISIRAER E
Y BB YORRR/FURE PRI T v REBHHOMAICLHTH
=% . BN BEm  SARmiFDALLEESDE | ERL
- & FAMBOREREE) b
v AR MMERECES v ISe=T=)/ - PE—
Eiﬁ%%g IEJRH UnmlmeQtf:.Ji%ﬁﬁﬁL EE/_\%@B@@ %Aim:j{f
v FeUTL-SavETNEoRE el T Sl ettt
OFLyTHE FIFv S
- Phi-sat FMPL-2
¥ Harmon v ETOVNFRRINEE S P _p
= ¥ BIOMASS/NISAR/GEDI JAR=ZRINVER ,ﬁ;f;%é;@%*ﬁw A A

HIAT SR Z B &2 DB IS CTERK

Xz 233 IGARSS 2022 I2BIF AV H 72—V a r7 Y XLEOEBIFEFRE
&t

BA:1% ZDith:3%

KE:3% \
BRN - 22% ‘

hE:67%

KEDM:FLIIIT B ITTIET. YR —L

HiFT) IGARSS X Y DB sk
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3)
A) B

Bk 7aE s vOT7a—Va

WK, BrH T a—Ya VIEREBRDO T 22— g R0, Bl LA LN BEO T 7 2
—Var & L UFHENTE,

4. Harmony (ZRE S D X 9 ZelRlRe A/ RIS BLANC X D PEgEm L& RiATe 7 m o= 7
FSSEH B0 o0h 5, TNHDT 2—Y a LB WTIL, MEDRBNMAEL R, T
Y XLRHET — % 7a—%5 Gt R — NLOWEEAFZ— 207 1 ¥ A Tk &L
UL DFREFHERLIE L IR D,

Fo, NA A AEHEEIZB W TIT NISAR S ALOS-2 (fFExnd L N RiEE L
BIOMASS (2ft#F S5 P v REEBLT — % 2 5 bt T— 2O EZHEET H-AN
ITohNTEY, H—SNlxrv V7 b— 3 VAELET ) T2 DITIRIRITALEE L~ )L TOFE B
MELRDHEZEZLIND,

B) =i : Harmony I v 3> (ESA)

BE
Harmony (I[H STEOROID) < v a % 2 >® 500kg F2HE D2 THERL S 41, Sentinel-1 C
F 7212 D ORI —#lE m LT, Sentinel ORiit: 250km HiAUZALE (X 234 BPR),
Harmony #7235 X O Sentinel-1 {2 & % Cross-Track Interferometry (XTI) 3 L8 Along-
Track Interferometry (ATI) B 573 Al RE 72 4% ik,
2 ©® Harmony # 2 (X HELIX #%, 7>>. 1 -0 Harmony & & Sentinel-1 C, D DA%}
ALEIIARZE,
Sentinel DMUH L7c L—X —%2%5T 5 C /N FSAR Ly — =R Eh~f um—K,
EREIC X O ERE, A S ORI K DB A B,
Nz T OKEROHETE EMIEDTZDD 25D 3 0 R 2 72 TIR BURIN) 2 R—% k&
HFREE D AT N VARG A 2. 7= VNIR (FIHLEARAN) 2 R — > b i 2 7o PG D
VLT AR A m— REHEH,
Wi,/ KT < OKIR /MR DOFEM 72BN & LT EA BT 5 2 & C, 220 ) FrmfE o
fREZRD DT ODT —Z A B E LTW5D, BRIICIE. ESA (2361) 2 HEREBLRIHENK 925
1235 < challenge Oz HIE L T\ 5 (XIFR 235 &),

925 Rast M., Kern M., “Earth Observation Science Strategy for ESA: A New Era for Scientific Advances and Societal
Ben”
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X% 234 Harmony #E DR

Sentinel-1D STEREOID-
| rasokm R 000 —
-------------------- T 400 - 800 m
STEREOID-B Ay

Stereo Formation

HiFT) Paco Lopez Dekker, et al., ” Stereo Thermo-Optically Enhanced Radar for Earth, Ocean, Ice, and land
Dynamics (STEREOID)”

XKz 235 Harmony v avDHK

e ESA
Short description challenge
SC-1  Quantify the temporal change of volume and mass of glaciers, ice caps and outlet glaciers 2
of ice sheets and their contribution fo sea level change
SC-2  Study the 3-D deformation and flow dynamics of ice sheets and glaciers in order to better c1

understand processes affecting their stability and dynamic response to climate change

SC-3  Measure the instantaneous sea ice drift velocity and deformation. improve estimations
of sea ice roughness and thickness with high spatial resolution in support of sea ice model C3
development. to improve both operational forecast and mass balance studies.

SC-4  Quantify sea ice and Marginal Ice Zone (MIZ) mesoscale variability C3

SO-1  Provide high resolution observational surface currents and wave data to validate and

develop models for coastal processes. ol

S0O-2  Characterize and quantify small-scale (100 m to 10 km) ocean dynamics through the
simultaneous retrieval of high resolution TSCV fields and Sea Surface Temperature 02
(SST).

S0O-3  Measure the surface deformation field. i.e. de gradients of the Total Surface Current o4
Vector (TSCV). in order to retrieve surface divergence/strain. vorticity, and shear

SO-4  Retrieve high resolution surface conditions (SST. winds, waves and current) in order to o4
improve our understanding of air-sea interactions.especially momentum and heat fluxes

SO-5  fully characterize extreme weather events. such as cyclones or polar lows, in order to
improve our understanding of their physics.

SG-1 Monitor 3D surface motion relating to: co-seismic. inter-seismic, and post-seismic

. . . . Gl

deformation: tectonic rifting: volcanism: and landslides.

SG-2  Assess topographic changes over time due to volcanic and landslide activity. G1

HFT) Paco Lopez Dekker, et al., ” Stereo Thermo-Optically Enhanced Radar for Earth, Ocean, Ice, and land
Dynamics (STEREOID)”
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i. trY7a—T3 oftmiEiE

e Sentinel AR S MINZHNZ T, Harmony 22 X 287278 2 D ORI 22 51488 7 17 23800
SND, INHDOT7 2— g 025D, SAR @ Doppler-Shift i C & it fE 7o 3% a1 & e
FEOEEST FLOBLR, 97245 Total Surface Current Vector (TSCV) LI 23 ATHE & 72
0. FRCWEEEREOBET MU 10em/s 4 — % —OREE CBIIIAHE L 72 5,

* TanDEM-X [Al££® HELIX f5% (XI3% 236 M) % #Hie 2 50 Harmony fif2 D7 =— 3
N2 &Y, Cross-Track Interferometry (XTD) (2 X %[kl & Ok O IEfE7: DEM Z42#t3 2% 2 &
DA[BEL 72 D,

e —J7® Harmony f# & & Sentinel-1 ® 7 = — g |2 X % Along Track Interferometry (ATI)
IZED . AT VAR KL D S BB MEREN 1 #T B L7eT — 2 22t 5 Z L AlRE & 72 B,

K 236 HLIX AR OISR

vertical
baseline // \\\
horizontal
1A= \ baseline

/g ///, T TS A L effective
_ IVt p f T L7 775 "~ baselines
N Ry i/
i (= __,.,5-—-;__
SH TN
N (desc.)
(a) (b)

H7T) Gerhard Krieger, et al.,, ” Interferometric Synthetic Aperture Radar (SAR) Missions Employing Formation
Flying”
ji.  FRATRRE
* Harmony 7/ & Sentinel-1 OI[aH/ [FIREEBLHIZ 32819 % 72 121L, Harmony #i& &
Sentinel-1 OFMNKIH, T2V XL WET—2 70 —%&2aGT, 4 R— L0 AR
F—LbDT 1 N A THARL &LV ORRE E R,
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C) F# : BIOMASS,/NISARGEDI 2 v+ =

BE
ESA (X% BIOMASS X v 3296 (P 2N K SAR). NASA—Indian Space Research
Organization (ISRO) F:[AIZ L5 NISAR X v 3 2927 (LN R/S/N2 R SAR), & 561
NASA—Maryland K%3:[AZ K %5 GEDI 2 v v 3 2928 (LiDAR) %, 2EROBHEMNA A< R
BEZOBOBMEZ ERBRETHI vy a URIHERE LD BB o TR Y, —EILBEIC
HEAPIRE A TH D,
NISAR X° ALOS-1/2 IZfkFE D L 97 LN K& BIOMASS icfRFEx D PNy RER
ZNOBLNTIN T, AL T~ ZOBEOHEEITITREZ LR TRAH D Z L3 F b LT
9. BIOMASS,/NISAR, “GEDI % DRl A 12 X HPEREM 23K & 64Ty 2 929,930
il 21X, BioSAR-1/2 Z /= LN K SAR 7 —# B X O'P X K SAR 7 — ¥ DAz &
0. ENENHEROITIZ L > TR OND B D XD BIFED @WK A A 4~ 28 OHEE D 7]
RETH DI L053o> TN D 930,
T, BRFEEEZH W L N K SAR & FE R A KR OMEE L ~LCRls L, Support
Vector Machine (SVM) L@ =2 —F /L1 v b U —7 ZIEH L7I2BBUF3E 12 L0 bk oA
I~ ABHEEDORENM L LZFF L HY | AR EZ AW LA FE P Ay RO
AT OWTHHFER T & 2 B 5931,

771

i ERRE
L, RO X D A RE S L —T — X O EAT O BEIZIE, EREROT —X D
Xy V7L —va VABAHRET S ENEEL R D EEFX LN, L1 T Y XLAONN
RKoonsiEsrd,

SHROEM
NASA—ESA H[FEOBHIE 7T v b7 +— AL TdH % Multi-mission Algorithm and Analysis
Platform (MAAP) (2B Cix., BIOMASS, NISAR, GEDI TO{EHNRIAEFNTEY, £
72 MAAP [ TR SN =7 ¥ 7 M, IRIRILH b=kt £ CTiEJiA < open source b9 % Z
EDRE SN TUN 5932,

926 BSA 78— AL~X— : https//earth.esa.int/eogateway/missions/biomass

927 NASA 75— A X—1 : httpsi/nisar.jpl.nasa.gov/

928 Maryland K% 74— 53— : https//gedi.umd.edu/mission/mission-overview/

929 NASA “NASA-ISRO SAR (NISAR) Mission Science Users’ Handbook”

930 Schlund M., Davidson M. W. J., “Aboveground Forest Biomass Estimation Combining

L- and P-Band SAR Acquisitions”

931 Vafaei, S, et al., “Improving Accuracy Estimation of Forest Aboveground Biomass Based on Incorporation of
ALOS-2 PALSAR-2 and Sentinel-2A Imagery and Machine Learning: A Case Study of the Hyrcanian Forest Area

(Iran)”

932 Albinet C., et al., “A Joint ESA-NASA Multi-mission Algorithm and Analysis Platform (MAAP) for Biomass,
NISAR, and GEDI”
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X% 237 MAAP O X

N y N > . Y y D // . y ) Y %
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HifT) Albinet C., et al., “A Joint ESA-NASA Multi-mission Algorithm and Analysis Platform (MAAP) for Biomass,

4)

NISAR, and GEDI”

Pixel Level Fusion

A)

BHIER DOV TNVIRMBET, 7 D LB SN B R E AT 5, M0 EEE
AR MVOERER O BTG S D 2 & D —ikaY

AT NIV REREINOARZE M 3 R DG & | AR AT RV A RRE DD i 24 ] 43 i RE D 1 1
DREIZ XY | \ART NVRRRED D25 fRRE DB 2 AT 5 B RF G O —FE,
Ny vy —7 =27 Unmixing E W o 7= FRERELS H b5,
BRI . FFIZ CNN X° Autoencoder % W2 AFZE3EFR CTH V. IGARSS 2022 1235
WTHELDERPRENTND

NV FREE « S ZEfNRRE T H B /v 7 ua~T 4 v 7l L | B AT NIVASFREE -
IRZEI I ERE TH D~ IVF AT "L/ NA R—= AT MVEG G SEH 2 Lk &
ARG NIVOREE « SRR O BB 2 VERR T 5 ik RAERFESZR),
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KK 238 R v —F=v T OFEX

Original color image Panchromatic image
(240 cm resolution) (60 cm resolution)

Pan-sharpened color image
(60 cm resolution)

HAT) ESRI #f ArkGIS dn—A_X—T XV (https://desktop. arcgis. com/ ja/arcmap/10. 3/manage—data/raster—and-

images/fundamental s—of—panchromatic—sharpening. htm)
< WorldView =° Landsat 72 v =7 MI XD/ 7 a~T (v 7 30 RO E G R
BT — 2 ICETHIEEFBICEBINLTNAH Z L2k b, Convolutional Neural Network
(CNN) DOIEHMEFIATOIN TN D,

e b &b EIESPOT HED PAN Hifg &~ /L F A7 FVEE, 35O SPOT f#2 @ PAN [
& Landsat v /L F A7 FVEG R EICRESND L 57, RGB HEit% & PAN B ORFIA A
I TH o T3 IEFILE DD N RO, NANR—=Z27 MVER E OFE HE L L TE
. RGB Hi{gThlL—=227&N7 CNN EF /L& NA /=AY MVEBOT —F % v b
TS 2 Z L T NARN=ART MVERBRON vy —T =0 ZIikiE{b Sz CNN £
TIVEREEET 5 ke EH I E AT 5933,

o FRVEFETEHBANY RV avT 4 v 7 EBROBEGIZ X0 &G E 7R BB R 2 AR T S
b H Y. IGARSS 2022 IZBWTHHENHo7= (KNF 239 ), @2 m 4§13
ICHEFRRSZ =7y MRIMESOIERR STV D,

933 Y. Yuan, et al., “Hyperspectral image superresolution by transfer learning,”
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Kz 239 BNV RERITuT 4 v 7 EEOBEDOH

a !

[V .

HAT) IGARSS 2022 TH2.MMA.9 £ ¥, Shuai Fang, et al., “A TWO-LAYERS SUPER-RESOLUTION BA

SED GENERATION ADVERSARIALSPATIOTEMPORAL FUSION MODEL”

Unmixing
IR, BE N RIND 2R D8 AT MV AFT DA /R=AXT A A= TI2E D
B LW 3 B 3B TN B,
VNVTFARY MV EBT D L A 28— RAT N UF AT NVSREEDSE Ny, ALY
RV DZER 3 FRRRITAR Y, =W ZERI D FREE & AT MV FREED T % EBLT D72 DI, ™A
SN AT MV E <V TF AR MVEBROMAEIZET 2 ETER TH Y . IGARSS
2022 IZBNTHEL OREEN LI TV,
SNF AR FOVEHRIS AT MIAFEBRERFEF L TWD Z L, ERROME FIEZ Ty
—T =T EIRRR D,
INAIR= AR FVEG & < )V F AR RVEG O FE FIZ KD mWIERL AT R Vo iR
REDOE 4T % Unmixing (53#f) & FHIN L FENFR (KFER 240 2/,
INA IN—= AT NVEBROK BT VT e AT RV THERL S 415, Unmixing 132410
BDANRY MV BIRDHEE (2 FAN) DODOREEOBEHEG L L TLELA5FE
7V (linear unmixing) &, ZEBILICE DR E L TERSNIZAXZ hLELTELZ
57 /L (non-linear unmixing) T, 2 DOFEIZIT HND (KFE 241 ),
Unmixing IZB W TIEL, T2 RA VN ZOFERARET D ENEETH Y | Hil7HEI1C
E57 7 e —FREmAICERH & TWD, fiild CNN X Autoencoder & FREAL 5 FiED
IEM DA TH Y . IGARSS 2022 IZBWTH L DETMIENFERENL TN D, (2.6 EHF
A - BT 2,

RERE & SR OEM

B 2 DR E LT, FHiT — X ORESFHE I A MRET N5,

T, Ta—ValEAOMEE LT, CNN 2 WA R—=2_T MVEBO 7 22— 3
VT, IR MUIERAE BEAE COMEMR S 5 2 L% bihvsd, IGARSS 2022 C
I SIS KD RA B OB O FREDIR F 2RI T 572007 2a—Va vy ya VET )V
NELHFESNTWD (3.6 EHIHE - Bt ol 2H),
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o ARIITITREOBIR T E FEE MO IER L, SR X PRS2 7 —% T 7 F v
DOHFFERET & TR S LD,

X% 240 Unmixing OHEHEX

Super-Resolution

HiFT) Charis Lanaras et al., “Hyperspectral Super-Resolution with Spectral Unmixing Constraints”

X[ 241 Linear Unmixing & Non-Linear unmixing

HiFT : Wei d. and Wang X., “An Overview on Linear Unmixing of Hyperspectral Data”
¥ [M A Linear Unmixing, F7[¥7%% Non-linear Unmixing

5) Feature Level FusionDecision Level Fusion
A)

o IFEDVE—RMEVVUTERTIE HFEZ AL A=V LT DN (LHFIH
RS E, BELASAREDSE) £F0 Y THEETH LB, FrEDWIRZ A
THAT V=l MRAL, S HITIE, BERYT — & b RUEEEE LA R 5 2 b B9
2 BRI FEDTE TS

e Digital Surface Model <°7R4: %% SAR {445 %l &+, CNN < Deep Belief
Network (DBN) 15 X Of Recurrent Neural Network (RNN) 72 & Ofts 58 % VN Co¥a,/
AT TN D,

o INHLOTHIOKEM EAHKE LT, a2t VEEBENOHELNDFECTHIZBET 5
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Image

AAEPTHOI TN D,

R o7 2 O b O OF 7 /VITHEHGETEAN & L TR AR T TV D — 75 FFESe
FHIOBMAICETH2ETADL D72, 72— 3 VEAD AL VRISV T TS O1R
BFFEENTND

Feature Level Fusion
FEBIZIBNTENZN CNN FIZ L > TR SN EREERE T 2, 88T —42 Y =A% X
vy L, B—=DF —FFa—7 L UTLET 2Dk
7o & 21X, DSMW AR EM 2 G AISE SO 3RILT — X)) ENRFHET — 2 ATy hEL
k?7%7?~VHV%ﬁ$f%hé‘t7%7?~V5VV@CNNHD@NN&E%®\
BRBEPROE 7 CNESFET HET AR, CNN-FPL S EHAR (TR 2— 3 )
EIERLIZET VERHOWORD (KR 242 2),

X3 242 Feature Level Fusion (2331} 5 CNN & f#l

nDSM N CNN- P(, (,\!\ SPL. CNN-FPL
Input Downsampling Prediction

j%:iﬁfmaLMH

Input Downsampling Prediction
-

7l f ,\ T e
j% y ﬁfj_j!fyvi

[nput Downsampling Upsampling Prediction

E 119

CNN-FPL CNN-SPL CNN-PC

HFT) Michele Volpi, “Dense semantic labeling of sub-decimeter resolution images with convolutional neural

networks”
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o BBV TR L., TNOEEAT D Z L£IZ K D Change detection NBLIETE %,
*  GeoFen-1 & WorldView-2 D7 =2 — 3
ekt 5 2 SOl Z 1T DBN(Deep Belief Network) (2 L 2 Rt 2170, D7
57 CRH934,
o OEFERE SAREED T 2 —Va
BRI D 2 SO Z I E 41T RNN T K 2 R 2170, 2 D225 TR, RER5T—
ZELTT—H#EANT DI L0 RERIIARE IR 2159 2 s R85,
MF 243 JeFEIBR L SAR BEOMEIC X 5 ELBRAOHF]

DOY: 1985-225 DOY: 1986-196 DOY: 1990-223 DOY: 2014-161

wodary yaunpy :auoy

g : Y R
I urban [Jbare land N aer B vegetation cover [ cloud

HiFT) Xiao Xiang Zhu et al., “Deep Learning in Remote Sensing: A Review”
o BT THREFHETNVEMEL PRETET AV EZMAET 27 7o —F LS T 5,
Bl ZIXTRE -
% PoISAR & /A /X=X ML TF = ZAT U CLBE LR R O A g /1 o729
(2B ARIAIRE THG S D AFSE36
< #WHICERT D SAR B &OEFHEGIT LT, RIS D73y F 2l 3 5 hi5eest

ii. Decision Level Fusion
*  CNN OFH S Of A, £ % 72 CNN DET AN F A% THIL, T oD TRIZEET 2,
TREDNVFFICTER 3~ & R
< CIR(R4L RGB)X° DSM, nDSM %A > 7' v k& LT, CNN Lo THf Lizn~ >~
L. TUF LT VA NI K o THIG LIZHO~ » 7 & flvG 3 % Fk938
$ CNNOT ¥ 7 NasE L, PZEET 5Tk CIR QL E DSM QAT 2 5

934 P. Zhang, et al., “Change detection based on deep feature representation and mapping transformation for multi-
spatial-resolution remote sensing images”

935 H. Lyu, et al., “A deep information based transfer learning method to detect annual urban dynamics of four
developed cities from 1984-2016 by Landsat data,”

936 J. Hu, et al., “FusioNet: A two-stream convolutional neural network for urban scene classification using PolSAR
and hyperspectral data”

937 L. Mou, et al., “A CNN for the identification of corresponding patches in SAR and optical imagery of urban
scenes”

938 S, Paisitkriangkrai, et al., “Semantic labeling of aerial and satellite imagery”
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DALYV AN —LEFET S, FEOFELER, = RY—T ) RCRAIIFETX S
AUy hRDDE G AHARANBERTHDL 2L L BHRT =T 7 F v BT AY v b
939O

X v hU—7 NTHEE SN @E

BB 7RG 2 BT D FlE, Bl BEFE e Uy ZITESWERE R Y N U — 27 D5
IZED, FRIO L —=2 TEARET ML o TG SN 2 2O~ v T EREE, BINO
BB EFET D2 L TEYRA R R AEET 5 071k & 8 T 5940,

> %

B) = : Phi-sat X v ¥ 3 281 % FMPL-2
i, BE
» Phi-sat X v 3 UE, Cat-5/A, Cat-5/B @ 2 2 CHERL S 41, Cat-5/A 13X GNSS-R & L 3v
K MicroWave Radiometer MWR) % #4# L 7= Flexible Microwave Payload-2 (FMPL-2) %
F72p A m— R & L, Cat-5/B (T AR (VNIR)F X OGRS (TIR) FHIHOD A /73— 2
7 MVELHIER Hyperscout-2 # E7e~XAf m— K&32% (XFE 244 ),
*  Cat-b/A, Cat-5/B THENDO~A n— FEZFMMA L, B FREEZHERE LTS :
¥ GNSS-R. MWR % V7= b filél 3 & OIslE ook ofsn, BEI0E=4 1) 7
<  Hyperscout-2 & MWR % H\ 7= i@ i i 70 38K 4y & O E
®#* 244 FMPL-2 O#E

FMPL-2: Instrument Overview

Flexible Microwave Payload -2:

Combined GNSS-R scatterometer and L-band Microwave Radiometer in a single
instrument using Software Defined Radio.

Applications:

* Sea-ice detection (GNSS-R) and sea-ice thickness monitoring (MWR)
®  Water ponds over ice (GNSS-R)

* Low resolution soil moisture (MWR)

* High resolution soil moisture after data fusion with Hyperscout-2 data

Artist view of FMPL-2 performing cGNSS-R

FMPL-2 integrated in its aluminum box

HFT) Joan Francesc Munoz martin, et al., “The Flexible Microwave Payload -2: A SDR-based GNSS-R instrument
for CubeSats”

939 D, Marcos, et al., “Geospatial correspondence for multimodal registration,”
940 N. Audebert, et al., “Semantic segmentation of earth observation data using multimodal and multi-scale deep
networks,”
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(d)

“Sea Ice Concentration and Sea Ice Extent Mapping with L-Band Microwave

Radiometry and GNSS-R Data from the FFSCat Mission Using Neural Networks”
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C) Fh : msEE MR Y — B X (R /3—JSAT #)

BE
Planet Labs, Inc 2329 2 K#LERE Dove 2 AT L—y g LK D EHE (HIRA 7 —
V) OomZERSRRE (Bm) OEMEREG NG Al CHEHGEERREAN (2 L 0 o 2 .
HoAE E Bhak A4S T & 5 Automatic Identification System (AIS) DOIF#H A H T AbE, =
FE DOIANENFFHTIR 2 FTREIC 32 GUI h—E A 2 42ft (X 246 &),
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6) HADMEA « G5 DK
o AUML ZIEH LT 2a—2 a VEINIFHFENRWIEITLTEBY . Z2omoeEEITHNE
B TV BRI,
s —HFHT, 7a—ValvilBILENEET — X O, NASA/ESAI vy a7 a—
TarnEEIND, oS DT — A4 T EFFOALOS1/2 T — 2 ThH EEZEZBID,
$ ALOS-1/2 7—#1% BIOMASS /GEDI & 72—V a 952 & TS A~ AROHEE R
AL xR D Z EMRAEETH D,
< Mz T, ALOS-1/2 1% L-band SAR #BlRIOT — A 75— 2 B R & b TH < EE
ENTEY, 72—V a B RT — 2 BEE LT,
<> ALOS 7—# #iEH LT- 2@ ET v % L 3D #iX T % ALOS World 3D (AW3D) 941
WX DESEHIL, LT — & ZfAE DO LRI~ » TREEN LR A ENR D, —F
T.CNES_“Airbus 2T 2022 4K )~ HiEHBALE T E D CO3D #9422 L 5 4 ¥k Digital
Surface Model & & 725725 9,

941 https://www.eorc.jaxa.jp/ALOS/aw3d/index.htm
942 https!//www.intelligence-airbusds.com/newsroom/press-releases/airbus-to-develop-co3d-earth-
observation-programme-for-cnes/
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o BUHTa—Va B AEEFETLTY XL OWTIITERRVICEITLTEY £
DD FEHEE A3 H % Hlo TV D RTL,

+  L-band THRHLEERT—h A 7% H > ALOS-1/2 OBHIT — %1%, BIOMASS, GEDI & o
72— a3 Nl BN A ZAEOHEERE(LSLS, AWSD OF SEROEHIC X 5 LHIFH
~ v TREOR LR ERHREIND,

o HUEE SR AW B RRE L m AR NV REEEOIFEIE, B WX ALTR R =
— R % 7o BB RRE S AT NV RRE A T T TG B B LT RN L D
ZEEEHLTWA,

BifE, HS Mg & MS @i, PAN BfgD 7 = — a 2 &k % HS Bitg o &2 fEae(t o F
& (RNrvy—7=07 /Unmixing/ B7H) NERICHIFE SN TN D, T, B
S SN EZE M fRRED HS B DA L /X7 RIRRE W T, BEHEBINC XV 47022
SFREED HS BE A 5N TVRWNW T L2 EIRL TV 5,

P bnt, BZEMofEEED HS BREINFEER L FICEWVW=—X3H DB Z E0REBEIN D,

e —JT. BUED HS g NVIR,/SWIR O EBMICIRE SN TS Z & bR STy
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IR A, TOBEORE IITLY | RFHB 2L U CBURBER R E F it

D) v —7L Tellus (HA)
o Ty —7& Tellus B’ /1L, Tellus b ClEfi#4 %2 EEL T& 5 — L [Tellus-Claiboyant| %
2021 410 A 21 H B LT 5 29,
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Usage of PoISAR

of what we achieved in ASTERRA for the past few years

HPT) IGRASS Leading the PolSAR Revolution D3 F£ AT A R

964 https!//www.city.toyota.aichi.jp/pressrelease/1043553/1044032.html
965 https://newscast.jp/news/6184035
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2.7 BEFERE - ERER
D ENSAOFHBEREAY — T v I (202248 A 19 A)
2) EWNIOFHBRA Y — 8T v T REOHR (2022448 H 19 H)
e Ju— \VVDAK— T v T EHN—F 5T —%—2Z Crunchbase7(Z T{EFLD IR % 7
BELZ, UTOMRBEY—F (ORMHK) ITEY Li-bEr L, Y EEROR—L—Y
L CHIERBLI 23R > TW AL S BT Lo 25 211 #35% LTe,
» Earth Observation (HERELHI)

vV V V V V

Satellite imaging (&7 /2 M%)

Satellite imagery (f4 2 W)

Synthetic Aperture Radar (&b L—4)
Hyperspectral Satellite (/A /X—Z 27 L@ )
Infrared Satellite (FRZMERELHIEE)

> Satellite Operators (72 1&EFHE3)
o 211 HEOEBIOHRITTRRO LB TH D,
X# 266 4K A8 NEOREREE

TnRREE

United States

United Kingdom

Germany

Canada

India

Australia

The Netherlands

Japan

67

29

12

10

10

[e}

Planet, BlackSky, Capella Space, Rocket Lab, Umbra,
PredaSAR, GeoOptics, AstroDigital
Satellite Vu, Rezatec, Earth-i,
Geospatial Insight, Bird.i, Terrabotics,
Orora Tech, LiveEO, Mavuno Technologies, European Space
Imaging, Greenspin, Earth Observation Solutions and Services,
Village Data Analytics
NorthStar Earth & Space, SkyWatch, BlackBridge, 3VGeomatics
Mapmyindia, Prakshep, GreenSat Innovation Labs, AgriCentral,
Farmonaut Technologies Private Limited, Shoghi
Communications, Aapah Innovations
Q-CTRL, Arlula, Esper Satellite Imagery, Treeblue, Solar
Captus, C3X Australia, Lux Aerobot
Overstory, MetaSensing, RoadEQ, SurveyAuto, Skylab Analytics,
Goodwood Earth
Astroscale, AxelSpace, Synspective, iQPS, Infostellar, Sigma-
SAR Institute

tH7T) Crunchbase %z ~— Z(Z DB ffatk

o TIUAT 4 N—ATOEEHMERH CHES 2 LIEII KRR 5, v 7T A (Satellogic) -

967 2007 412 TechCrunch £ Ck, H VU 741 =7) OF&ttE L TR &1 72 CrunchBase t1: Ck, BV 731 =
T) kD, HREKEONRF v —REDOT —F RXR=2AY—E A, HREEDOF ¥ —BREOME, BE A S—,

BBTHER, RER, R

PR E, 50 FHLL LOFRPBEHRIN TR Y | MRNICHREK TE D
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747 FACEYE) 72 & 1 O ERKREVWESL & 2,

MR 267 {EFB AL 8 NEORKRMEZE

x e mead (USD)
United States 67 35 2,285,815,739
Japan 6 5 627,012,329
Uruguay 1 1 333,100,000
Finland 1 1 299,199,708
Canada 10 3 134,601,204
France 5 3 128,928,337
United Kingdom 29 10 73,064,866
Australia 7 3 40,620,511
Spain 2 2 39,194,794
Germany 12 4 38,379,398
India 10 3 34,550,000
Russian Federation 3 1 20,000,000
Austria 3 1 20,000,000
Switzerland 5 2 16,500,000
Israel 3 2 6,120,000
The Netherlands 7 2 5,986,997
Norway 2 1 1,478,614
Argentina 1 1 710,000
ltaly 5 1 424,028
Singapore 3 1 200,000
Czech Republic 1 1 56,437
Saudi Arabia 3 1 55,000
Estonia 2 1 40,000

A7) Crunchbase % -~<—Z|Z DB ##
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o B, P TEEA¥EOE LEEIITRO®EY THH,
M#*% 268 LEFEHLZOEMFE LS

Organization Name Headquarters Location Country Revenue(USD)

Planet San Francisco, California, United States United States 131,209,000
Rocket Lab Huntington Beach, California, United States United States 62,237,000
BlackSky Global Seattle, Washington, United States United States 34,085,000
Mapmylndia New Delhi, Delhi, India India 26,902,000
Satellogic Montevideo, NA - Uruguay, Uruguay Uruguay 4,247,000
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iQ NNFOSARBEIY 7RI~ N7y T Ursa Space FRESELTLBINS SR -
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Synspective

BAROSARBIZIVATRI— N7y BIEET - 9% 2AVEITYY1- 33> EiR

Orora tech AN SR EU B/ N BRIV AT L — A % RR

Q'CTRL BFUOY-(CLIBIBE=SUY DRIRE EhE
Umb LiveEO SkyWatch
MDra “sgp s cummEosREESARGR L X7 BREER - i SRR —IOIRFIEL
. WREFVARA>T50
Satellite vu E-HUIYYI-SAHHE

CIVREARAIHEU N BEEIS AT - 23 % R3R

Albedo R R TR REOSRGENFEEICATHRLER

— - pre F—SERFRE
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LT, HEERAEIT ) SHOREBROY — K& A 2k YEbLE~DO A —LVREB IO
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Synspediive BB ROEESTRE] x

NXIAXABIMI B HADE YU H % BITVERR
X EZBEOKERLEROBFICORSURITI D0, IBFESEEIRILI DO TERN

*1: JAXAT A TEE0OBSSERCONT
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