23 FEABRAtT LY - BABGNICET 5RE

Y~ —
[VLEO]

IR

vLEO IC THEZIEAT 5 Z L121E, BERITOWE, AOICLD2H(LEDT AV v MBH 5
LD, e Y SIFREDETRERAY v b 3H 5,

H A CIIMthENZ 1T L SLATS COBIE REMNFERE R H 2 DD, 5% OFERIEIZINT
X, MEINA X — R T TREAT L, T ZHEETH RIS BRA &S B R
vLEO 23} 22 @M TIE, KR (BEHIEET). X7 22 (FRCREH#E) . A0 I
L DBEEDBILDORE < 3 DOEAMAFRENFAE L, SEEDHISRE MR - AR L TV 5D,
¥#1Z. ABEP (Atmosphere-Breathing Electric Propulsion) <> ABIE (Air-Breathing ion engine)
7L SRR AR & L TIERA T S BN X T 2 Z G - I S oo b 5,
B - R OB B VLEO I T FRBEGOER BN BE I NS 0EIFUTO LB, -
L. FRAGED R TIX, EHREES Fa—VER5A L5720, EHMESCIREESE OB A
HEMMETE D2 —R T —ADFRIERL, B P TOEINEFIZ LD 2 — A7 — ZADIERBMEE
L5,

ANRE=FY 7

RATFIA ' BY T

AVT7TE=FV T

G by AP N I P
2 BFIRILDBRK - FENCH L TEBATWD Z EIZHARDOBFATH D,
— 5T, JAXA L R E OFREREIZ LS, SLATS Hif%1EH L7z vLEO TOXA:Y £
— h VU TREETNVOBENRMG S, SLATS OFEEEMKA LIME & 0ELE B
WU RS SND Z LB ARDOEATH D,
L, BRIV AT L—3 a VRO A E— RO RN BN ICK L% T D 2 L AT
Sha7=d, vVLEO IC CGEH T 22 OBIFIC AT Tk, hifge & o, 2Rt o 3%0
HFLSN D' o OfHE A L tEE OZELE B LICHEREE LN EE X D,
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[GNSS-RO]

GNSS-RO 7 —# 1%, RRTHER, [IEE=4V v 7, BHEEICB T 2FHRKKMEICHEH
SNDH, BRTIIZGEE P 2HE LR TSRS T LT o Tunan

GNSS-RO & > H5# i 2 O FFEIE, #EHiE oV SRRSO TEROMB TR E ZREN
b, RECENETIHEa L AT L—a 2k v, £FICBIT 5%% 9 GNSS-RO 5 —
A PRREENTND

GNSS-RO 7—ZIIRZATFTMOE L ROBERK FTMET VOERICEBNWTEHERT — 4 &
LTHEAESND OO0, T—F Aga—VFRRENTHY, /o, WMO BED DT —F i
WICBT B HEHC LY, KRBT CHEECTT — X ATRAGETH D, £/, Spire Sl
GNSS-RO 7—# Z{EM L CRMT 5 L 5 RilFFEENT VU 2—2a LR EIZO0NTH,
ERRETNREDMT —F Z IRV Y 2 —2 3 VBERFTRETH D,

LR A EET D &, B A T GOGNSS-RO B o 28 L-HEAZRA LTV A - 2
MDARTIHFELRNZ L0 b RGHFOBIY —E R &2 AARTYED LiF5 2 LIZEETH Y |
KGBE~DF v v F7 v FIIEEEMES | OB ~ODEREDHFNEELWNWEEZZ D,
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1) vLEO To#ipg & 722 2 8l o Y02 N 285l
A) AR E ZF

e  vLEO (very Low Earth Orbit) Ti%., £ < OHIEREBLAIEE 2 & ERFFT 5 600~800km Dl
BT, RADBRES R ARBEOBENE <, BEHORELREV, ZORM T TIIHEE
13559 1,000 f5 & O RKIEHLZZT, MERRB LT < RERITORRETH H, £72, #uE
EEDEKTICE Y H B/ E OBERBNBDT 720, 7F— 2 mEREEREDT 2,

e —HT,HERENTNLZ LICEY, FEIT EFIChnda X MIEHS L, B, 7—
ZHRE, W RRE AR NI ARy 7 WA 20 b @RGSR 2 G5 Z LA TE
Do Elo, B TRIIIKRGBEICTIIROSCRAL, 77 VOREELMA D ZENTE D,

o DX, VLEO ICTHELZEMNT 5 Z LITiE, Mk 2T AV v FBRHLbDD, Kzt
YREEZR EDRNDORERAY v b 3d Y | BN vLEO TOFEEMIZmITHE LT
Wb,

o [EATIE. 2021 H 12 A2 NOAA /3 . vVLEO IZ i E % T H BT 5 T 7€ % £ Albedo Space
Corp.Zxf LA ZE[M 43 fiFHE 10cm OFTREEOIRGEZFF A L, £ D%, P22 53 fiF8E 15cm
DR ZF S EIF 5 TEE STV 5 EOI Space £LiZ % Earth Observant & L CT7 A & A
ZAPH L7, 728, EOI Space tiI NTT 7 —# X 0 25%DHE&E % 517 T\ 5,

o VLEO [F#iEKIZU V5, LEO ICHA_REHE%1T 5 2 L1272 5705, EOI Space #1:12 LAuiE, A
FEA E I BAZE L 7o R HEE RIS L 0 BKIE 2 ZERICEI TR S LTV D, S BIT,
RGO EL R/ ET D X oWrmfEL /< L, oA — MBS S Ul L 1 7o v
—HEIHALTNDL LD ETHD,

o 5. EWNTIL., JAXA 2 2019 4E(Z SLATS T [Lowest altitude by an Earth observation
satellite in orbit] & L THFRAMRFERKIREI NI EHEELTND, ZHHHRFE->T
oA A D B R OBBVE R E T e &N THEE ORISR &K CERIZ B D DA HY
BRI A N—2 L LTERBLIZL LTV D,

e LDIEXV ., VLEO IZFT DimmA & LTIE, LFBBE SN D,

S BHAOREIEIRHLH, £ LD AR T AL TEIERILIETH AIRED

> FRBEDN LR D5 R T — X ORHRTH DHIRBMENET TR HAREMERH Y 2D X 572
WD, ED LS RHBNEZ BN DD

> XOMBINLDEREZFRT DIHTZY . EOL D e PR ABINP LR 5

o AREITEW T, BRAT vLEO TOERMUE SN DRI HOWT, 727 by FifErE
TV T EFERL, PRECRIUS XD EAMARRE R L7 5 2 ¢, flE s b=y Fa—+
R LET V72T, == X% ET D, TD 5 AT, BRO 22— — 2B 5507 -
FIHOREHL T ETO SLATS TORMRR bHE X, SLATS LIF® vLEO f2MFFER % D
F I OW TR 5,
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B) fiE ALy 7 OB
JAXA |2 TEM LT /= SLATS 24 %, vLEO (24 LT PiE £ 72 I1EH L= 2I2OW T,
TAZ Ny TREFEIZEIY, Ay 7 EEH LT,
AR E R AFRITTHED LB,

723, HATIZ NEDO @ 2023 4% SBIR 128\ T, MREHT 7 7 VY AAKOMASH=
WRERTIC L Y 2400 VLEO fENO OE S L — X BIINCE T 2 L—x 7 7 F & il

BWEMK] L) T—<RBEHINTWD, TR Lo

BERHRNOIIT L LT D, 240

RERIZRMEHAS H T 2227z A

K 100 REXNREE
e phe - £
No. CEHA 24 4 =
1 Albedo Space Corp B TAY D 2025
2 EOI space Stingray TAUA 2024 4
3 MIT Lincoln Laboratory AMS (Agile microsat) TAUD 2022 4£ 5 H
4 Skeyeon The Skeyeon NEQO™ TAUA A~
5 Aerospace Disksat TAUA 2024 4=
Thales Alenia Space . 7T A
. ~H
6 QinetiQ Space Skimsat AL — ks
CASIC
7 (China Aerospace Science and B I 2023 412 H
Industry Corporation Limited)
GOCE
8 ® ESSA A ) (the Gravity field and steady-state EU 22(2)0193&';31(? A
uropean space Agency. Ocean Circulation Explorer)
SLATS 2017 4 12 H~
9 JAXA (Super Low Altitude Test Satellite) HA 2019 £ 10 A
10 AVBE—ATITT7 )aTRX 8 AR A~
SOAR
11 The University of Manchester (Satellite for Orbital Aerodynamics A XY A 2021 6 1
2022 4 3 H
Research)

240 https://www.nedo.go.jp/content/100964252.pdf
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BMEARYVRAERRUE
vLEO (28 TiE, GOCE, SLATS }x T SOAR ZEMH STV, X TOfEEDEMIT
BEICH T LTS, GOCE OHRINES) - 52 MET 52 L. SOAR @ HIYDSHE Fo2e
KAVFIRIE, REEFEREN ., BEBHIEHEBMECH 722 b, IWHEHE SN TWVD L 9 7%
UV EIC L 2BIAETR & L TiT JAXA O SLATS B2 D%ET & 78D,
BUE, #E Bich 2R IE, 2022 4F 5 HIZ4T EIF &7z MIT Lincoln Laboratory @ AMS 73
&Y, BEMERE, BRI E ORGP Th 20, FEEERICOVW T EEARIN TV
VW, E77. 2023 4Ei2iE CASIC, 2024 4(Z1%, EOIspace £1: & Y Aerospace £f, 2025 41213
Albedo #EMENZENHEZFTD LT PETH Y | BHAZ— 87 v P REOTHLA s &
o T B,
BARFEO NG - HEVE, HTEGEC, AL m GRS, 2 A7 b— 3 UREIZ K S Near-
Real-Time 72 & TH 5,
B R YR ETH Y Albedo HOLERAE o HERML TV D, Hlit
YRRHLEE S L <, SAR R ED L —F —#EHHEOH LI MRFHE ST D0 E 9 i
THTH 5,
— T, RRBIEINZDTCODARE « NAFIRIRC, REIOTFATISHNTIZ R T 2 4 70 1,
CUBESAT O /H=°, ABEP 5D A T 2 ZBAFE 78 &, B4 & 0 HIFBIRIISIZEZR A B D,
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X 101 FRERSREE

No.| A oS mes | ma g it - ARt ey | 07 Kl 3% 25 A5
Albedo Space T N T e 8] 8
L | Corp P R R TAYH | 20254 22 ML 1-24 B
fEfGEEm B = 2 NERL b o REEPLEMZ D720/ | FFBAEFEAZOMA
FTTY L DOWEEY 2T DK Wi A, PR A DR — IV RE A A
EOI space R | Stingray | 7 AU I | 2024 4 T, aryAFL—yavic 1—6—60 MEVSEAVTERERR T | v VAT RH
X B mE 4 & Near Real- R B A (EP J&8F & gkl
Time & Dljsr
MIT Lincoln HASERE (B Bk, J&E b e 6U-XL FEEP RIA Fro
Laboratory K| AMS TAYUA | 202245 ] iR, GBBIH L — YR 1 [ VAT AL (A
AT A4T) AL i
The z/f—?g;:‘/;;rv_% EN] bl jﬁ;ﬁﬁﬁﬁ?ﬁni&ggh N
va YOI, mREE Ka AT Brifs, M AO - (KR Ht =
4 | Skeyeon B IS\IIEeggﬁn TAUT | A % —¥3 Z%% =7 A RS
TE Fro
Cubesat OF| s EN LT 4 B MR RIS | EXHEER F 2 ¥
5 | Aerospace 59 Disksat TAUA | 2024 4E R n B XOEk B AZ R XSAR‘LOII ' © A
FR Tti{%‘”@ JAXA
L ek
Thales Alenia 752 % BRI R OE O E s fERE RHA RHA BRAHER 7 2 4
6 | Space K Skimsat | L NG| HR1% - G LEE H XEERIAREA
QinetiQ Space /
i dEaE ORIT. mor iR T R EN!
7 | CASIC B | A HE 2023 412 H g, 17V Yz ML | 1-192—300
P, T —HHRK)
2009 4 3 A~ EY - ERIE Ejﬁzﬂi\ 4@3}%\ SERIRRIFME, K&HHL | 1A= YR T
8 ESA B GOCE EU 2013 4 10 A 1 GPS {55 EMMZDTO/NEHE | A
(1.1m2) (& 7 RN
2017 4= 12 A | HIFEGE (RREBET — 4 bl it AO 2—F ¢ > 7 A F vz RT
9 | JAXA ‘B | SLATS ERN ~ Bf%, RikEEsRT — 2 1 A H
20194F 10 H | 5. &ofEreiRis) (& 7 RN
AVE—ATTT N e B A
10 J I mUx K | ~# ERN H Nl
HATSERE (BB ZE J P 6E T4 3U CubeSat
University of . 2021 4F 6 H~ | BFfli, KK OFFMEREAM, B INMS (A1 A~ o
1 Manchester K1 SOAR | AFTA | oo teg 1 | 5 R OB EERE £ 1 RO LT RS
Hrat)
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ii. Albedo Space Corp

Albedo 13 2020 FIZRR L SN RBIERRETH 2, 2021 4 12 AL 10cm o6 H
BARFEDOFF ] % NOAA IS L=, 2% vLEO ~AT 25 Z & T, @4 mi {5 o KA
BibZ B L Cnd, Fo, RIEMRMREER S 2m G CRIEETE CTh D2z, AFLT
VMRS ORI & R R IR B A2 FEA 3 2 & THIBAMESEL 2B L
TN 3248,

2021 4F 12 H | fi#f8JE 10cm O 55 EIRIRTE OFF Al 2 NOAA 7 bR (Zaud, 2021 45 7 A
IZHR S 72 NOAA OF -2 BN EES < b D) L, "Dt o L BGRNE Y 2858 L
TR AZFHE L TV D,

2023 4F 12 HiZiE, NRO CKEZRELR) 238 LWZ A 7 O F G %2 5K D 2 BIE B s 3E R
{b7'v "7 . (Strategic Commercial Enhancements Program) (Zi®|3X417z, %*E&ﬁ%’(%ﬁ
B R RT L= g U LoV TRRATEEM AN 22 AL, B BRI, BB LR &R
i AL, BAEHINCT — ZEORIR L 72 D,

HF—EZFHIE, APT b L ITF v v adi— Fad L COEBRIEEZIEE LT\ 5, BRI
TOTIYNY =% T Tlk0, #ii&i 57 —# 1% Analysis Ready Data (2 FE-> T\ 5
T2, GHTIEZ ATV MEREIZR>TWD D EEZ HILD,

XKz 102 Albedo DEET L

HHE N
o KEDARHF— T v Albedo tAEE T S A
B o 2025 4EIZ 1 HEH O EST EIFZBA L., 2027 T 24 D a2 AT L—v 3 VEBETE
245246
I H— unknown
HH - . ME%Z vLEO IZBAT 5 Z & THBIEOKa X MEEK A9 & LTWD, 7272l KEUEHT

EURAET IV

& BEE - WA O REEE, R7-IREER SRR L D BE: VP CEENEEEZ 2T
S FHMMEL Ip D7 POREEY & 5247

R

« —FKZ7UrF $10m. (202144 H)

+ &R : Initialized Capital, Jetstream, Liquid2 Ventures and Soma Capital248

e VU—XATULUER $48m. (20224 9 A)

«  B&Z : Republic Capital, Giant Step Capital Partners, C16 Ventures, Initialized Capital,

i Liquid 2, SNR. 249

« YU—XA177F $35m. (202441 H)

« & : Standard Investments, Booz Allen Ventures, Cubit Capital and Bill Perkins.
Existing investors contributing to the round include Breakthrough Energy Ventures, Shield
Capital, Initialized Capital, Y Combinator, Giant Step Capital and Republic Capital. 250

241 https://spacenews.com/albedo-wins-license-to-sell-10-centimeter-imagery/

242 https://spacenews.com/albedo-wins-air-force-contract-to-supply-thermal-imagery-at-night/

243 Space News : https://spacenews.com/introducing-albedo/

244 https!//spacenews.com/nro-signs-agreements-with-five-commercial-suppliers-of-electro-optical-imagery/
245 https!//albedo.com/

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

247 https!//spacenews.com/how-low-can-satellites-go-vleo-entrepreneurs-plan-to-find-out/

248 https://techcrunch.com/2021/04/22/satellite-imagery-startup-albedo-closes-10m-seed-round/

249 https://spacenews.com/albedo-series-a/

250 https!//spacenews.com/albedo-raises-35-million-for-commercial-very-low-earth-orbit-constellation/
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o MRS, YT — RFUEEORE., FAEEMOKRE - R, A XL CO2 it~ vy B
TERETE
(il o A VT TEEL B REL O AZE BN LK EEESIEOT-DICEE L > TEY, 10
fili & cm RGO L Bk Y iX, Overstory252<e LiveEQ2530 & 5 72 & AT % - T LR
H—r A7 7EREAMEL TWAREICE ST, ETMEELRESMEIFELZENTES
A ] o BEAVE PR . RIUIEG L ENER A IR T D L ARDZ T—D I L 2RI RBEH L TND D
L%, WattTime.org2sDF— AL, ZDb— b R F ¥ 2T 2 2 & T, KERIC
R OFERREN ORFIEHEZ FHIZFHRFTHE S 722
FH
o ~H
o YA X KB
o L : vLEO
. |E M
o N RH
« ATRARH : T
o BMBER
[FTEE 9]
Nrra<w7 4y 7 0 400~700 nm
Blue : 450~510 nm
Green : 510~580 nm
Red : 630~690 nm
NIR : 770~895 nm
[BRs 3]
7.56~13.5pm
Ay T o BHINE

[FI#deE 9] 35kmx7km
(R4 9] 385kmx6km
o ZERIHREE -
[Aret o]
Xy 7w\ 10em (Nadir) . 12.4cm (30°Off Nadir)
<)V F AT k)L 40cm (Nadir) . 49.7cm  (30°0ff Nadir)
(B4 ] 4.0m (Nadir) . 5.0m (30°0ff Nadir)
o B H% (R <53°)
1f2H7-9 15 3 (Nadir) . 5 H (30°0ff Nadir)
Ay AFL—vzar:1.5E,/H (Nadir) . 5B, H (30°0ff Nadir)
o FOfth :
NIIRS (National Image Interpretability Rating Scale) : Hif2 0 % 34 % 7= 12 {5 FH
SNBAREOEBIRNET, 0 (RIELE) 7D 9 REME) FTO 10 DL~ TiHilid
b, SEIERER Y AT A0HESS LIZBEROFICER S b,

251 https!//www.linkedin.com/company/albedo-space/posts/?feed View=all
252 https://www.overstory.com/

253 https://live-eo.com/

254 https!//www.linkedin.com/company/albedo-space/posts/?feed View=al
255 https://www.watttime.org/
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[Tt o] 7.1 (Nadir) . 6.8 (30°0Off Nadir)
[BuRstE 9] 3.5 (Nadir) . 3.2 (30°0Off Nadir)
o GHIEV VY R

X% 103 Albedo DOFETAHHEA A —7266

X 104 ZEE4fREE 10cm DOEE A A — 0267

256 https://albedo.com/press
25Thttps://spacenews.com/albedo-series-a/
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iii. EQI Space / Stingray

EOI Space 113 2017 FFICER . SN2 B TH 5,

EOI Space f1: 1, Earth Observant & L T NOAA O 7 A B A5 SN TRV, Fm2zE
Sy fREE 15cm OISR (Stingray) #fIH BT PEELE IN TS,

2022 4 8 12 NTT 7 —# #i% EOI Space =0 2.5% DX A TG L TH v . 2022 4F 11 H
2%, R EGIRGEIC BT A RIS AR L. BAREWNICE T 20 EIRFEHEZ RS LT,

258

X|#%& 105 Stingray

LA MR

o« KEDARZ— T v 7 EOI Space #2324 52,

B o 2024 FHVWNC 1HEH OREIT EIFZBIA L, 12 TAUNIC 6D 2T L—1 g
IR, BRMEIICIT 60 D a L AT L —v gt in D, 260
7L — commercial
- WE%Z VLEO ICBATHZ &, 7—# B EORMM E, fERE - T L= X FOHIE,
B . AR—=ZAFT T Y LOFEZEY) A7 DK TFEKAH & L5261

EVRAETN | o HEAVATL—TarEIEHLT, @f#4E L Near Real-Time % i 7z Lo, Z2fli/afii 2

R, %3 LA R & Rk v RE

o ko 25% (202248 A)

¥/

H% o BEFE NITT X V—XATULR

B3

‘e |

Tk SpaceX Falcon9 (71 Ky =7 7w/ F L) 262

HR | R
z S R
| F—z o E BREROA—R— T Ea— X — 2 LY Z ) s i B % 5 Hi268
il o G- B R

i o FUAR—KROTyVarta—F4 02k, LA Ty —DOKIEWREE Al AR5 HT264
fil &
Jr=1g
A

SE0

So | v fTEC sEGE

258 https://www.nttdata.com/jp/ja/news/services_info/2022/112500/

259 https!//eoi.space/ntt-data-joins-eoi-spaces-global-alliance-program/
260 https!//eoi.space/eoi-space-signs-multi-launch-extension-with-spacex/
261 https://eoi.space/#technology

262 https://eol.space/eoi-space-signs-multi-launch-extension-with-spacex/
263 https://eoi.space/#technology

264 https://eol.space/#technology
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o YA X268 2m (RIR (NR) )
BRI« 4m (Y —F — %L REB)
(REIEHT 2 B/ NRICH 2 D 7= O ICBrmfE a2/ N &< LTWb, )
& : 330kg

« #l3E : vVLEO

« HERH

o NRER269 : BR ORI DOV TREFEUSIE 2 TR, ISR OBLE . MIEHBRIRZEIZ DWW T

k352 &T, HMEFMEIEIZL TV,

o AT AZERZIONN . REEPLEMR AR E T OMBAOAS A=Y AT AL (HET-X) |
kD EPBREHE . K= A b - R - LA ATREZR 5T L < FEABH O HEHER] %2
fEH, FEFEUSHE Ao
HE : 2kg K
BesdlE AT L~ : 350~2,500W
AT AL T 20~140mN
HeHES + 1,300~2,200ISP

o AR — FALER ;M EAVERFER SIS D MR EMEIRIE A RET DT 9,

22y TyVarta—7 4 S FEERAVTE R — FRABEAETT S,
265266267 o BHWEE :
[T eE o]

Nerwav7 47 0 450~800nm
Blue : 450~520 nm
Green : 520~600 nm
Red : 630~690 nm
NIR : 760~900nm
o BLHINE
[FI#EE %] 5kmx50km
o ZERIHREE -
[k E ] (FTRTOEER)
15cm (Nadir) . 18cm (30°0Off Nadir) . 54cm (70°Off Nadir)
o [EUFRHZK:
1#EH=Y 15 H
IV AT L—v g 454 (Nadir) . 20 43 (30°0ff Nadir) . 8 43 (70°0ff Nadir)
o« WEVYV7Z
By 8@ Ka N K (26.5~40GHz)

265 https!//eoi.space/ntt-data-joins-eoi-spaces-global-alliance-program/

266 https!//eoi.space/#technology

267 https!//www.eoportal.org/satellite-missions/stingray#mission-capabilities

268 https://www.forbes.com/sites/erictegler/2022/12/14/satellite-imagery-startup-eoi-space-has-crossed-the-valley-of-death-by-flying-
low/?sh=686d8b244beb

269 https://eol.space/technology-patents/

270 https://eoi.space/technology-patents/

271 https://eoi.space/propulsion/
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Kz 106 Stingray A X — X272

272 https://spacenews.com/eoi-space-forges-equity-and-sales-pact-with-japans-ntt-data/
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iv. MIT Lincoln Laboratory / Agile MicroSat

e MIT Lincoln Laboratory I, 1951 FElZ~HYF a—& v Y TRRFENT A U I EHRE DD
ICEHT 28I LD R&D ¥ — & L TR &N,

o ERLZEREO=—ZWET D0, B E LR 25 L T\ D,

o AMS (T 2022 £ 5 AICTTICH B EF b TRY, BlfE, FEEERT, L, ZORREIC
DOV, BURAB S TuhZeuy,

Xz 107 Agile microsat

HH NE
W +  >k[E® MIT Lincoln Labratory 23 %& L 7B/ N E,
T A= A
HAY - « VLEO 28T % HERHEC X 2 RIFMIARAT, KEXSFOLE R BEIRY . mdBih+ 22—
EVRAET IV 7y MBI O T2 O ORIELEEE (L —Y—RA T 4 7)) DEGE, 2

e | ke

FA%E - «  /32% : Blue Canyon Technologies
#5275 « AT AXZY : Enpulsion GmbH

Tk SpaceX Transporter 5 (2022 455 A 25 H) 276
i E B
fé 1E 277 Blue canyon ® X v g A XL — kg ¥ —
® | F—#
oo owm
f+m o KEHOA VTV RRE
i o EffRL—TF—RA T 4 VI LDBEROAR—RAT T Y OB
Pr=1&
2 {278
FE
o B

o P4 X:6U (28X11X36cm) . 12kg A

« HE : vLEO

s BFE :AH

o NN 6U-XL /XA

Ay 7 219280 « RFREE A AV A5 24 (Enplusion NANO AR3) 281
EhOHE S HH - 10~350uN

AFRHES) © 350uN

HeHES) : 2,000~6,000ISP

HEMERSIE B : 0.22kg

273 https!//www.ll.mit.edu/news/tiny-satellite-tests-autonomy-space

274 https!//www.businesswire.com/news/home/20191011005017/en/Blue-Canyon-Technologies-Selected-for-MIT-Lincoln-Laboratory-
Agile-MicroSatellite-Mission

275 https!//mews.mit.edu/2022/agile-microsat-tests-autonomy-space-1209

276 https://spacenews.com/blue-canyon-looks-to-demonstrate-small-satellite-performance-at-very-low-altitude/

277 https!//spacenews.com/blue-canyon-looks-to-demonstrate-small-satellite-performance-at-very-low-altitude/

278 https:// www.ll.mit.edu/news/tiny-satellite-tests-autonomy-space

279 https!// www.ll.mit.edu/news/tiny-satellite-tests-autonomy-space

280 https:/mews.mit.edu/2022/agile-microsat-tests-autonomy-space-1209

281 https://www.enpulsion.com/order/nano-ar3/
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4 /1% : 5,000Ns L4 I
VAT LKES  8-40W
SMEHE £ 98.0X99.0 X 95.3mm
R E R - 1.23kg
FEREE T « 3.5W
HEAGEE - 12V X 28V
e V7 Y x7 :the Bus Hosted Onboard Software Suite & M TH A ERM Y 7 v =7, 282
i BJR b O RERE 2. GPS ZEH) D OREM &2 K,
R T AH % BB L ELEE T,
o FrR— FOEL R
o Has
> B AF :3D+RGB W7 —H A5 (Schneider i1 2 X)
> | e %
o B EH - AH
o BLMINE : A
o B fRRE © ANHA
o [EUFHBH: A<H
o JWIEV LY AW

X#* 108 AMS?283

282 https://engineer.fabcross.jp/archeive/230127_agile-microsat.html
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o HIEKOEILENGAERETH L EHRE LT, ESA X GOCE (Gravity field and steady-
state Ocean Circulation Explorer) % 2009 4 3 A 24T EIF, 2013 4F 10 H & CiEH L 7=,

o HEAWGNEDTS, IFFITEOELE (~260km) ANETHoT,

Kz 115 GOCES307308
LA MR

g o HJ) - WBAWET D720 ESA DEHE LA, IRV smWENSEFZBNT 57290
FREZR (R VD ARWRIT IR O BTz,
vy H— Civil / Other
B - o HRHEROE I L UAA B ROENHRT o v LOSERLE) OFFAAEROED
EVRAET IV N REE & R B E A 2 BUS3 % 72 3D O HIER LA AL
HE ESA
5 + Thales Alenia Space #-
" 0 « /NAE : Astrium Satellites SAS
509810 o AT AXER : QinetiQ 1
o M= = b ;31,070 5%
AN + 200943 A Rokot-KM
Sl e ¥ EF=A 3,300 5%
% L )5 o XATHER (RT=—F) [ AU T — A LVEEH FR
¥ 3 o HLEAMEWZ OMWE FTRRRERI ANV, H 5 3. 1 H &7z OFHEITK 26 43
gﬁ S ESA
= o WP FUAR—FRarta—F—B LU
e o B - BoAR : AH
Byl o WEAIAT XX, R, HERpES WS, WEEEER. MR, WE. OkoBhim, HiEk
A ONEHEFREO = DRI I T\ 5,
F—t
A ]
SR |
o PAX: EX53m, WiEE 1.1m2 OMEWN\AF, 1,060kg (A 17— RETe)
AT MNZIR S TP AR S, SMVELZ S/ MRS 2.2 T2 O 522 Te kb Gtk % 2 7= T MR
Rrt sy 318 o B : BRRUKBERIFIELE (near-sunsynchronous orbit) 316
7 o EEE 9] 250~270km— I I 224km
o WG =R T A N— BET T ATy IHEET N A b
o R AW

307 https!//www.esa.int/Enabling_Support/Operations/GOCE

308 https://earth.esa.int/eogateway/missions/goce

309 Seradata ft: SpaceTrak & ¥

310 https!//www.eoportal.org/satellite-missions/goce#ipa-ion-propulsion-assembly

311 Seradata f: SpaceTrak X ¥

312 https!//space.skyrocket.de/doc_lau_det/rokot-km.htm

313 https!//www.eoportal.org/satellite-missions/goce#gocegrace-gravity-recovery-and-climate-experiment-mission-comparison
314 https!//www.eoportal.org/satellite-missions/goce#gocegrace-gravity-recovery-and-climate-experiment-mission-comparison
315 https!//www.eoportal.org/satellite-missions/goce#performance-specifications

316 https://www.esa.int/Newsroom/Press_Releases/ESA_launches_Earth_Explorer_mission_GOCE

184



o ARATRAHXE: Xk UREHT X DK 20mN F CHERRESR A LoD U,
BEREOWENZ T 25 0% ) 7T AE A KM THIET S
ZEREP A EGENNCH T BT 2 E N TE D R T v 77 U —F— R &0 ) IRIER ATEE,

o Has
EGG : Bk E G2 WET LFEE I T VA A —HF —

SSTI : 2R :EFEE Th 5 GPS {51
LRR: L —¥—L tunl 7L & —

. BHEEEHR A9

o BHE : KA

o ZERISARRE : 20-20000km (JHIRIZ & 0 B2 D)

 EUFH%:61H

« J@EV 27 :Sband
T 7Y 4kbitls, XU 7 HK 1.2Mbit/s

K#*E 116 GOCE A X —817

317 https://www.eoportal.org/satellite-missions/goce#eop-quick-facts-section

185



x

. JAXA (Japan Aerospace Exploration Agency) / SLATS

o BIKEEBIEICR T 2 HERBIATEEM 2 By L LT, JAXA I SLATS (Super Low
Altitude Test Satellite) 2017 4> 12 A 24T EiF, 20194 10 H & Ti#EM L 7=,

o SLATS /E&E 271.56km |2 CTHUE Z (R FF L7212, BeFERICHLE S E A T, A&
167.4km (2T 7 H R OPUERFF 21TV, FrA MRS L GEE S,

«  SLATS OE#EIE MEFYIA Ao v v 2 HOTEBIKE LD b O FmgBRLEM ) < M
ROVBIKEE CORMBORREHET — 2 IG] 7o, EICEITT28DTH D,

*  SLATS OFEFELKETIE, BREWEIC L D vVLEO fiR 2 27 L — 1 3 v O L& Mt
LCHDH., J-SPARC (28 T, Axcelspace fl: &, SLATS TS L =22 1EH Lz
VLEO TOXFEY F— b v VHEET NVOBELHIFEL T 5, 318

Xz 117 SLATS

HHE Nz
M 319 o CREREYZEKE ERE B AR REAIC T T O 7 O O R
7 F— Civil/Other

BHY -
E Y% A E5 1820

A 5 FE AR 2 Bl 0 FERIE

REEEIZET 27 — 2 ORfG
JRFIRBERICBET 5 7 — 2 OB

N RREIE o YT K D m iR Re R

H¥&E JAXA
pAZE o M SRR SRR
- 5321 o KABRFEE K34 fEH
ST 2017412 A 23 H
HIIAv/7y 3754 (TLE SV (GCOM-C) | L DAFED T L)
£ | WLER JAXA
;A
EH JAXA
£
| F—%
)'L .
e ALER - JAXA
£+hm
fifi fiE2 FRZ72 U (B SEEED 72 )
H— B 2 f
2 JAXA (F7E)

R ALy 7 322323

e B A X:25mX52mX0.9m, 383kg

o WIE : KB HEE

s HE :271.5km, 250km, 240km, 230km, 216.8km, 181.1km, 167.4km
o N WAO a—FT 4T

318 https!//aerospacebiz.jaxa.jp/solution/j-sparc/projects/axel2/

319 https://www.satnavi.jaxa.jp/ja/project/slats/

320 https!//www.mext.go.jp/b_menu/shingi/gijyutu/gijyutu2/059/shiryo/__icsFiles/afieldfile/2013/09/06/1338400_8.pdf
321 https!//www.mext.go.jp/b_menu/shingi/gijyutu/gijyutu2/059/shiryo/__icsFiles/afieldfile/2013/09/06/1338400_8.pdf
322 https!//www.satnavi.jaxa.jp/ja/project/slats/

323 https!//www.satnavi.jaxa.jp/ja/wp-content/uploads/sites/3/2018/10/slats-ws_20180918_2-1.pdf

186




o RAFGREWW AF LUV UATAE, Fv ) UBREH ~200ISP

o BN
FFREESE (AO) =4 25 4 AO it ¥, MELlbE=4,
N ESTREER S LY - A L o EEE T L X

o WM EH : 0.48um~0.7u

o BUHNE : 2km

o ZEM3FERE : 1.0m LA T

o [EUFHE% : A<H

o JHIEV VY R

K&K 118 SLATS A A —824

K& 119 Axelspace tt DNZFEY E— M T J S5

324 https!//www.jaxa.jp/press/2019/12/20191224a_j.html
325 https://aerospacebiz.jaxa.jp/solution/j-sparc/projects/axel2/

187



Xi. 1 VA—RT5T49 /0T X/RH

o 202348 A 1 HACTHULAHB6 LT, AV H—RATTT 7 /Y AD 100%-24ETH D
Our Stars fHIC THEE L TWFEEY—E A0 15L& LT, vLEO #EHENBIZR LT,

o ENFHHE TR SN m o RO BIKEEREOHMERLLE BT ah b,

o RO OV TR,

K& 120 Axelspace #:& DHFY £— My v S EHE2T

326 https://www.istellartech.com/news/others/8215
327 https://www.istellartech.com/satellite/ourstars

188
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338 https://www.jma.go.jp/jma/kishou/books/nwptext/45/1_chapter2.pdf
339 https!//www.newscientist.com/article/dn13329-gps-thermometer-could-flag-up-climate-change/
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ii. ESA/MetOp-SG
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340 https!//www.eumetsat.int/metop-sg

341 https!//www.restec.or.jp/satellite/metop-sg-a.html

342 https!//www.eoportal.org/satellite-missions/metop-sg#metop-sg-metop-second-generation-program
343 https!//www.eoportal.org/satellite-missions/metop-sg#metop-sg-metop-second-generation-program
344 https!//www.eumetsat.int/our-satellites/metop-series?sjid=future

345 https://space.skyrocket.de/doc_sdat/metop-sg-a.htm

346 https://www.restec.or.jp/satellite/metop-sg-a.html

347 https://www.eoportal.org/satellite-missions/metop-sg#instrument-design
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https://space.skyrocket.de/doc_lau_det/soyuz-stb_fregat-mt.htm

AN vy /7348349
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MWI (Microwave Imaging Radiometer)
HRLEOEDIREETORIREKER T 07 740, EKRER EDOERIEML
ICI (Ice Cloud Imager)
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SCA (Scatterometer)
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Argos-4 (Data Collection Service)

Search and Rescue

Space Environment Monitor
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VI-4 : 0.443 ym, VI-8 : 0.555 ym, VI-12 : 0.668 ym, VI-15 : 0.752 ym, VI-16 : 0.763
pm, VI-17 : 0.865 um, VI-20 : 0.914 ym, VI-22 : 1.24 ym, VI-23 : 1.375 ym, VI-24 :
1.63 um, VI-25 : 2.25 ym, VI-26 : 3.74 ym, VI-28 : 3.959 um, VI-30 : 4.05 ym, VI-
33 :6.725 ym, VI-34 : 7.325 ym, VI-35 : 8.54 ym, VI-37 : 10.69 ym, VI-39 : 12.02
um, VI-40 : 13.345 ym

3MI

3MI-2b : 0.410 ym, 3MI-3 : 0.443 um, 3MI-4 : 0.490 ym, 3MI-5 : 0.555 ym, 3MI-
6 :0.670 ym, 3MI-7 : 0.763 um, 3MI-8 : 0.76 ym, 3MI-9 : 0.865 ym, 3MI-9a : 0.910
pm, 3MI-10 : 1.370 ym, 3MI-11 : 1.6503 ym, 3MI-12 : 2.130 um

Sentinel-5 / UVNS

UV-1:270-300nm., UV-2: 300-370nm. VIS : 370-500nm, NIR-1 : 685-710nm,
710-750nm, NIR-2 : 270-300nm, SWIR-1 : 1590-1675nm, SWIR-3 : 2305-
2385nm

BLRINE -

348 https://www.eoportal.org/satellite-missions/metop-sg#spacecraft
349 https://www.restec.or.jp/satellite/metop-sg-a.html
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350 https!//www.eoportal.org/satellite-missions/metop-sg#eop-quick-facts-section
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iii. Roscosmos / Meteor-MP
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2. MSU-MR-MP (VIS/IR Imaging Radiometer for Meteor-MP)
% HI VIS, FROMRE 5
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BEAKBBHED IO DIRENREY 7 T 4 T F XY XN E AT RA A =Ty

351 https://space.oscar.wmo.int/satellites/view/meteor_mp_n1l
352 https://space.oscar.wmo.int/satellites/view/meteor_mp_n2
353 https!//www.eumetsat.int/metop-sg
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5. BRLK “Briz’ (Onboard Radar Complex (X-band))
VB R AR 4 R AT [l A
6. ACS-nadir (Atmospheric Composition Spectrometer (nadir-scanning component))
R=EAEF
7.  ACS-limb (Atmospheric Composition Spectrometer (limb-scanning component))
R=EAEF
8.  ARMA-MP (Radio occultation instrument for Meteor-MP)
EOmEMBGBE, FHRXIAY v oZ, BEME, $7-, ZHBIZ,
9.  GORIZONT-MP (Multi-spectral scanner)
i AR T
10. GGAK-M/RIMS-M (Radio-frequency mass spectrometer — M)
EHEE & FERKOREOLZB 2 ERB L OFH L, KR L A LRIROM[E N % 5
E
11. IKOR-M (Broadband SW radiometer)
TOA TOFAZHIHE OB, 0.3~4.0pum O HiPHO JLHF 1
12. GGAK-E/SKIF-6 (GGAK-E / Corpuscular radiation spectrometer)
B EHTOWDTFINFT—ANLT ML EZIAF—T T v 7 A& BE
13. GGAK-E/GALS-E (GGAK-E / Detector of galactic cosmic rays)
T FEHR O 7 OB E

ZE RSy fRHE

1. —

2. 0.25-0.50km

3. 14km(S.S.P.)

4.  183km(12GHz)~6.9km(250GHz)
5.  0.5km, 1.0km

6. 8~14km (S.S.P.)

7.  800km (/KF) S8km (TEHE)
8. -

9. 60~120m (S.S.P.)

10. —

11. —

12. —

13. —

BN R

9.  GORIZONT-MP (Multi-spectral scanner)
0.41 ym, 0.48 ym, 0.635 ym, 0.555 um, 0.655 um, 0.830 um

BHE -

1. 47U

2. 3000km (7B RAKTw727)
3.  2200km

4. 2200km

5. 130,600,750km
6. 1000km

7.  100km

8. —

9.  960km

10. —

11. —

12. —

13. —

EIPASE SN
WEY 7 AW
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iv. Xiyong Microelectronics Park / Tianmu-1

*  CASIC (FEfTRE THEMAT - A OF24:Th 5 Xiyong Microelectronics Park 1
T EF72 GNSS-RO B2 RSN DR = v AT L—2a »ThH Y| 2025 4
(ZTERRTE GRepEBUIAm), 354

X% 132 CASIC#: Tianmu-1 =

e L=
1 Ha855 «  WEO GNSS R} ZIEA L GNSS-RO IZ X 25442 EieT 2R VAT L—v
Evg
7 F— Commercial
s BEWMEOZu—NLVRGET XA EESL, BFEO K BXO 17— U
BHY - Ja— VPRl Za—r b — R BIEOEEZ EB L OIEL, N—2IZEETD

EURREF L

DTN I S DT R U ZEREIN BT 0D 36 8 2 et L C [ RAR IS /1 5
25T EEAMELTNG, 36

H¥& B
A% - BlE | A9
*  Tianmu-1-01,02 : Ceres-1 (2023 41 H)
*  Tianmu-1-03~06 : Kuaizhou-1A (2023 453 H)
¥ _E357 *  Tianmu-1-07~10 : Kuaizhou-1A (202347 H)
*+  Tianmu-1-11~14,19~22 : Kuaizhou-1A (2023 412 H)
% *  Tianmu-1-15~18 : Kuaizhou-1A (2024 4£ 1 H)
7;% 1L B
#H | EH R
T — X AL
\B
BAEE |
AHHARE
P—E2 ~H
Rt
FE2—F | £H
o YA X RH
o BB . KEBFEELE
+  HJE :520km
ARy 7 858

o H&ZE : Tianmu-Receiver
o R R
. WEVVZ AH

354 https!//mssdc.gsfc.nasa.gov/nme/spacecraft/display.action?id=2024-004A

355 https://space.skyrocket.de/doc_sdat/tianmu-1.htm

356 http://www.xiyongpark.com/xiyong_content/2023-01/11/content_10474637.htm
357 https://space.skyrocket.de/doc_sdat/cicero.htm

358 https://space.oscar.wmo.int/satellites/view/tianmu_1
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v. GeoOptics / CICERO, CICERO-2

e 2006 FIZ

XL 37258 NOAA BB @ Conrad K3 D3,

*  GNSS-RO b # el L Bttol/ Vil = 27 L— a &~ (CICERO, CICERO-2)
IR VB L7 RO 77— DRt A FI¥EL T 5,
* CICERO 7—#I%, b DM HID - DIZIE TR 2,
e NASA, NOAA (Z RO 7—# & #&flt - fR5C
< 2016 4 NOAA 7 — X #2432 (69.5 J5k K/, Spire Global t:& & $12) 359
< 2018 /- NOAA & 2 [FIH DR GT — % 34 7 v ) (GeoOptics 1. Spire Global
frhe bz, 34T 800 15§ LAE) 860
< 2020 4 NOAA 7 — 242 (52K (6 » A H 1,300 7’1 7 7 A /L &K 2,300 5K R/b,
Spire Global fL: & #,|Z) 361

v <

2022 4= NOAA 7 — # #2324 (PlanetIQ f1:. Spire Global #t: & %, (Z) 362363
2022 4F NASA (27 — X #2632 (5 4[] Tk 700 J5K K1) 364

X% 133 Geooptics ¥t CICERO #f%
HE

HIERRK D GPS 3 LU Galileo 2 I DM (GNSS-RO) & AN Lok E— bt
YT ERITY,

HBf 365 s RERERKE. BE, KoDTu Ty A, BEBICBITLEFSMO 3D vy T, HER
K DR A TR %2 3,
o EWIOERIL. 2017 FIZH B B bz CICEROS,
7 H— Commercial
BH - e RRTH., JEME, FHRRE=F VU 7 EOHERBIN % 1T © 366

EOXRAET IV

I v gAML, GNSS-RO Bl 0 24 BEo#/NUEREORME L. HiEk o B S
& RAE O FER 2 i 0D VER367

H&E o NOAA: T — 4% ORI, MHRMIRH 822K (Spire tL & & FF 2300 17 K1) 368
. W, UC/LASP k[T FORMOSAT 7 / COSMIC-2 I v = v icid Shi- TriG
g | % BUE GNSS-RO ~Af m— K % f\\T, Bi%
o | « CION RN 5 GNSS-RO ~A m— Ko KiEA2/ Mz L v . Tyvak Nano-Satellite
s Systems #ENBUEL 72 6U ¥ o —7 v b _"— 20/ N RIZHFTE T
il .« CICERO6., 7:PSIV-XL 2/ v k (2017456 . 2018451 A)
#T 1570 + CICERO1, 2, 3:Soyuz-2-la Fregat 7 — % % — (20174 7 H) GRAEEMEEIL)
«  CICERO10 : Electron KS 24 v k (2018 4 11 H)
+ CICEROS:PSIV-CAw/4 v | (20184 11 H)

359 https!//spacepolicyonline.com/news/spire-geooptics-win-first-noaa-commercial-weather-data-contracts/
360 https!//spacenews.com/three-companies-win-noaa-commercial-weather-data-pilot-contracts/
361 https!//spacenews.com/noaa-expands-radio-occultation-order/

362 https://geooptics.com/geooptics-to-provide-noaa-with-space-weather-data/

363 https://spacenews.com/noaa-cwdp-space-weather/

364 https!//spacenews.com/geooptics-nasa-contract/

365 https!//space.skyrocket.de/doc_sdat/cicero.htm

366 https!//space.skyrocket.de/doc_sdat/cicero.htm

367 https://eoportal.org/web/eoportal/satellite-missions/c-missions/cicero#design

368 https://eoportal.org/web/eoportal/satellite-missions/c-missions/cicero#design

369 https://space.skyrocket.de/doc_sdat/cicero.htm

370 https://space.skyrocket.de/doc_sdat/cicero.htm
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+  OSM-1CICERO : Vega 1/ > I (202049 H)
R KSAT3™
EHH GeoOptics Inc./ OSM372
g | 0 NOAAICLDT—XEAT (202142 7 19 BER) 3 ANE 9 AXT, fEH 1300 I
7 HE BT — 2 % NOAA IZH2 It L. MOAA [ KEBUFHEE & 03 O%Ic 24 BEHIZ—
m;ﬁa‘/gﬁ WYAN 373

/N

A IATAE o NOAAFRME SN - PHEBIAERT — ¥ 2 EHAEER R BNT T /LA A T T E374
HF— R «  GeoPRO : JhH OB T — Z UL AT LA THY . IV IEEISZA L) —REKST —
et & DL AT HE
TEEa—Y | HFEREE

« A X :6U CubeSat

o HUE . KEBREWIHE

+ &% : 550km

e 25 : CION (CICERO Instrument for GNSS-RO)

PERKTHRICEATHY, BRE, BE, JE, KROREIT=RZHHH
ARy T #1000 77 ¢ 7 H

6U CubeSat : 'E & 10kg LI F. mdidfE (KSAT & 0 B#MEIC L 5), 3 diliE MR s,
2Mbit/s D X /N> REEHIZE Y 1HUE T LT X ToOT =222 0 ) 7 mkE
BEY 7

e XA —RF—=HZHLTLY T XANUR

« TT&C : UHF

K% 134 CICERO A A — 37

3

3

3

3

3

3

3

3

3

3

1 https://eoportal.org/web/eoportal/satellite-missions/c-missions/cicero#design
2 https!//space.skyrocket.de/doc_sdat/cicero.htm

3 https!//eoportal.org/web/eoportal/satellite-missions/c-missions/cicero#design
4 https!//eoportal.org/web/eoportal/satellite-missions/c-missions/cicero#design
5 https!//www.eoportal.org/satellite-missions/cicero#mission-capabilities
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X% 135 Geooptics 4t CICERO-2 #%

EHA N
+  CICERO O BT, HIERKE D GPS £ L O Galileo E &k (GNSS-RO) & KT XD
g msTes HEYE— 7 %175 6U-CubeSat O 2 ka2 TL—v a3,
s EREARKE, BE., KooTuaTzr AN, BEERBIZBITDET MO 3D < v 7, BER
K DA T & 3,
7 F— Commercial
BHY - o MEMGBE WER, BKEY Yy U FEHERRICLDBREMREDY U T ¢ 7, GNSS-
EVRRAET IV RIC K DK, LHigiE (5. ok, W), LHKS, HiFPESHES™
HE& A
B3 - Buss »  Tyvak Nano-Satellite Systems fE23/E L 72 6U OF = — 74 » (37
« 68U L 12U DF a—THhy FARTE, S HICKRE M S ATaEM:dH v 380
T E +  CICERO-2 1,2 : Falcon9 (2022 45 H) 38t
+  CICERO-2 iZ. 2022 5 D 5 £ THI 50 LA EFT B TiE, 882
ﬁ%@ 1L B
# | EH GeoOptics Inc.383
i/ .
7 — & AL . R N % TR 384
KR Geo Optics fE:0> 5 3 A TR
AN e
PF—r R A
eft
FE—Y | WrTEE

AR vy /7 385386

o B - TH

o HuE . KEBEMELE

2% : CION-2 (CICERO-2 Instrument for GNSS-RO)
o Z2[MSrfRRE KA 300km, FEEK) 0.5km

376 https!//space.skyrocket.de/doc_sdat/cicero-2.htm

377 https!//space.oscar.wmo.int/satellites/view/cicero_2

378 https!//space.oscar.wmo.int/instruments/view/cion_2

379 https!//space.skyrocket.de/doc_sdat/cicero-2.htm

380 https!//spacenews.com/geooptics-to-launch-next-generation-earth-science-constellation/
381 https!//space.skyrocket.de/doc_sdat/cicero-2.htm

382 https!//spacenews.com/geooptics-to-launch-next-generation-earth-science-constellation/
383 https://space.skyrocket.de/doc_sdat/cicero-2.htm

384 https://tools.wmo.int/instruments/view/cion_2

385 https://tools.wmo.int/satellites/view/cicero_2

386 https://space.oscar.wmo.int/instruments/view/cion_2
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vi. CMA/ FY-3(Feng Yun-3) C,D,E,F,.GH.,I,J

e FY3 (JAE3F) U —XiL, FE%S/R (China Meteorological Administration) & H[E[H
FZM KR (China National Space Administration) (2 X ¥ HFIBE% S /- MiLE XS H 2D
F2MHRTH D,

e ROV UYT 4 7HOMEETH S GNOS (GNSS Radio Occultation Sounder) 13, FY-3C,3D
(21X GNOS-1 23, FY-3E~3J (21X GNOS-2 BMEfi ST 5,

X% 136 CMA FY-3 2V —XHE
A | W

o KVELOELHMEORMT —F ZINET D720, 3 WL KKEART) & BT — ¥ Bi5HE
NERET D & 9 ICEREF SR,
o FEICLUTo 4 20flETIRASND,
> NTUADORNIZ G ERE LR A 7o HERBIBE DO KGN T A — 5 2B ERR T BIC R
> REEBNIE 2 S T HERE B e AU TS, SRR ERE K OHEER Y B A1
INT A= i
> KB BARGECE R O EREBR BT 2 Bl
1087388 > ZE METEEN e & ORFRZRTEB O 72 O I RS O KGR E R A R AL L, ER D72 05
ES S 32l
o BUERENC RS, M. ED) - B, B FLOK
o WEAT IV KK, WA, B, TARKEREE, RKBET —/L R, ZOFHE,
HEETRE, KKIREZ «— 8, REREZGET), HIAK LK, EORTOME L7
a7y AV, REREEGE), 42, WEEOAIAEDT, METAG Y &R, BE, b
SRS, {BEA, ), BRI L OMIER S RIE, Tk 2 B R (FEh) | vk mEE,
Ty VLES

7 F— Civil/Other

c RRO 3 BOtlER LNBEY U T 4 V7 OHERHE O E A 74, NWP ER s
TH) #YR— T DEBLOREANST A—Z & HE

HHY - o REMRZRKGHIGOKIIHR, AW ERE ORI 2 2ER0 e & 1k
EYXRXET IV o HBREBIRIO L & KRR & AR — R 9 2 BRI B2 X T A — & Al
HES o fLZE. MMIATe E oY — B RICHERE T 2 HE O KGR  — IS L UM O K G A
R
o HiEEZ AL MMOERET — & ZIUE L

H¥E CMA/CNSA

Egﬁo% R SAST (Shanghai Academy of Spaceflight Technology)
£
i ¢ RAE34
& | §T k391392 « 3C:201349 A, 3D:20174 11 H., 3E: 2021 4 7 H. 3F : 2023 LIk, 3G : 2023 4
1l 4 F. 3H: 2024 4ELAR%, 31 : 2026 4ELAME, 3J : 2027 LI

HER B

TE 893 CMA/CNSA, NRSCC

387 http://www.nsmc.org.cn/nsme/en/satellite/F'Y3.html

388 https!//www.eoportal.org/satellite-missions/fy-3#eop-quick-facts-section
389 https!//www.eoportal.org/satellite-missions/fy-3#eop-quick-facts-section
390 https!//www.eoportal.org/satellite-missions/fy-3#development-phases
391 https!//www.eoportal.org/satellite-missions/fy-3#eop-quick-facts-section
392 https!//space.oscar.wmo.int/satellites/view/fy

393 https!//www.eoportal.org/satellite-missions/fy-3#eop-quick-facts-section
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T — 5 E

« WEHEZFHEERG R F—DOT —F _X— RIS, 7T — 4 71k

BA LR |+ o FAT /B ATECHY . J T PR RADF— 2 AL AT LD T ARG DR
04 LEE ST D,

T

P—E 2 B

=

EB=2=F e

395

AN vy /7 396397398

o YA X :44mX2.0mX2.0m (BN
o WUE : KEBRIMHE

e HETROLEBDY

:4.4mX10mX3.8m), 2300kg

2AT L) A 3C 3D 3E 3F 3G 3H 31 3J
K [LIYES MERSI 1 1T LL IIT RM II1 RM L1
VIRR
Ny [LI{ES MWRI 1 I 1I RM II RM
~Ara | yyox MWTS II 1I IIT IIT III II1
MWHS II 11 11 11 II 11
TIT4T | Yo HF WindRAD v v
~A 7 PMR v v
ij 1/7 = || T GNOS I I 11 11 11 II 1I 1I
INANR—=R | K IRAS v
~7 hv HIRAS I 11 11 II 11
P A GAS v v
SBUS 4
TOU v
OMS N/L
TR HhER ik 4 | ERM 1 11
RIS SIM I 1I 1I II
SSIM v v
FTHRR SEM HEPD
I I 11 11 11 11 NADD IMS
FGM
WAI v v
IPM Tri- Tri-
v v
IPM IPM
X-EUVI v v

« TT&C: GPSICZL VY XS NDHHAE SN RVAT A

o T —HERik
U7 ZA L BPSK £Fft& LNV K, 5—# L— h=4.2 Mbit/s
U7 NEA L QPSK At & X N K, 5 —4# L— k= 18.2 Mbit/s

A - QPSK Zifift& X N K, F—4# L— k=93 Mbit/s

3
395
396
397
398

©

4

© © ©

https://link.springer.com/article/10.1007/s00376-021-0425-3
https://www.eoportal.org/satellite-missions/fy-3#development-phases
https://www.eoportal.org/satellite-missions/fy-3#development-phases
http://www.nsmc.org.cn/nsmc/en/satellite/FY3.html
https://space.oscar.wmo.int/satellites/view/fy
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K% 1387 FY-3D A 2 — X399

399 http://www.nsmc.org.cn/nsmc/en/satellite/FY3.html
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vii. NOAA / Sentinel-6
o EC %L, ESA, NASA. CNES, EIMETSAT. NOAA N LmEE T AER v /T AT,
W EEREZIT9 & & B2, GNSS-RO 12 X 0 kb & BB oRE & ) 2 0E 4 5,

X% 138 Sentinel-6 #fEE400

. Sentinel 6A % 2020 FITHT H 401,
. Sentinel 6B 1% 2026 FICHT b _EiF @402,
o BAITIT FRC AR
(1) Poseidon-4 SAR Altimeter Instrument (POS4) /L — % —g& E it
(2) Advanced Microwave Radiometer for Climate (AMR-C)/&PEREE FELMI~ 1 7 v

T
Bz (3) Global Navigation Satellite System — Radio Occultation (GNSS-RO)/4 i BRIl 7
BUAT A

(4) GLOBAL NAVIGATION SATELLITE SYSTEM — PRECISE ORBIT
DETERMINATION (GNSS-POD)/ & HERRIN f#T 2 2 A T A

(5) LASER RETROREFLECTOR ARRAY (LRA)/L—#—L k) 7L/ Z—7 LA

(6) DOPPLER ORBITOGRAPHY AND RADIOPOSITIONING INTEGRATED BY
SATELLITE (DORIS)/# 2 BN S 2T L

7 F— Civil/Others

+ TOPEX/Poseidon fi7&, Jason-1, 2, 3R T U —XIZ L2 mEBNEZMEET 2 & &b
RKIATHMOET MIIER SN I2RIBEMEOHERZIE L, LEICHRT 2.
o RUBEEEDERARC G 2 2 B0, Wim LA ORI, KRETHOKE DR L,

BHY -
EYRRET )L

Hige 1 # : EC/ESA/EUMETSAT/NASA/NOAA
o ET : Airbus DS403

BAFE « NASA/JPL: LRA, AMR-C, GNSS-RO

- JlE « ESA: Poseidon-4 Sar Altimeter Instrument, GNSS-POD. DORIS
= o BEFE A b NASA: $97 m404405
)i
i Tk Falcon 9
LS ESA

EH ESA/NASA

T—%

el T—H I3 AR I TV
o ¥4 X :1,192 kg, 5.15%2.35%2.58m
o BUTE : FEKRKE HIEE
ARy 7 + EJE :1,336km
o Bl ER
(1) 5.4GHz, 13.58GHz

400 F|Z eoPortal, WMO OSCAR, RESTEC #21F#HT — & X—R & .0 R LIER

401 http://database.eohandbook.com/database/missionsummary.aspx?missionID=641

402 https!//www.esa.int/Applications/Observing_the_Earth/Copernicus/Sentinel-6_overview

403 http://database.eohandbook.com/database/missionsummary.aspx?missionID=641 rticle/jason-cs

104 https!//www.jpl.nasa.gov/news/press_kits/sentinel-6/facts/
105 https!//www.nasa.gov/press-release/nasa-awards-launch-services-contract-for-sentinel-6a-mission
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(2) 18.7GHz, 23.8GHz, 34GHz
(3) GPS
(4) GPS
(5) -
(6) Signals from ground station
o ZEMrfineE
(1) 20km, SAR mode 300m
(2) 25km
(3) 300km horizontal, 0.5km vertical
(4) -
(5) -
®) -
o BImE:
(1) 30km, 100km
(2) 30km, 100km
(3) 300km, average 710km
(4) -
(5) -
®) -
o EFAMIM 5.5 4
- [EYFH%K:10H
o A 11245
o HLEERA 66°
« WEVYZY
e Xband ¥V Vs (BT —2H) 1150Mbps
o TT&C:S N RRFMY >

X5 139 Sentinel-6 A A — X406

406 https://www.esa.int/Applications/Observing_the_Earth/Copernicus/Sentinel-6/(archive)/0
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viii. PlanetlQ / GNOMES
e COSMIC, COSMIV-2012, KOMPSAT-2, TerraSAR-X, Tandem-X, Paz 7¢ EHEH DI v
3 R RO DS TERFEERT V=TI K5 T 2012127 A Y I TRILEN ¥, R
Ko AR, FHRKUCESZ Y TRRGoEAERE = A7 b—>a V24T BT PIE
*  NOAAIZRO 7 —% %2t - 7
< 2018 /- NOAA & 2 [MIH DR GT — % 34 7 v 4 (GeoOptics 1. Spire Global
fe bz, 34T 800 15§ LAE) 407
< 2022 £ NOAA 7 — X 124324 (GeoOptics ff:. Spire Global ff: & %,(2) 408

X% 140 PlanetlQ#t GNOMES #IZ
A | s

o EEMED HD GPS-RO KR, THRANICIZ 20D a2 AT L—va VAT L BIT 5,

o 4R TPyxis] L5 RO B ¥ s, GPS, GLONASSGalileo, Beidou 72 &
@ GNSS 725 RO 7 —# ZfkIcit it L, RE T, FHREA TH, [KEERESCET 5
FEICHHET D,

mg409410

7 F— Commercial

« RATH#H., FHRKATH. KEEHROZDIC, EAEO RO o CRT 5, &)
BEREL, Z7a— L TY TR A L7 RO T — 4 i35,

B - - FAET AL 4 —E LT, R DL A LT U YR, L R k.

EUXRETF N TRAR— AL H AL R A,

41102 - REESEO RO B UHILERT, HEECHET S LRTHRETH Y . BAML L 0ERIL
ATE,

o BUNEEOEEINOERNA— M —3 v S~ OBIT I EHEAS,

+ 20184 NOAA:350 7 $ (PEAHIXRGT — 4B 0/ T L) 45
e 2019 VU —AX B 77 K:1,870 51 $ (New Science Ventures, AV8 Ventures, Valo
Ventures, Kodem Growth Partners, Access Venture Partners, Hemisphere Ventures,

Y2414
g Service Provider Capital, Earth Investments, the Virginia Tech Carilion Innovation
Fund , Moonshots Capital, etc...)
% « 2022 42 NOAA : (RO 7 —# f2{iE352%9)
i . f;
i Eﬁs% g Blue Canyon Technologies
il

«  GNOMES-1: 202048 H SpaceX Falcon-9
¥T 47418 «  GNOMES-2: 202146 H SpaceX Falcon-9
«  GNOMES-3: 202244 H SpaceX Falcon-9

+  KSAT

419
HER *  Atlas Space Operations

407 https://spacenews.com/three-companies-win-noaa-commercial-weather-data-pilot-contracts/

408 https://spacenews.com/noaa-cwdp-space-weather/

409 https!//planetiq.com/technology/

410 https://www.eoportal.org/satellite-missions/gnomes#gnomes-constellation-of-planetiq---gnss-ro-commercial-weather-satellites
411 https!//planetiq.com/markets/

412 https!//www.eoportal.org/satellite-missions/gnomes#overview

413 https!//planetiq.com/the-benefits-of-public-private-partnership-in-weather-and-environmental-data-collection/
414 https!//spacenews.com/fresh-18-7-million-funding-round-puts-planetiq-weather-constellation-back-on-track/
415 https!//spacenews.com/fresh-18-7-million-funding-round-puts-planetiq-weather-constellation-back-on-track/
416 https://www.eoportal.org/satellite-missions/gnomes#overview

417 https!//www.eoportal.org/satellite-missions/gnomes#overview

418 https://space.skyrocket.de/doc_sdat/gnomes-1.htm

419 https!//www.eoportal.org/satellite-missions/gnomes#overview
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EH +  PlanetlQ
é%é%ﬁ e S LTS B R e — S i L TR
e © RBORESV, HEORVT =2 % NWP £ 2 — izt
S
P—E 2 A~
o
R
EE2F L men

o HIEL . RHH
e ANZX:XB/AZR
o ATAHX AFUHEHEL AT A
o BE  KEEFIHIEIE
«  &JE :600km (GNOMES-1). 525km (GNOMES-2). 645km (GNOMES-3)
. BEER
Pyxis-RO
2,500 tHIHDOY v T 4 T
FEREIIZIE 20 #% T 50,000 /B DY D T ¢ o TR
o ZERSYRBE : KEAY 300km, TEEHY 0.5km
o AT UI— s 34K, FriEEuE EICH BEEEOREN— XDk 2T A 2 f
- WREVVY
+ X-band #v VU 7 (10Mbit/s)
¢« TT&C:X UK

R8sy 7 421422
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420 https://www.eoportal.org/satellite-missions/gnomes#gnomes-constellation-of-planetiq---gnss-ro-commercial-weather-satellites
421 https://space.oscar.wmo.int/satellites/view/gnomes_1

122 https://www.eoportal.org/satellite-missions/gnomes#gnomes-constellation-of-planetiq---gnss-ro-commercial-weather-satellites
3 https!//www.eoportal.org/satellite-missions/gnomes#spacecraft
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ix. NASA / GRACE-FO (2sats)
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ElAn/Ef | NASA © HP IZ TARH
429
5t it fiE
P—E R A~
e
FE=2—HF | I
e H : 3mX3mX0.8m, 432kg
o Bl RELE
22 sy 17 480451 EE :490km
+ BEES

(DTri-G (Triple G (GPS, Galileo, GLONASS) :
RO ¥, mEMGBE, BEMEY Y T 47, FHRRERE,

424 https://gracefo.jpl.nasa.gov/

425 https!//www.eoportal.org/satellite-missions/grace-fo#eop-quick-facts-section
426 https!//www.eoportal.org/satellite-missions/grace-fo#feop-quick-facts-section
427 https!//www.eoportal.org/satellite-missions/grace-fo#eop-quick-facts-section
128 https!//space.oscar.wmo.int/satellites/view/grace_fo_2_sats

429 https!//grace.jpl.nasa.gov/

430 https!//space.oscar.wmo.int/satellites/view/grace_fo_2_sats

431 https!//www.eoportal.org/satellite-missions/grace-fo#spacecraft
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#8000 T 4 IH - B
(2)HAIRS (High Accuracy Inter-satellite Ranging System)
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FE I A
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2 —
3 —
@ —
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K% 143 GRACE-FO A A — Y[R3

432 https://gracefo.jpl.nasa.gov/news/151/international-cooperation-award-for-nasa-jpls-michael-watkins-michael-gross/
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x. CDTI/SEOSAR/Paz
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EEa—Y | 5K

o BB BmX ¢ 2.4m. 1341kg
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433 https!//www.restec.or.jp/satellite/paz

434 https!//www.restec.or.jp/satellite/paz

435 https!//www.eoportal.org/satellite-missions/paz#fperformance-specifications
436 https!//www.eoportal.org/satellite-missions/paz#fperformance-specifications
437 https!//www.restec.or.jp/satellite/paz

438 https!//space.oscar.wmo.int/satelliteprogrammes/view/seosar_paz

439 https!//space.oscar.wmo.int/satelliteprogrammes/view/seosar_paz

440 https://space.oscar.wmo.int/satelliteprogrammes/view/seosar_paz

441 https://www.restec.or.jp/satellite/paz

442 https!//www.hisdesat.es/en/paz/

443 https!//space.oscar.wmo.int/satellites/view/seosar_paz
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K-band & Ka-band % 1
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44 https://www.hisdesat.es/en/paz/
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xi. Spire Global / Lemur-2

o 20237 H 18 HFRFAT 170 BEAFT LT 22445,

e RO FT—#IZEL T Geooptics & i,
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445 https://space.oscar.wmo.int/satellites/view/lemur_2

446 https://spacepolicyonline.com/news/spire-geooptics-win-first-noaa-commercial-weather-data-contracts/

47 https!//ir.spire.com/news-events/press-releases/detail/57/spire-global-awarded-noaa-contract-to-deliver-satellite

448 https:/mews.satnews.com/2021/09/02/contract-received-by-spire-global-from-noaa-for-satellite-weather-data-delivery/

449 https!//spire.com/press-release/spire-awarded-contract-for-earth-observation-data/

450 https!//spire.com/press-release/spire-global-chosen-to-provide-radio-occultation-satellite-data-to-the-european-organization-for-
the-exploitation-of-meteorological-satellites/

451 https!//spire.com/press-release/spire-global-awarded-noaa-contract-to-deliver-satellite-weather-data/

452 https!//spire.com/press-release/spire-global-awarded-8-million-noaa-contract-to-deliver-satellite-weather-data/

453 https!//spire.com/press-release/spire-global-awarded-6-million-nasa-contract-extension-for-earth-observation-data/

454 https!//spire.com/press-release/spire-global-awarded-1-7-million-noaa-contract-to-deliver-space-weather-data/

455 https://spire.com/press-release/spire-global-awarded-9-9-million-noaa-contract-to-deliver-satellite-weather-data/

456 https://spire.com/press-release/spire-global-awarded-national-oceanic-and-atmospheric-administration-contract-for-satellite-
weather-data/

457 https://spire.com/press-release/spire-global-awarded-6-5-million-nasa-contract-renewal-for-earth-observation-data/
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458 https://spire.com/press-release/spire-global-awarded-2-8-million-contract-by-the-national-oceanic-and-atmospheric-
administration-for-satellite-weather-data/

459 https!//spire.com/press-release/spire-global-selected-for-nasa-idiq-contract-with-476-million-ceiling/

460 https://spire.com/press-release/eumetsat-awards-spire-global-multi-million-euro-contract-for-satellite-weather-data/
461 https://spire.com/press-release/spire-global-awarded-9-4-million-contract-by-noaa-for-satellite-weather-data/

462 https!//spire.com/press-release/spire-global-launches-a-space-powered-weather-insights-platform-for-the-maritime-industry/ /
463 https!//spire.com/spirepedia/low-earth-multi-use-receiver/

464 https!//eoportal.org/web/eoportal/satellite-missions/l/lemur

465 https!//eoportal.org/web/eoportal/satellite-missions/l/lemur

466 https://eoportal.org/web/eoportal/satellite-missions/l/lemur

467 https!//eoportal.org/web/eoportal/satellite-missions/l/lemur

468 https://eoportal.org/web/eoportal/satellite-missions/l/lemur

469 https://eoportal.org/web/eoportal/satellite-missions/l/lemur

170 https!//www.ipa.go.jp/files/000058297.pdf

47 https!//eoportal.org/web/eoportal/satellite-missions/l/lemur

472 https!//eoportal.org/web/eoportal/satellite-missions/l/lemur

473 https://spire.com/spirepedia/low-earth-multi-use-receiver/
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474 https!//www.ipa.go.jp/files/000058297.pdf

475 https!//eoportal.org/web/eoportal/satellite-missions/l/lemur
476 https://spire.com/spirepedia/low-earth-multi-use-receiver/
477 https!//spire.com/spirepedia/low-earth-multi-use-receiver/
478 https!//eoportal.org/web/eoportal/satellite-missions/l/lemur
479 https!//spire.com/spirepedia/low-earth-multi-use-receiver/
480 https://www.ipa.go.jp/files/000058297.pdf

481 https://eoportal.org/web/eoportal/satellite-missions/l/lemur
482 https://eoportal.org/web/eoportal/satellite-missions/l/lemur
1483 https://spire.com/spirepedia/low-earth-multi-use-receiver/
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484 https://www.eoportal.org/satellite-missions/kompsat-5#kompsat-5-korea-multi-purpose-satellite-5--arirang-5
485 https!//space.oscar.wmo.int/satellites/view/kompsat_5

486 https!//www.restec.or.jp/satellite/kompsat-5

487 https!//database.eohandbook.com/database/missionsummary.aspx?mission[D=638

488 https!//www.eoportal.org/satellite-missions/kompsat-5#kompsat-5-korea-multi-purpose-satellite-5--arirang-5
489 https!//www.eoportal.org/satellite-missions/kompsat-5#spacecraft

490 https!//www.restec.or.jp/satellite/kompsat-5

491 https!//www.restec.or.jp/satellite/kompsat-5

492 https://spire.com/spirepedia/low-earth-multi-use-receiver/

493 https!//www.restec.or.jp/satellite/kompsat-5

494 https!//www.restec.or.jp/satellite/kompsat-5

495 https://www.eoportal.org/satellite-missions/kompsat-5#mission-capabilities
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o ZE[ES3fiERE 496
(1)1m (spotSAR) 3m (stripmap) 20m (ScanSAR)
2 —
3) —
o BUHIE - 497
(1)5km (spotSAR) 30km (stripmap) 100km (ScanSAR)
2 —
3) —
+ @EVY 27 :Sband, X-band

X% 149 KOMPSAT5 A A — K498

496 https://www.restec.or.jp/satellite/kompsat-5
497 https!//www.restec.or.jp/satellite/kompsat-5
198 https://www.eoportal.org/satellite-missions/kompsat-5#eop-quick-facts-section
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499 https://www.cosmic.ucar.edu/what-we-do/gnss-radio-occultation

500 https://www.jma.go.jp/jma//kishou/books/nwptext/50/chapter3.pdf
501 https://www.jma.go.jp/jma/kishou/books/hakusho/2022/index8.html
502 https!//www.jma.go.jp/jma/kishou/books/nwptext/45/1_chapterl.pdf
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503 https://www.jma.go.jp/jma/kishou/books/nwptext/45/1_chapter2.pdf
504 https://www.jma.go.jp/jma/kishou/books/nwptext/45/1_chapter2.pdf
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