Space Commercialization:
The Next High-Tech Frontier
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IN THE SENATE OF THE UNITED STATES
SBEPTEMBER 18, 19906
Heceived

AN ACT

To encourace the development of a commercial space
industry in the United States, and for other purposes.

Be it enaeted by the Senate and House of Represenda-
tives af the United Stafes of Dmeriea in Congress assembled,
SECTION 1. SHORT TITLE; TABLE OF CONTENTS.

{a) SuorT TiITLE—This Act mav he eited as the
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National Aeronautics and
Space Administration

Commercial Crew Program




About the NSG 8 Verticals
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Existing Markets Potential Markets

The NSG 8 Verticals inform NSG Analysts’ view of the current markets of
NewSpace, which exist on a spectrum from existing to potential revenue.
The Verticals on the "hot end,” such as Spacecraft and Launch Vehicle
Providers, generate far more revenue today than the high potential but little
to no revenue “cold end.”



Space Technology Portfolio

Crosscutting
Technology
Breakthroughs

Technology
Demonstration
Missions

Transformative &

Small Spacecraft
Technologies

¥ 252
885§
8 82%E
o
S8ZES
a o 0O=9
Space Technology NASA Innovative Center Innovation
Research Grant Advanced Concepts Fund

SERESE S

Small Business Innovation Research

Creating Markets &
Growing Innovation

Centennial
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Satellites market forcast

Planet Labs to launch 100-
satellite remote sensing fleet

3000 BY STEPHEN CLARK - .
SPACEFLIGHT NOW

Posted: March 17, 2014 ;

Fueled by venture capital financing, Planet Labs Inc.

announced Monday it plans to launch 100 satellites in the next
year from the United States and Russia, joining a growing

DD e B
2508 fleet of miniature Earth imaging spacecraft to observe the
entire planet every 24 hours.
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— Huge development of Small Satellites (<250 Kg) market due to miniaturization




SPACE INDUSTRY CONSOLIDATION

AVIATIONWEEK

& SPACE TECHNOLOGY

Small Satellites
Doing More
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Disruptive, /. <2 e . AAMAA TEAM

Game : ’
Changing _ " RESEARCH :
Innovation J Graphene émK MW\O{S &:{' WDﬂK
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530 +""~.. COMMERCE
: \/*) - SPACE-BASED
Incremental SHIP TRACKING »We don’t forget who we are
: J Innovation

Breakthrough » 2,500+ yrs accelerating the future
Innovation

» Re-think everything

» All inclusive - Space for all

TRL — SRL Assessment »Innovate/sustain/collaborate

H oI L 5 6 7 8 9 »Game changing

Téchhology Réadin;:sé Level (TRI.)] System Readiness Level (Sa_) : >Reposition to win the future

Technology Readiness Level (TRL) / System Readiness Level (SRL)

1. Principles 4. Components 7. System prototype, demo 9, Operational
2. Concept modules, sub- in an operationally relevant Mission
3. Analysis, systems environment, interaction
Experiments 5. System testin with external environment
simulated Qualification test,
environment certification, accreditation
6. System demo in 8. Prove operational
simulated readiness
environment




" AAMAA TEAM
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Globalstar (GS) Antenna
Top Mounting Plate
gég?w (8P- GS Modem
i Bottom Mounting
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Power Board
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Payload
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WWW.Nasa.gov

Presented to:
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Papadopoulos
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open

2021

Phygital Interactive Conference Experience

3 episodes m
One-to-one video call meetings m
Parallel events, workshops and happenings m

Tuesday to Thursday 16~18 March 2021 Time 18.00 - 20:30 (EET)
www.slideZopen.net/ShippingFinance2021

VDES -Digital Maritime 2.0
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Silicon Valley Space Center
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- NEW SPACE ENTREPRENEURS
“m 511 NOVEMBER 2016

“The global space industry could generate revenue of $1.1 trillion
or more in 2040, up from $350 billion, currently.”

UK Space Entrepreneurs in
Silicon Valley Space Center S Tonaesan VLSO S aeon NESsion GOk TIAY

cyber, and artificial intelligence.”

“Space is an area where we will see significant development,
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xample: One year of cloud-cleared nighttime lights
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Collaborators

sltansy
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COLUMBIA
UNIVERSITY - UNI S
- ’ UNIS - The University Centre in Svalbard
p Nnano
e . aVvionics
FELJP FACULDADE DE ENGENHARIA UNIVERSIDADE F'RAE\SMEAECSH
UNIVERSIDADE DO PORTO DEVIGO CENTER

. UNIVERSITY OF CALIFORNIA

SENS FF' Forsvarets
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Norwegian Defence Research Establishment
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HYP SO CONOP S » ls\:f:n:?i:: in subsystems

Back to LEOP Mode
Automated resets
5. Mission End +8 years
De-commission
= De-orbit
: 'S
3. Cruise +1 week
Idle el
Power generation
2.LEOP +1 hr Beacon and telemetry
Deployment in 500 km SSO Health Monitoring
Beacon
Telemetry 3 3 SDR Comms. Mode + 2 weeks
Detumbling vﬁe‘q TXIRX from NTNU (UHF)
o & — 1. Noise measurements _
g o7 2. Adaptive modulation & scheduling
e Q\‘ : v/ B /4 TX to sensor node (stationary)
. \ . 4. Hyperspectral Imaging Mode + 2 weeks ~—~ TXto flying node (drone)
A f,/{ Uplink of mission plan data ,
Hyperspectral Imaging s
1. Nadir )
2. Slew Maneuver
Onboard Data Processing
1. L1a data (raw)
2. Operational data (target detection)
Downlink payload data
/ /—\\'\
I
\ \//
'\\['/
( Mission Control ~ ******"*"""
) In-situ validation, robotic agents
Data fusion (images & samples)
aunch Q1 2020 Ground System . Data interpretation & analysis
0 A LTAN Identification ( Visualization
raft switched off Tracking Modeling & simulation

Upload, Trondheim ~ Decision Making & Command
Download, Svalbard Planning & scheduling




Small Satellites (SmallSats))
remote sensing, ocean surface observations, radar/lidar
10,000's km?
15000 knots

Unmanned Aerial Vehicle (UAV)

atmospheric measurements, ocean surface optical measurements
1000's km’
40-60 knots
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. ASAI aircraft related SA takes advantage of
Yo technology from programs such as SEEME

i':ﬁrgl!llf:?iﬂllal Note: The graphics of aircraft to satel-
lite comm links, satellite imagery in
cockpit, etc. have been added by ASAI

@ SeeMe Notional Concept of Operations | toDARPA's “useron the ground”

SEEME chart to show real time
aircraft/satellite SA support.

Note: chart from DARPA’s Industry Day for SEEME: http:/www.darpa.mil/Our Work/TTO/Programs!/

[ Real time
satellite

FOVof [0 ¢
imager ~-3. /@
‘>

Command # _E;)ivr\:]rgwgi .’ L 4
~ from cockpity 29CTY /o~
to smallsat & . iSockniLe 4 3
e L N & tstimated area
"-: Tk e that satellite can
e T detect o ”SeeMe”
call
==n
J
f
1 (@I— \
AT ’.Esﬁmated Field or
G5 Regard for satellite
.;3// imager Note: Embraer 1000E
- executive jet is shown

here. ASAI technology

> : i ; is applicable to most
SEEME smallsat constellation S . aircraft, commercial
T and defense.



http://www.darpa.mil/Our_Work/TTO/Programs/
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I ASAIl Products are Applicable

Advance
Siuational to Many Customer Areas
International (Chart 1 of 2)
w_\.NvlvreIess ‘E‘nV|ronmental Data Collection o Ind_qstLial Uses

Interactlve visualization of industrial plants

environmental areas, etc., displaying

operation and system events including:

« Alarm indications, Sensor statuses
triggered by events

for agricultural, * Layered visibility of sensors, assets,

residential and e o iy, blocked areas, risk and hazard zones.

other applications. & oL b see=es + Complementing imagery from above.

Information contained herein is proprietary and confidential to

Wireless sensors
used in
conjunction with
aircraft and
satellite imagery



E M S A T
work in process

Accident scenario for the
demonstration:

/ Cause: Cyberattack on the
Control System of the BLRB
(Black Liquor Reservoir Boiler)

/ Consequences: Overfilling of
the boiler water in the super-
heater tubes, leading to an
explosion of the boiler, and by
domino effect: loss of electricity,
loss the internal network.

Operational training scenario for
the demonstration:

/ Additional training scenario is
proposed to educate/train
operators.

-Operational
-Cybersecurity
-Monitoring

-Crisis managment
-Earth Observation
-Training

Operational and crisis
Management
Monitoring service
and supervising
service

EO processing service
Cyber secure Network
and control including
authentication
Drones data
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ARTIFICIAL INTELLIGENCE
IN ACTION

Democratizing
the Power of Al

Phygital Interactive Forum

Held simultaneously in Athens, Greece and San Jose, CA, USA

Friday
November 5/ 2021

92:00 - 21:00 (Athens - EEST) &
2:00 - 18:00 (San Jose - PDT)

Physical locations
- Ancient Agora, Stoa of Attalos, Athens, Greece
- San Jose State University, San Jose, CA, USA

Digital location
www.ai-action.org



REPOSITION TO WIN THE FUTURE




