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Discussion on EO potential evolution,
based on 2021 observations
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2021 was a good year for EO
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Un uplifting moment

* Year has been good, perspectives are

TMC

great and the whole EO ecosystem
finally takes off (at last!)

On going deep transformations (Al at
all steps, generalysed platformization,
simplified access for users) allow to
cover larger uses and reach non
expert users (at last!).
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2021 Motto for EO
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Everything is fine!

OK, everybody agrees
that there are too many

Constellations projects,

EO platforms,

EO market places,

EO data spaces,

or digital twins.
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There were insightful papers published during the last two years
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But the 2021-2025 EO situation is very different from 2014-2019

The new
« hewcomers»

benefit from an
unprecedented
situation

. 4
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And this supports the most heard marketing narrative of 2021

9:30 AM 11:05 AM

- « This information should be verified »

-« Image has been acquired at 10:10 am
Here is the interpretation»
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A new context for the new « newcomers »

Potential for the emergence of
profitable commercial services in
parallel with the development of

key actions for sustainable
development

A unique and
worldwide
combinaison of
instant access to:

* Technologies,
e Launch, Unprecedented potential for the

* Financing. development of irresponsible
and useless activities
at all levels of the chain
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Reflections anchored in a written impressionist note (in French)

Des résolutions de plus en plus troubles
Des algos a tous les niveaux

Des modeles économiques qui s'affinent mais ...

2021, 'année du radar ?

La remontée en puissance des GAFAM et les
enjeux des plateformes

Financements innovants, vraie solution ?

La consécration de nouveaux utilisateurs

Une année charniéere

T M C ft N GEOINT CATALYST SINCE 1066

CHOSES VUES BN 2021 EN DBSERVATION DE LA TERRE

TMC
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CHOSES VUES EN 2021 EN
OBSERVATION DE LA TERRE

UNE ANNEE CHARNIERE
TMCftn Report Series

Décembre 2021

TRCFTH_ 00105 - v 0 EETTEIET Fage 1

Download the note
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https://www.afigeo.asso.fr/2021-une-annee-charniere-pour-l-observation-de-la-terre/

China: Preparing for Phase 2?

Growing political instrumentalization

Relevant but not assumed technological breakthroughs

A partially bogus debate on the role of GAMAX

SPAC for EO: Greater Caution in the Financial Markets

TMC ft N GEOINT CATALYST SINCE 1066 2022/01 - 10



Discussion on EO potential evolution, based on 2021 observations

CHINA: PREPARING FOR PHASE 2?
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EO in China 2021 : Continuity & New Trends

TMCfin

GEOINT CATALYST SINCE 1066

New Trends

A Radar year

Associations between institutional
players and new players on key
programs

Heavy support for on-board Al
processing

Closer ties between the Space
ecosystem (civilian & military), the
Security ecosystem and the Digital
Giants

2022/01 - 12



Preparing for Phase 2?

Operational capabilities in all
spectral bands foreseen for 2023/24

On going rationalization between / \

« traditional » and « new » projects

The Security ecosystem brings a needed

set of capabilities (ground and airborne
sensors, cloud, Al/ML)

Greater control on Digital Giants created \ /
parasite effects (e.g. Tencent setbacks)
but create long term opportunities

T M Cft N GEOINT CATALYST SINCE 1066 2022/01-13



Discussion on EO potential evolution, based on 2021 observations

GROWING POLITICAL INSTRUMENTALIZATION
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It starts with an Olympic style ranking last April. NGA says...

Zero information on:
 Methodology
* Criteria
* And even
category
choices
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This ranking brings significant attention and media coverage

NGA warns U.S. lead i NGA plans annual survey of international Earth imagery

challenged

by Sandra Erwin — March 2, 2021

Imagery and Sensing

S Foreign Players Catch Up to US in
e Commercial GEOINT Competition,

Analysis: China, mum NI
satellite imaging —— Official Say

oo + /ALl g 3 2 % |
Government/Military Calvin Biesecker - fyEinar '

January 11, 2022

by Charles Beames — Jun= 17, 2021

Governme == "ees—

NGA notes advantages of unclassified commercial data

by Debra Werner — November 15, 2021

Climate Advisor STLOU

* : < p -ha
An image taken Aug. 9 over the nun GovExec TV
BlackSky's current fleet of six soon be S -

being

Dave Gauthier, director of NGA's Commercial and Business Operations Group, discussed unclassified commercial
| M ‘ geospatial data during a Nov. 15 GovExec TV program. Credit: GovExec screenshot
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And very soon, it becomes a « standard » presentation...

TMC

% BENCHMARKING TECHNOLOGY: CURRENT SITUATION
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In fact, there is no worldwide up to date compendium on EO capabilities

YA

WMOQO'’s

USGS's Online
Compendium

NGA ?
T M Cft N GEOINT CATALYST SINCE 1066

Euroconsult
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http://database.eohandbook.com/index.aspx
https://space.oscar.wmo.int/
https://www.ucsusa.org/resources/satellite-database
https://www.nanosats.eu/
https://www.newspace.im/
https://directory.eoportal.org/web/eoportal/home
https://space.skyrocket.de/
https://calval.cr.usgs.gov/apps/compendium
https://www.nesdis.noaa.gov/commercial-space/regulatory-affairs/licensing/tier-categorization

It has consequences on the licensing process

Satellite or Country Resolution (type)’ Number of Satellites
Constellation Spectral or Other Information (advertised revisit
rate)’ Extract document
P ANCHROMATIC » Remote Sensing License Tiering 2021 Q3
S © NESDIS NOAA 2021
KOMPSAT-3A S.Korea | 0.40 meter (m) (spatial)’ (0.54 m raw) | 1 (2.7 days <20° off nadir)
KOMPSAT-3 S.Korea | 0.50 m (spatial)® (0.7 m raw) 1 (2.7 days <20° off nadur)
SuperView China 0.50 m (spatial) 4 (24 hours)
Pléiades France 0.50 m (spatial) 2 (24 hours)
EROS-B Israel 0.70 m (spatial)’ 1 (5-6 days)
Jilin-1 Optical China 0.72-1.06 m (spatial) 23 (4 hours)®
Best US Us 0.25 m (spatial) 4 (<1 day)

TMCfin

GEOINT CATALYST SINCE 1066

1 Resolution types listed in this column refer to spatial resolution, measured in meters (m). spectral resolution,
measured i nanometers (nm). thermal accuracy or resolution. and measured 1n Kelvin (K). As other tyvpes of
resolution become relevant to the listed capabilities, they will be added to this column.

2 CRSRA currently reports revisit rates as advertised by the constellation operators or. in absence of operator
information, as advertised by resellers.

3 India’s Cartosat-3 satellite collects PAN imagery with up to 0.25 m resolution and MSI at 1.1 m but does not meet
the criterion for availability (data access 1s “very constrained ™) therefore 1t cannot be used as a commercial
benchmark. Source: http://database eohandbook com/database/instrumentsummary aspx’instrumentID=917

4 TripleSat (DMC3, SSTL S1-4) was removed. Although SSTL S1-4. the fourth satellite in the constellation. was
initially launched in 2018 into a lower (580 km) orbit versus DMC3A/B/C (645 x 670 km orbit) the overall
performance of the constellation 1s advertised as 0.80 — 1.0 meter. At 80 cm. 1t 15 no longer benchmark level.

* Kompsat-3A equipped with 80 cm aperture AEISS camera. 8.6 m focal length telescope. 528km altitude.
Kompsat-3A native resolution is 54 cm and the oversampled data 1s processed to produce 40 cm resolution at nadir.
Source: ESA EO Portal. Retrieved Sept 22, 2021

§ Kompsat-3 equipped with 80 cm aperture AEISS camera. 8.6 m focal length telescope. 625km orbit. Native
resolution 1s 70 cm. the oversampled data 1s processed to 30 cm resolution at nadir. Source: ESA EO Portal
Retrieved Sept 22, 2021

7 Apollo Mapping reports EROS-B data as 70 em for both PAN and Night-Time imaging.

% The Jilin constellation operated by Charming Globe contains a variety of satellite types. including, as of March 4,
2021, 11 high-resolution optical, 12 video, and 2 hyperspectral. The values here are as reported by Charming Globe

and Apollo Mapping. The revisit rate for Jilin-1 vanes by product. -19


https://www.nesdis.noaa.gov/commercial-space/regulatory-affairs/licensing/tier-categorization

Allows the multiplication of lies and half-truths in international competition

Yes, a long time ago, Our best-in-class accuracy is precise and actionable

Digital Globe explained
to its customers that
the use of Pléiades
would lead to

« potentially
devastating errors ».

DigitalGlobe Accuracy Closest Satellite Competitor

But the growing
number of lies or half-

truths by newcomers is

« |egitimized » by Customer Impact: Customer Impact:
. . . Accurate and precise actions Potentially devastating errors
biased analysis of their

national institutions.

jeffenies Industnals Conference

TM Cftﬂ GEOINT CATALYST SINCE 1066 © Digital Globe, 2013 2022/01 - 20




The perfect illustration that the game is now extremely political

4
SATELL@GIC
2019

Satellogic selects China Great Wall to launch satellite
constellation

by Jeff Foust — January 15, 2019

The project, called “WeEarth” is a partnership between Tencent Cloud, Satellogic,
Luokung Technology and China Aerospace Science & Industry Corp Haiying Co
Ltd. It aims to deliver 300 remote-sensing satellites capable of offering Earth

observation services to industries ranging from agriculture to forestry, the
company said.

Argentine start-up seals rare China space
imaging deal

Backing from Tencent helps give Satellogic an advantage in embryonic but expanding
market

T M Cft N GEOINT CATALYST SINCE 1066
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2021

Satellogic signs multi-launch contract with SpaceX

by Jeff Foust — January 20, 2021

Earth observation company Satellogic expands partnership
with Amazon Web Services

by Sandra Erwin — Cctober 8, 2021

Satellogic Announces Upcoming Appointment of Six New Board
Members

New appointments to Board of Directors will enhance Satellogic’s leadership and expertise as company prepares
for public listing

Members to bring extensive relevant experience from NASA, Boeing, Google, Cloudera, Massachusetts Institute
of Technology, Caterpillar and MercadolLibre

JANUARY 18, 2022

Secretary Steven Mnuchin’s
Liberty Strategic Capital to
Invest $150 Million in
Satellogic and CF Acquisition

Corp. V (Nasdaq: CFV) 2022/01 - 21



Discussion on EO potential evolution, based on 2021 observations

RELEVANT BUT NOT ASSUMED
TECHNOLOGICAL BREAKTHROUGHS
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New possibilities

* STAC : Spatio Temporal Asset Catalog

TMCfin

GEOINT CATALYST SINCE 1066

Ability to offer "the same"” resolution through a diverse range of possible
orbital, satellite and instrument choices

On Board Pre-Processing or Processing

New tools (beyond Shannon) to improve spatial resolution (x 1,5 to x 10)

New tools allowing to improve image readability and its potential for
interpretation

Data preparation for algorithmic processing (ARD...)

Improved metadata and cataloguing tools (STAC...)

Developer and user friendly APls

@

1A Inside

@

1A Inside

@

1A Inside

@

1A Inside
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https://www.intelligence-airbusds.com/en/5750-image-gallery-results?world=2254



http://demo-dr.gamma.earth/

© UP42 / Aventior
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https://up42.com/marketplace/blocks/processing/srr-block
https://up42.com/marketplace/blocks/processing/srr-block

And even the biggest market player has included it in a standard offering

» Bk, WP SN MR <)
N '”\.ﬁ.‘f"/ N R Q



What are the consequences

No need to criticize these new tools which each have their own logic and bring solutions, but ...

Notions (e.g., resolution) that seemed
clear and shared become somehow fuzzy It already becomes complex for expert

users. What about the non experts
2 users working on the same situation (the main new target of all

based on the same image will end up EO marketing efforts)?
with different interpretation, depending

on their streaming provider
Could this drive to simplify everything
Purely technical answers on those issues for the user create an added

(e.g., metadata, STAC) will not really trust issue on the data?
address the challenge
(especially in NRT activities)

* STAC : Spatio Temporal Asset Catalog

™ Cft N GEOINT CATALYST SINCE 1066 2022/01 - 28
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Discussion on EO potential evolution, based on 2021 observations

A PARTIALLY BOGUS DEBATE
ON THE ROLE OF GAMAX
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GAFAM are everywhere in

the 21st Century Economy.
We let them become as or
more powerful that states

Ok, but what is the specific
situation in our EO domain?

And what do we do about it?

™ Cft N GEOINT CATALYST SINCE 1066 2022/01 - 31



Involvement of GAMAX (Google Amazon Microsoft Alibaba and Co)

Involvement in

OO eception| e | plattorm |ducation| Place | e | Twine
Platform
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Our EO data are now everywhere

Analytics or
Insight Providers

Data Spaces Ubiquitous access through multiple ways

Platforms & .
Market Places Multiple platforms, data spaces and market

places (public, commercial, dual)
Infrastructure laaS at different levels of the value chain

SR ECACT e In fact, there are so much overlapping development that it became the favorite
activity for consultants : define a typology and classify the different platforms

TMC ft N GEOINT CATALYST SINCE 1066 2022/01 - 33




Aravind, TerraWatch Space

June 2021 Earth Observation: Operating Stack

https://terrawatch.substack.com

Layer Description Business Model Examples (non-exhaustive)
37 tomorrow .
Develop software for end users solving a Software-as-a-Service N @ Climate armersEdge‘,g; 2\ ARTURO L\
-il Application industry-specific problem with EO data being C JUPITER @NCX @ ecometrica FluroSat CAPE
i i i i E Ptv o escarres
one of many technologies used in the solution (Domain Experts) C Sylvera (8 Pachama Bnde r\:rifing
§ Abstraction layer for the Earth observation industry 4
g ;
3 Convert satellite-based analytics into insights, Insights-as-a-Service Live E’ﬁ ‘ KAYRROS +5 SATELLIGENCE O Blue Sky Analytics PRELIGE[-IS
= for a specific industry or domain, with EO data . R
E being the forefront of the solution (Quasi Domain Experts) | overstory AtlasAld “UTiLIS MJ I*F'zgtrics A\ Terrabotics
q q - - q . . . . Planet
Q Transform satellite imagery into information Analytics-as-a-Service O Orbital Insight * pescartes SPACEKNOW Watchers ’ SatSure
m Analytics using Al and remote sensing techniques,
applicable across multiple industries / domains (Domain Agnostic) Picterra sPACESENSEai Latmuoo 4D G igan () kawa space
{ Abstraction layer for geospatial & remote sensing industry
=] - @
E Platf Offer computing environment allowing access to Platform-as-a-Service 9 S[M H : e . t - E
P Ma. lg rgnls/ aggregated data / algorithms and infrastructure i BLOX wny [
& arxetplaces to derive analytics based on analysis-ready data (Data Agnostic) str dWs UD ARLULA @ GEOCENTO
=
B o
|
a Provide scalable cloud infrastructure and Ini‘ra.structpre-a.s-a.- (V) m ggg! 3 CRG @ DIAS (E]_EO S
fa) @ Infrastructure supporting tools for storing and processing Service o
satellite data, (Data Agnostic) Arue WS ‘ONDA @ sobloo
{— Abstraction layer for the space industry *
Z | . ) ,
S . L . MAXAR BLACK SKY e-geos UMBRA
g‘, Build and launch satellites with different Data-as-a-Service TecHNOLOGIES EriNe
E sensors to collect different kinds of data from ne’r. ICEYE @@Sat O SATELLOGIC -
space for a variety of use cases (Vertically Integrated) ) :
g v AIRBUS @ - eee Aspire

*Non-exhaustive



But most of those platforms, places, spaces have a limited future

Peter Thiel’s criteria on « How
to judge a potentially true

monopoly »

Proprietary Tech
Competitive edge: x10
Network Effects
Economy of Scale
Branding

© Peter Thiel, 2014

TMC

GEOINT CATALYST SINCE 1066

-

If we look at the european
platforms, data spaces or
marketplaces using those
criteria...

... very few (none ?) will ever
have a significant impact.

Nevertheless, the European
ecosystem (both public and
private) pushes for the creation
of new projects every month.

2022/01 - 35



June 2021

INTELLIGENCE

DISSEMINATION

ACQUISTION

Layer

Application

Earth Observation: Operating Stack

Description

Develop software for end users solving a
industry-specific problem with EO data being
one of many technologies used in the solution

Business Model

Software-as-a-Service

(Domain Experts)

Aravind, TerraWatch Space

https://terrawatch.substack.com

Examples (non-exhaustive)

N7 tomorrow @Climate afmersEdge‘,gg’_'\ ARTURO L\
CAPE

Jupiicr @NCX & ecometrica FluroSat

{ Which platform could really play the role of Gate Keepers*?

ﬂl?.] Analytics

Convert satellite-bassed analytics into insights,
for a specific industry or domain, with EO data
being the forefront of the solution

Transform satellite imagery into information
using Al and remote sensing techniques,
applicable across multiple industries / domains

Insights-as-a-Service

(Quasi Domain Experts)

Analytics-as-a-Service

(Domain Agnostic)

Aom D t
el O svivera r2 Pachama U:zc:r:wfiiing
LiveESd ‘KAYI??'DS %8 SATELLIGENCE O Blue Sky Analytics PRELIGE!IS
“~ RS

A i
J Metrics 0" Te""i'b Ot'c S

Planet
O Orbital Insight (. Descartes SpACE KNow @0 et ’SatSure

e m

overstory AtlasAld) LTS

cPicterra sPACESENSEai Latmuoo 40 G il |

Platforms /
Marketplaces

(') Infrastructure

Offer computing environment allowing access to
aggregated data / algorithms and infrastructure
to derive analytics based on analysis-ready data

Provide scalable cloud infrastructure and
supporting tools for storing and processing
satellite data

{— Abstraction layer for the space industry

Platform-as-a-Service

(Data Agnostic)

Infrastructure-as-a-
Service

(Data Agnostic)

4

/ SKYWATCH & tep
aWs UD“ ARLULA @GEOCENTO

o mundi REODIAS (cieos

Build and launch satellites with different
sensors to collect different kinds of data from
space for a variety of use cases

* See the European Digital Market Act (DMA)

Data-as-a-Service

(Vertically Integrated)

*Non-exhaustive
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And their leadership goes beyond purely business activities

Google Earth Eﬂgine Platform Datasets Commercial Timelapse Case Studies FAQ

Earth Engine for Commercial Use:
Now in Preview W|th Google Cloud

soft | Planetary Computer Explor alog Applic tion ‘ Request access

A Planetary
Insights for a more sust C om p U te r fo r a
Understand and tackle critical sus S U Sta | A b | e FUJ[U re

water manage
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We will have 5 actors with
worldwide ambitions

Chinese
Champ 2












* Large commercial actors have already chosen their strategy (Airbus, Planet or ESRI 2021
actions are good examples)

e Vertical projects with deep and real involvement in their business domain do have a
future (but for the most part, they will rely on GAMAX for infrastructure and analytics

tools).
* Projects that are poorly designed or without clear positioning are doomed to death.

Rather than continuing the endless work of "platform mapping", it is time

to clearly identify the duplication of efforts and projects overlaps and to
draw lessons from them in terms of financing or support?

* This debate on platforms, marketplaces and data spaces will very soon move to digital
twins (with the exact same actors involved in the EO and IT communities).
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Discussion on EO potential evolution, based on 2021 observations

SPAC FOR EO: GREATER CAUTION IN THE
FINANCIAL MARKETS
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Market introduction: A complex (and rather schizophrenic) experience

© Euroconsult 2021
-ARCHABLE EARTH'
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Driving better decision-making across industries to unlock a $140Bn+ TAM-

1 Basad on fulf constellation of 300 satellites
2 Source: Euroconsut
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A start that looks like a hazing...

* Very heavy redemption rate for EO SPACs (up to 95%)
* Analysts sensitivity to bad operational news
* Growing difficulties for new entrants after Spire, Planet and BlackSky poor performances
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Discussion on EO potential evolution, based on 2021 observations

IN SHORT, WE ARE AT A CROSSROADS
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A new era starts, very different from what we saw in 2012-2019

Potential for the emergence of
profitable commercial services in
parallel with the development of

key actions for sustainable
development

A new, unique and
worldwide
combinaison of
instant access to:

* Technologies,
e Launch, Unprecedented potential for the

* Financing. development of irresponsible
and useless activities
at all levels of the chain
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The main market entry factors have changed (and despite or because
of the pandemy, this has accelerated over 2020-2021)

Institutional and commercial rules change and will constantly evolve,
with virtually no holds barred.

The distortion between the virtuous objectives displayed for EO
(support « Sustainable Development Goals », « Protect the Planet &
the People ») and the actual functioning of the EO ecosystem is more
and more glaring (even if it doesn't seem to bother anyone).

The lead taken by Google, Amazon and Microsoft makes them already
key players at all levels of the chain. They are already the « Gate
Keepers » for scientific, non profit and commercial applications.

The current effervescence of European initiatives (both public and
private) runs the risk of being counter-productive.



;Eq thierry.rousselin@tmcftn.fr

Thank you for your attention
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