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SHAPE THE FUTURE L')
OF MOON EXPLORATION Q :

What would you do R
when Lunar Communications and Navigation Services
(LCNS) will be available?

Moonlight Initiative
Call for Ideas and Use Cases




Part of the Moonlight Initiative User Engagement activities.

Call closed on 30 April 2022.

Objectives:

* Stimulate Demand for LCNS services
e Better understand future needs for LCNS services
* |dentify credible lunar use cases

* 36 applications received from 13 nationalities
* Majority from commercial companies (20)

° Next steps:

* invite best ideas to one-to-one meeting at ESA

* direct them to most suitable ESA-support
mechanisms to mature ideas

Nationality
Germany

Italy

3.

e
e

Spain
Other (non ESA MS)

Canada

.
&
.

France
Greece
Poland
Finland
Luxembourg
Netherlands

Norway

ol TR

Switzerland

— LCNS CALL FOR IDEAS AND USE CASES — RESULTS

Entries @esa

®
22% (8) ®
19% (7) L
3
14% (5) ® o

8% (3)
5% (2)

5% (2)

5% (2)

5% (2)
3% (1)
3% (1)
3% (1)
3% (1)

3% (1)

Entity

Commercial
companies

Individuals
Academia

Space Agency

Public Org.

Not-for-profit

Entries

55% (20)

25% (9)
11% (4)
3% (1)
3% (1)

3% (1)







Lunar Object

July 12, 2022
Jacob Malthouse

jacob@openlunar.org
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A clear and accurate
understanding of what is
nappening on and arounao
the Moon.




VAL
.

Share where you are.
Share when to notify.




Benefits

. Demonstrate citizenship
. Foster collaboration

. Reduce risk

. LOW cost




* ROSLight - Gateway for robotic lunar missions
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GQP A C E Foundation
- Milenko Starcik = N PierrosPépadeaS
(m|Ienko.staruk@wsmnspace.co‘m)- (pierros@libré.space)
VisionSpace Technologies GmbH Libre Space Foundatidnj
_Robert-Bosch-Strasse7 -~ Ampatiellou 11 -
64293 Darmstadt . - - Athens 11144
Germany | Greece

twitter.com/ViSionspacetech : twitter.com/LibreSpace_Fnd



LUNARS

£ e

_UNar

AUutonomous

Robotic

swarms SPACECLICK'




DATA TRANSFER.
POSITIONIG
TELE OPERATIONS

SWARM OPERATIONS %

é

terogeneous robots become intelligent swarms

*
MiST.

SPACECLICK

GROUND



Unifying Robot Autonomy & Science Pipeline

SCIENCE PIPELINE

EV/Crew support ISRU O2 Extraction safety
search & rescue improved mobility digging
extraction logistics situational awareness
collaborative 3D printing engineering assessments
maintenance survelllance scientific operations

*
MiST.

SPACECLICK

Collect

Schedule

)

Accept

Tag

=

Classify

Store

Prospecting Probe  «essssaaasas »  Rock Recognition Suite  aesssanasns »  Prospecting OS

Autonomous scouting + collaborative site area identification + sampling



SPACEMISSION . . : ORTAL FOR
DJRATION

PION DISTRIBUTION
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SPACECLICK' SOCIAL NETWORKING



SILVER® DC

e Independent scientists

e General public and journaﬁ§ts

* Students in schools, universities, re

SPACECLICK
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S ZAGE VALY W
Eurohab, credits: N. Singh

Elevator Pitch Session — LCNS Call
12/07/2022 - ESTEC

© |Creations Jacques Rougerie
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EUROHAB is a Secondary Habitat, designed as an
EL3 payload.

' ‘ "

( yo o (e e " Itis positioned on strategic sites to bridge the
{2 : S N TMAR gap between safe landing sites (for HLS) and sites
of interest (PEL, PSR).
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A SPARTAN SPACE performed a CDD and is working
I — on a Phase O under CNES contract.

_ Site A= Long: 0,0/ Lat: - 89,5
Site B = Long: -50,0 / Lat: - 88,9

SRR
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Possible Human Landing Sites
(Near-side & slope 0° - 10° &
less 10km from pole)

Animated Chart: NASA Visualization Studio; link: https://svs.gsfc.nasa.gov/4770 Author: Peter WEISS, p.weiss@spartan-space.com

High Illumination Sites Permanently Shadowed
(above 60% over lunar month) Regions
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Thank you

“—- Mohamed Makthoum =

— 07 55 73 52 00 —

)eermohamed@spartan—space.
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mailto:p.weiss@spartan-space.com
http://www.spartan-space.com/
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Mare Imbnum

Mare
Serenitatis

Raluca Stefanescu
July 2022
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Image copyrights: https:/Mmwww.smithsonianmag.com/air-
space-magazine/road-trip-moon-180952925/




Goals and Benefits

MAPS OF
ENABLE PRECISE "URBAN" INFRASTRUCTURE RESOURCES

NAVIGATION

CREATE SAFER / Autonomous
ROUTING \ Navigation

Custom
Maps

Accelerate
Travel Speed

FACILITATE THE HIGH EXPLORATION DATA PRIVACY
REACH OF RADIUS
EQUIPMENT

© 2022 CGI Deutschland B.V. & Co. KG sps @g@
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Key features

Artificial
Intelligence

© 2022 CGI Deutschland B.V. & Co. KG

Use of LNCS
receiver and
a visual
camera

Offline post-

processing
and fusion

»

Map accuracy

>
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CGl: Delivering innovation, value and results across the space
iIndustry

ST T = SN SN

Satellite Earth Downstream Satellite Satellite
navigation  observation applications communicati operations

200 1,000+ 40+

Satellite missions professionals years partnering
supported by our helping 100+ clients with our top space
software across all industries clients e.g. ESA
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Thank you!

© 2022 CGI Deutschland B.V. & Co. KG




Moon Cloud

Malte Dietze
July 2022

Cal

By Marco Herrera - Own work, CC BY-SA 4.0,
https://commons.wikimedia.org/w/index.php?curid=65280240/



Moon Cloud AAZUFe

Data Centre on the moon

docker

kubernetes

2 & A >



Pre-
processing
on the
moon

Everyone
can run

apps on
the moon

© 2022 CGI Deutschland B.V. & Co. KG

Buffer data
on the
moon

Cold
backup for
earth data

+

Use cases




CGl: Delivering innovation, value and results across the space
iIndustry

ST T = SN SN

Satellite Earth Downstream Satellite Satellite
navigation  observation applications communicati operations

200 1,000+ 40+

Satellite missions professionals years partnering
supported by our helping 100+ clients with our top space
software across all industries clients e.g. ESA
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Thank you!

Malte Dietze
malte.dietze@cgi.com

© 2022 CGI Deutschland B.V. & Co. KG




OPS-SAT version of Open Lunar Robot
with use of LCNS

loTeam.eu your partner in embedded world




What is OPS-SAT? What Open Lunar
Robot could be?




How Lunar Communication and Navigation
Services (LCNS) can help?

____
'''''
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Earth Trunk Links




Open Source - together we can do more

Thank you for your attention
Do you want to discuss? Let's stay in contact!

Marcin Wilk - marcinw@ioteam.eu

loTeam.eu your partner in embedded world
SCAN ME




