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2.1 KEDENEEHEDZEGHRE

© CPSYUv/INUBDREREEEIA
(Starlink ®°ONEWEBZ & £7L\) 1 ~300ke T E [CH T HIT L#ET

(T EIFEBERERL)
B 1~10kg W 11~30kg 31~50kg B 51~100kg
200 W 101~150kg 151~200kg 201~300kg
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with Tabs ¥, Q
.

20104F | 20114F | 20124F | 20134F | 20144 | 20154 | 20164F | 20174F | 20184F | 20194 | 20204F | 20214

1~10kg 19 9 26 90 112 106 85 272 234 177 149 304
11~30kg 2 5 4 4 10 7 10 11 16 13 13 42
31~50kg 1 2 3 3 8 1 11 5 10 8 30 26
51~100kg 1 4 2 4 9 7 2 6 14 31 16 38
101 ~150kg 4 6 2 4 2 2 10 8 6 8 12 7
151 ~200kg 2 1 2 2 10 13 1 1 5 2 12 21
201 ~300kg 4 2 4 11 10 6 1 11 21 15 15 5

‘iﬂ- 33 29 43 118 161 142 120 314 306 254 247 443
© 2020FIT EF o=/ NEBEIT ENBEXLF=CET, AHAVATERVNTH221 BN EEHRTEERS.
o R ENIKIZ &L 2 RAEHBREDA (S &SAR) . IoT (AIS/ADS-B/M2M) 5B{E. SIGINTE SR X B E DT LA,
® RfEa> X T : PLANET,SPIRE,SWARM,KLEOS, Kepler,HawkEye360,Satellogic,Blacksky,ICEYE,Axcel SpaceZf
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© CPSYvINUBDRERRESIR
1~300kefFEIZH1THFT LifiaT (20105 ~20215FK)

YREDRESFERE
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v T5IC, 100~300kgDFEEIC LD X
HADAFL—3aIN

v IS, BIEHEDER

FTEFLRBRZEEFLLY)
1500
W 1~10kg W 11~30kg 31~50kg W 51~100kg
W 101~150kg 151~200kg 201~300kg
1200
Starlinka> X7 : 201941204, 202048338, 202189894
900
| ONEWEBIL R : 20194 684 . 20204 10488, 202128418
600
300 — —
20104F | 20114F | 20124F | 20134 | 20144 | 20154F | 20164F | 20174 | 20184F | 20194F | 20204 | 20214
1~10kg 19 9 26 90 112 106 85 272 234 177 149 304
11~30kg 2 5 4 4 10 7 10 11 16 13 13 42
31~50kg 1 2 3 3 8 1 11 5 10 8 30 26
51~100kg 1 4 2 4 9 7 2 6 14 31 16 38
101 ~150kg 4 6 2 4 2 2 10 8 6 14 116 1 291
151 ~200kg 2 1 2 2 10 13 1 1 5 2 12 | 21 |
201~300kg 4 2 4 11 10 6 1 11 21 135 848 1 994 i
&5t 33 29 43 118 161 142 120 314 306 380 | 1184 | 1494

© 2020 F 4T LT E-o=/NRBEIT ENBEXL =T, AHAVATEROTE2021 E/N B EHRIBERS,
o R ENEKIZ &2 RAEIHERED A (3 &SAR) . IoT (AIS/ADS-B/M2M) sB1{E. SIGINTE SR X B E DT LA &M,

® RfEa> X T : PLANET,SPIRE,SWARM,KLEOS, Kepler,HawkEye360,Satellogic,Blacksky,ICEYE,Axcel SpaceZf

ek 3
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shooting-down-u-s-sat.html



2.1 KEDENEEHEDZEGHRE

© CPSIYvINVERDRAERRESIA

Cubesat¥T LEED 4T

HAXDIER]

2010[2011]2012[2013]|2014 (20152016 [2017/20182019 (2020|2021 &%
0.25U 4 4] 44| 84| 136
0.5U 3 3
1U 5 6] 15| 43| 171 12| 12| 15} 35| 26 4]  31] 221
1.5U 4 2 13 18 2 4 2 9 2 4] 60
2U 2 3 6 7 6| 37, 14 5 3] 11] 94
3u 7 2 6] 27| 107] 76] 59| 203{ 141 92| 72| 124] o916
3.5U, 5U 2 0 0 0 0 2
6U 2 2 2| 121 36| 24| 26| 49] 153
12U 3 3 71 13
16U 1 2 0 0 3
ft 5 7 7 gl 19] 18] 15/ 10f 17| 26 8l 33] 173
&5t 21 17] 30| 94| 151 133] 96| 2837 250 191] 162 346] 1774
% : fh&1dPocketCube (5cmPA ) | ThinSat, 15cmPA A, 17cmPl A7 E30kg L FOEE , IFEH, O—/\a &

BAF BB OIER
2010[2011]2012[2013]|2014 (2015|2016 [2017{2018 (201920202021 ]| &5t
XZ-BEREGE 9 9| 20| 35| 32| 28] 22| 67 71 53| 26| 63] 435
3 2| 10 4 16| 10| 13f 11 19 50 18] 111
FE-ERBARMA 7 3 27 3| 15[ 11 100 41| 25 14| 47] 203
RE % 2 8 5] 22| 112| 74| 53] 193} 127 94 114 218] 1022
&8t 21 17 30| 94| 151] 133] 96| 283f 250] 191 162] 346] 1075

-FRE% 1L K FEutelsat Ao TETEELO Alpha (6U) Z1#4ERER T £

-6U., 12UILERIT LB RZZEFH (Cubesat D KELDEYE)

-SPIRE(18#4%. PLANET-DOVE[%48#%. Swarm Technologiestt [ 7648

-Cube S HEHEIEEEIRE D SATELIOT DEMO-1(3U) T E

s RAR AT E NI TVT (M R—ZUFORBaVATITE
(IoT. SIGINT, HhERER Bl RENBEHNRE=A)TEDRR)

- BARILIMED CubesatT £ (KFE, B, —figttHiEAS)

Source:CSP-JAPAN{ERK
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100kgL TR EDFEER VIV Ay
(2003~20214)
2003~2021ET7—4 BIEDIVIa i

2003~2021ET7—4 BEDD O

yEE RE EEREE
7% 33% 2.4% AT RAS
AT 34.2%
9%
HOFRER B
32.1%
[ 3 HLIUR BIE
51% 9.9% 21.9%
20034 ~ 2013 E K& Al
20034 ~20134EKBESH  BhE —— w3
9% 9.5%
BEATIA
9.5%
B
13%
ﬁ%' i
8% 10.5%
E= 70.3%
70%
2003 FE DHETEAIAM S . BED HLENYH TI0%REZ

IoT/M2M/ADS-B/AISE E DT LIEIZ KV BIELLFEMN20% B R =16 . HhERER AL 325

Source: CSP-JAPANfE A 8
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© CPSIYvINVERDRAERRESIA
A—AVIRAVEFEDZB ST (Elon As a Service) @2022 v AT, A BB EmsdhtEY—

FHEEQBEAITEE = BEMEIRILE— Y1 —Sa 0% » Qa4 ?
. 2 = !
SPACE>AR (RLFEETET. BERBBEEE2TEHD ¥V T=sL s EVREER—RIZTISURE. aVFLYBIZA) t Z ('%i'ﬁ .)*ﬁ‘;&/\

mEkEEEE 2 EMTEEE = EE(E EV EE DRy X9k avFuy )
#EY—E X H—EX . . powerwall ' TESLA BIZ
Starship Starlink i - AR I
FALCON-9, heavy (B - E=E - A Technolpgy (BEEZE(E || « ' . \Ja
Dragon, Crew-Dragon S - 59 - BE) : [ »

''''''''

s

VENE 1)
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INAAAZ PR
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God @
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(Mobility as a service)
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4+ Carbon neutral

by 2050 B—HMEVNS LY, ZEM
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2.2 CubeSatZ=FIHU7=FiFHF

© CPSIYvINVERDRAERRESIA

INBRIET 2R RSy 3 B[R 2021 (10072 KL L)

HEREAI (%) HhERER B (SAR)
Satlantis _
1 E e.h)
CREEROEF) ; ¢ 4
UrtheCast s ;T @3 unseenlabs
“ & OPT  Gh%+FHREDER) ' ‘ B GIKLEOS
‘ Satollogia | MSEEIRE)
- 4 atellogic OMNI Earth
B BB g 0 mysEg ORE)
Norstar space data
EARTH NOW " »

1205 1 X B+ 1 73—)
(A 73—+ 1B R E BHEIR)
BIackSky Global AxelSpace AstroDigital Earth i  EarthNow  DAURIA Aerospace

Synspective/Iceye/Capella Space

Planet

HawkEve 360

(Eifg BHEEE) GHEEEREHEOER) (EROKS) CREMSOER) TLH5—BE) @Esg  (SIRERORE) Umbra-Lab/PredaSAR/QPS /KLEOS/Unseenlab
(INEISARTE£) (BRRM - RATE)

EEEIE (A 2—FUb) K& B S (M2M/I0T/AIS/ADS-B) HAIZIw ay &S&.:=HES TIVRE
. amazon )
\) OneWeb STARLINK o o \ - Emgmz (/\7 =/
0 I e amazon | project kuiper g 8 i - Launchspace.

D-© R =17 Jechnoiogies

SPIRE/AlStech/Lux Space/ exactEarth ) SP‘IRE/PI a7
Fleet Space/Kepler Communications GHGSat/Bluefield/| —ahetu ALE/Launchspace
JHiber Global ISISpace/Scepter Geo Optics Technologies

(vow/oTiRfE . sitB . mzmoEmEE) W RN o mmma (FTUBRE)

A-BERE EB-BRA-ENR AITHLE

Astroscale/D-Orbit/

OneWeb Ltd Startlink ~ Telesat LEO  Kuiper
(HTS) (HTS) (HTS) (HTS)

SRS (BEEBIE) S5 YRRRL—

Analytical Space/ArQit
Astrogate Labs/Golbriak Space
Laser Light (HALO)/LeoSat

Orb Astro/ PointView/QEYnet
Skyloom/Space Union/ SpeQtra
SpaceLink/Transcelestial/
WARPSPECE
GL@fEY—E R)

Northstar/SCOUT

HEO Robotics/Inovor
Launchspace Tech

. - - o Terminal Velocit: ) Vyoma Space/Space
Orbit Fab ispace/Planeta ~ermina’ Yelocity Forms/Chandah Space

(O Resources ElevationSpace ATHNE) SpaceAble
BEPLILER. i, BREEY Q (BEABRY—ER) (77 -IEE ERER)

ConnectX
T‘IE(DT—&XH/ D

Image Source : Google, Andres Space, Planet Labs, One web Ltd, PlanetiQ, GeoOptics, Lux Space, GOM SPACE, OMNIEARTH, Dauria Aerospace,BST,DSI, JAXA/ISAS,SSBV.NASA, Northstar, Urthecast, Hawkeye360,ispace, astroscale (CSPJAPANFE )

31
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© CPSIYvINVERDRAERRESIA

K B $th Bk &R RI 87 2 Landsat-8 £ R L

EEREHIHAS%ZCubesat (R3) TXOHOTHI- sSA TE ng T IE

AlAA/Utah State University

KEFNDH 1t AerospaceCorpH3U Cubesat THIFE @2020F K

v LANDSAT-8(2780kg) TI&GSD 30m/Swath 185km

v R3 Cubesatf# £ (5kg) I& GSD44m/Swath 56km (Z /D fREEEL . EAMEE3 D D1)
v' LANDSAT-8Bf % & : 850{&F. R3 Cubesat 3~5{&F HEAI AR /N(E100ELLE)

EENRTOVIERRZEPDIEVS & FFRDLANDSATIZCubesatAV R F7H?

R3 Spacecraft and Multispectral Imaging Payload w
R3 Launched on Rocket Lab's Electron R3 sensor and camera board
Launch Vehicle on 16 Dec. 2018 hardware in lab R3 uses 6 Landsat bands
' Landsat Band Band Name Wavelength
1 Coastal / Acrosol | 0.43—045um
2 Blue 0.45-0.51 pm
3 Green 0.53 - 0.59um
4 Red 0.64—0.67m
S Near Infrared 0.85 - 0.88um
8 Panchromatic 0.50 - 0.68m

R3 Sensor Parameters

64

Nadir (left) and zenith (right) views of completed R3 spacecraft with solar
wings deployed in lab.

Swath Width (km) 156

Multispectral payload fits in ~ 1.5 of ISARA’s 3U volume. Custom Aerospace Corporation refractive telescope feeds a
Materion Precision Optics filter (identical to ones created for Landsat-8) and a ON Semi. LUPA 1300-2 Si:CMOS chip.

29 July, 2019 15:43:50 UT, TDI processed data from all 6 R3 spectral
bands ing the coast of Greece.

BRNASDCubesatBMALZESH T, AT TVRARZAE TYR—FF 7 AVHEERH

20
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T HAYADLANDSATHAS%Cubesat{E BIFELI=— A To v o o«

Land-Satz#8Z 5 Z&/\ FEA%
EKHOEFHFDCubesat THEITTEBIWVWIETRZ L TWAREALELFHZD

HEHR Landsat-8 KHAEDB/NBEGE *
iR (R0 WSz 2013488148 Rz 2014£ 98148

R - =

HRRERT
Wie. M. HEBE SO
BEA®R_ X

.ni‘. d

B : .
BOEEIZERICERMEATILNS A% 0 RitbEE O 5 A 6E EECEICHESFHEATLS

GSD(1 E4 tatatimie Ly 1 X) 30m 5m
pUL 180km 3. 2km

P A FE 9 400
WMEES 2600kg 50kg

"EALKR/ALKEE RISESAT

RRBEHVEOEREIR. KEZELYSFELETLTWAEERZIHFLTLLIA?
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© CPSYvINVBRDFAEZRZ5IH
AerospceCorp®3U 1

T IRSVELRIE S BIESE

Al AT

o RKEESHDEAFLI=Rouge-a,B . U A XIZIHBE ILFHAT2E RW,/ N\ XD5kg LT
o COTSHAZGEFRNERIRID2EEER) (CTAIU/4AZV7EEDOHMBER. 045y TE

D 751838 (FALCON-9&£S0YUZ)

o JE{E200Mbps THRIE—Hh LS &@
T —24ADLIZR I (17XX T2.5GB)

¢ KM EREZAOmEROTFLRI—TL SRl S i
—IN\—_BARIEA) T IL=F M EI
SEHDHIRIZ

Segundo, K{EL#EH/ N\ —
KU ERE ISR E /Y

o Jiih EBIEIETRP, 2021 F B GERBRYA

Rogue-a,B Overview

AeroCube heritage (bus, ACS, advanced star tracker, Lasercom), uncooled IR sensor

Objectives

«  Rapid prototyping demonstration to deploy a remote sensing capability in
LEO (Goal: 18 months from “go")

¥ LEO CONOPS & Calnbratm Resoan:h & Evaluation
(pointing modes, frame rate,
aglls sensor tasking, mullb—sa‘elms CONOPS)

«  Utility of 1.4 ym SWIR Spectral Band
+ Validate & evaluate sensor performance (backgrounds, different
collection modes & solar conditions, rockets, flares, fires, weather
phenomenon)

+ Data Collection for Algorithm Development
+  Data processing, data pipeline, data fusion

Lasercom — Novel satellite-to-satellite alignment technique utilized %)
Large data volume downlink enabled by compact laser communication transmitter g| Segundo, CA
* Laser communications downlink at 200 Mb/s has enabled large payload data downlink m

— 2.5 Gigabytes downlinked in a single laser communication pass f
* Single optical ground station in El Segundo, CA initially had limited link opportunities due

to weather, orbital coverage.
* Lasers were aligned in space using 1064nm sensitive star sensors saving months of

AR

Laser signal detected on-orbit  Space to Space Laser Alignment Spiral Scan

Spaéecf;ft Afchitecture

Attitude Control Sensor Volume -

Avionics Stack

Camera

SDR (Software Defined Radio)
ACB (Attitude Control)

FGA (Flight Computer, GPS, Radio)
EPS-H (Migh voltage power system)
EPS (Electrical Power system)

Power Routing Board

Reaction Wheels

Description Milestones
+  2ldentical 3U CubeSats 1 May 2018
+  460-km orbit, 52° inclination, ~ 30° FOV (diagonal) 18 Sep 2019
<5 kg per satellite 2 Nov 2019
14 Jan 2020

*  FLIR InGaAs SWIR camera with a 1.4-micron filter and custom optics,

NG e 9 Feb 2020 (a), 11 Feb 2020 ()

10 Mar — 25 Jun 2020
May 2020

Aug 2020

Sept 2020 - present

*  RF command/telemetry & low-bandwidth mission data download,
Lasercom for high-bandwidth download (~200 Mbps)

+ Bus uses Aerocube heritage design, maximized COTS parts usage

"Go" Decision

Two satellites delivered (~17 months)

Launched on Cygnus NG-12

Boost and Deployment

First light

Laser alignment / RadCal/Metric star observations
Multi-frame observations begin / stereo obs.

Narrow FOV Star Tracker

Metric/radiometric pipeline completed Visible Context Camera

Successful lasercom begins, longer collections

Compact avionics and lasercom leave 1.5 U for payloads

22

v FIZIX, 18hHT3UZEE: ?TBJ:IT
ETITL, i LSRRI CRHEOBRIAR - 8 7k45
gAXO Y MTE LT OEE ) &3¢
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© CPSIYvINVERDRAERRESIA

AerospceCorp@SU(Roqge o,B)IZK
AT /AZVERE DA X HEDRE

Daytime observation of bright gas flares on Iraq/Iran border

Rogue Beta 2020 Jun 15 @ 14:14:10.29, VIS gain 1 0.5ms, 2020 Jun 15 @ 14:14:10.53 SWIR gain 1, 20ms, point-and-stare-imaging

Regional map of gas flares from VI IRS (see Elvidge
et. al. ."VIIRS nightfire: Satellite pyrometry at
night.” Remote Sensing vol. 5, no. 9. 4423-4449.)

Stellar calibration results applied to
observations of very large gas flare
infrared emission sources. Rumaila
gas oil separation plant flares are
among the world’s largest.

Aperture photometry applied to symmetric flare emission sources. Near-nadir gas flare intensities agree reasonably with
preflight modeling based on VIIRS pyrometry. Visible context camera sees no flares, only ground features

14
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_ v Bz, 18 ETIUESRLE-IT5 LT
AerospceCorpM3U (Rouge-a,B )IZ&D F T, i B2 GRIEE O) S48+ S Ak

FALCON-94T L A&7 Al BRI O MTS L IFORE) & 3%
iB{E(Lessons Learnedt153%)

Subtracted SWIR camera Rogue-a frames showing Stage 1& 2 burns + VIS Earth Image
Falcon 9 Block 5 | Starlink 13 - 18 Oct 2020 12:32:23.42 UT

Frame Pair: frame 247-243

Frame 246: visible context image

Stage 1

4 s . : e 4
Frame pair and image chips show hot IR targets and t;;:saturated cloud
with subtracted shadows showing relative motion
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Zenith Face
Assembly  Thruster

Body y Laser
: Range
L Finder
Avionics
Stack
HadirEage Batteries
Assembly
Uplink

3-Axis
Rate Gyro
915-MHZ
Patch
Antenna . 2iakrer
Deployed
Wing
i .
Downlink Beam T *h Nadir Sensor
Laser

Omnidirectional RF
Comm. Antenna

Rangefinder

Laser Retro-
reflector

2-Axis Sun
Sensor LED Beacon

Earth Horizon

Sensor . 2 Hi-Res
(4 x 16 array) 3 - . Camera
Stowed

Wing Star
Tracker

GPS

2-Axis Sun -C!ii
Antenna

Sensor
AC-7B&C will also have an additional steam propulsion module. Proximity operations will use
variable drag and warm gas propulsion for maneuvering.

OCSD-B,C Downlink Laser

1% Stage
Single mode PM
Yb-doped fiber

H:f@f

Master Oscillator |/
2

Isolator Filter

d Pump/signal
Data Board Pump diode combiner

Amplitude-modulated, Single-diode-emitter laser

single-frequency, EQ efficiency ~ 48% (TBR)

~1064 nm diode laser

Gain-switched laser diode + 1-stage fiber amp
+ Operation at 1.06 pm

All-fiber design, 20% wallplug efficiency
Passively cooled; AT capability ~25°

ﬂﬁ(ADCS:L ‘y|~‘\519—|*7‘773—%)

7 ()
Output
Lens

Data

25x 10x 10em
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Cubesat%i}i_‘” SRS

l'l CLICK-B/C Payload Overview

B 0 B FFR

Form-factor

Spacecraft Architecture

- CLICK-B/C Payloads CubeSat
Attude Control Sensor Electronics e Vi s 18 Soreemmn ey
e

Mass — 1.7 kg

Avoncs Stack 7 Bogrds

DailyDataRate  >2 TB/pass

P Routing Board
- i Ll Demo: JPL/OCTL (1m)

Future: Low cost 40 cm terminal

Ground Station

High rate buffer & transceiver electronics

L35€T pichroic
7 Mirrors

9% |
mm 9 p ” \ ¥ 5 .
H 2 % ~ Lincoln Lab Team: — .
i Beth Keer — Mission Manager
= vy ¥ 3
~ o G Jade Wang - Project Manager -, . -
/ Narrom FOV Star Tracker Optoelectronics HIFM‘”‘ - s Curt Schieler — Systems Engineer
4 aser
CollniGmen (3150 Used for raghtime sensor tests) | Raceway (”m":mm W Assembly
OSIRIS* Program at IKN
combined with body pointing
to 1 Gbivs
R Data rate (ISL): up 10 100 Mbitis
Data rate (DTE): up to 1 Gbits
—> > ?
r 3
-,
[ -

Common collimated beam space
for TX and RX signals.

9x9x5 cm, 10W, 300g \{

Mass 0.75 kg

Transmitter, Receiver Fine Pointing Directivity & Coarse Pointing ARG Actve Beam Steering
Tracking Sensor Jitter Comp. Collect Aperture Jitter comp. mc‘:'.s:';,.mw o contined wih Body Pokiirng
Modem Electronics A Data ot up o 10 GOS0
. (® .
ISOC Parameters ? y . % (&

= Y 7o\ \o»
Parameter Value i :
Wavelength 850 nm
Optical Tx Power 1w
(per laser)
Transmit diameter 0.5 cm
Receive diameter lcm
Data rate (<200 km) 1 Gbps
Power Usage 1SW
Volume 2u e s T T —

Oneideecions Optca Communicator

At Albuquerque, NM site.

Alternate view with dome open showing

v R TSIVNR—LAKERT
h—LEUTCubeSat=7JIJViEH
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“Worldfloods” In-orbit Airborne Aircraft Detection Application

application

SARANIASAT
JEED W EMOTH SEns ]
-2 WOrld View- 3
SR reference data

100 km2 ind43s

UNIBAP

, | __ o g \
A8, T ’/9&*5’(‘267ka\ 100E 5+ ODE f& hﬁﬁaﬂjlﬁ_otmw
A SpaceCloud Processing Pipeline

Third party
sion app | Cloud services
pnt storage
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e ) ﬁ (i
L openct | L—I YA JL JL ngle Event Miligation Middlew
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I Launched/Deployed Operating
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OPERATING, PAST, & FUTURE

SMALLSAT/CUBESAT SCIENCE FLEET

U3-A ;
SOLAR CRUISER®

oo CURIE
AERO 2 REAL
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For questions, please contact Florence Tan.
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Technology
_ Krejci, 2012

Atmospheric Chemistry Instruments
Atmos Temp and Humidity Sounders

Cloud Profile and rain radars

Earth Radiation Budget radiometers
Gravity Instruments

Hi-res Optical Imagers

Imaging microwave radars

Imaging multi-spectral radiometers (Vis/IR)

Imaging multi-spectral radiometers (uWave)

Lidars

Lightning Imagers
Magnetic Fields
Multiple direction/polarization radiometers

Ocean color instruments

Precision orbit

Radar altimeters

Scatterometers

Selva* and

Problematic

Feasible

Feasible

Feasible

Problematic

Problematic

Freeman
2019

Feasible
Feasible
Feasible
Feasible

Feasible

Feasible

Justification ‘

PICASSO, IR sounders
CiRAS

RainCube

SERB, RAVAN

Need a demo mission

Feasible Planetlabs

Feasible Ka-Band 12U design
Feasible AstroDigital

Feasible TEMPEST-D, TROPICS

Lunar Flashlight

Feasible Feasible RaioSat

Feasible Feasible INSPIRE

Problematic Feasible HARP Polarimeter

Feasible Feasible SeaHawk

Feasible Feasible CanX-4, -5
R reasivie | snoopi

FE LY —@DCubesatig i

Feasible

GNSS refl. (CyGNSS)

1| ESES 4
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— ESA'S TECHNOLOGY CUBESAT FLEET

Funded in GSTP Fly

European Space Agency e
,“

www.esaint

sAffal
- Industry-led commercial programm: Earth A
What is it I 1er prog e in Earth Observation \
18 countries with a total size of 104 M€ -
e Develop innovative & commercially viable products and services S “PU- TELEDYNE e2v
based on strong customer en agement = / deimos =
Managed by ®-lab in ESRIN (Frascati, Italy) G " i elecnor group
- - e o Ox -— K RReY
Anything from building satellites to data platforms, flight HW i ,'”L “® Geo-A e :
/A Paradigm change for Earth observation inteq, Sl o O Critical Elements: Very Higt
the agro-food industry lea ihg e n“"”‘v ".‘:1‘ ,”‘,m nin  Payload, TDI CMOS i !ﬂvml;gfz(if::mumn
L3 processor & exploitation platform O o

and SW and innovative business models. Start TRL 4 up to at

Wide scope
least TRL 7 (Minimum viable product)

all (some delegations choose to operate calls cosin e’ e —p—

©mantis |
OPEN COSMeS

f.h-»,um and Agile Nanosatellite for Terrestrial \magery
Services focused on serving the energy sector

=)

When Always, it is an open

Who ESA, National Delegations, and Industry
Development de-risk to reach minimum viable product

triggering customers and potential investors interest

Co-Funding Typically 50%, up to 80% SMEs
Present ~73 activities - ranges 150k to 17 MEuros (co-funded)

portfolio :
REITEAXL73EDREFENE (150k~17M1—0/$520007 ~ 22

thermal imaging
Artificial Intelliger
breakthrough operational

space missions

Aim
2 for

v ESA’s Technology CubeSat
Fleet
v iR+ BRREI R ADHFEZIE
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v Space Traffic Management(STM, FEHEBEIE)

v Space Capacity Management(SCM, FHE=EIE)

v Space Sustainability Rating(SSR, FFH#FHMERT)

v Space Situational Awareness(SSA, FEINEIH)
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Monthly Number of Objects in Earth Orbit by Object Type

{| ==Total Objects
24000 3 oo Fragmentation Debris ||+ [ |

i| = - Mission-related Debris

19000 1/ — . Rocket Bodies

Effective # of Objects (>10 cm, LEO)

HRRF@ENIO—-XX7YITTNTLY

No large constellations, averages from 100 Monte Carlo runs each

60,000

= baseline PMD 0%, with explosions
50,000 == =haseline PMD 90%, with explosions

------ baseline PMD 90%, no explosions
40,000 = historical population
30,000

L
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1]
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