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Space 2.0; New generation
of space activities

Sbemll00OWTILKA AsSopEVa Kal




H vouLkr oplLoBETnon Tou SLacTHHATOG yUpWw ATto
TN 'n KaL n SLakpLon Tou Atto TOV EVAEPLO XWPO.

Ocpata
GUCr]tr] Gr] q ATIO TN 'n otn ZeAnvn: O aywvag yLa tnv Katdktnon

TOoU SLaotnuatoc.

OL artapy€g tou AleBvouc Alkalou tou AlaoTtruatoc.



TL Ba e€etaocoupe
OTLC ETTOPEVEC
SLAPAVELEC

To dLaypappa tng mapouciacng agopa pLa
SLETILOTNMOVLKN TIPOCEYYLON TNG
eEepelivnong KAl EKPETAANEUONC TOU
SLacTNPATOC, JECW pLag BeouLKNG,
TTOALTLKNG KAL ETILOTNHOVLKING OKOTILAC.

Ertlotnuovikn
epELVA

Upstream and Downstream
Space Applications

AlakuBepvnon

Space Governance and
Policies

PUBulon

Space Laws and
Regulations
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https://www.youtube.com/watch?v=]gTgQvvqRqE&list=PLZbXA4lyCtgoHdRBubuyGsQVbLtHmbkeH&index=1
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Ad Astra Karman Line: OpLo petagu atpoo@arpag KoL SLacTtrpatog

H vopkr) oploBetnon tou Stactipatog yopw armo . . . . .

i T et ) LT Ho G T S D S, Theodore von Karman (1881-1963), California Institute of Technology, co-founder of Jet
Propulsion Laboratory

Fédération Aéronautique International, 1962:

. 1 Alaotnua, n mEPLOXN Avw Twv 62 PALlwy = Ttepltou 100 Km
LEBveC ALKaLO

https://www.fai.org/sites/default/files/documents/sporting_code_section_8_edition_

Tou Alaotnpatog =

US Space Command:
'‘Global area of responsibility equal or greater than 100 km above sea level

United Nations Committee on the Peaceful Uses of Outer Space
(COPUQS), Working Group on the Definition and Delimitation of Outer Space

of the Legal Subcommittee: A/AC.105/C.1/L.22 (1967)
See: https://www.unoosa.org/oosa/en/ourwork/copuos/Isc/ddos/index.html

Ocwpla*: Spatialists vs Functionalists

Spatialists: Functionalists:
ETILOTNPOVLKO KpLTrpLo Pe tn Bonbela AELTOUPYLKO KPLTNPLO HE TO

’
A L Ka LO tO U NG Emiotnung tng Mnxavikng £(80¢ tnc Spaoctnprdtntag

(aerodynamic lift), Sratrypnon TIOU aOoKELTal.

EV as p (O U X(b p O U AgPOSUVAULKAC avUPwong Xwplc

UNYavika peca 118 Km.

* Aloupi, N. La nationalité des véhicules en droit international public. Paris: Editions
Pedone, 2020



https://www.fai.org/sites/default/files/documents/sporting_code_section_8_edition_2009.pdf

THREE TYPES OF ORBITS

Geostationary Earth Orbit (GEO)
Medium Earth Orbit (MEO)
Low Earth Orbit (LEO)

GEO

36,000km

Medium latency (~700 msec)
Very large Earth view

Few fixed gateways

Stationary antennas
(3 satellites for global coverage)

Stage One Separation
Time: 3 min. 24 sec.
Orbit Altitude: 88.9 km (55.2 mi.)

3 Main Engine Cut-Off (MECO)
p Time: 3 min. 18 sec.
! Orbit Altitude: 83.9 km (52.1 mi.)

Lift Off
Time: 3.7 sec.
Orbit Altitude: 0 km (0 mi.)

2

'l Stage One Ignition
Time: 0 sec.
Orbit Alfitude: 0 km (0 mi.)

GEO

NGSO MEO

~ 8,000km

Low latency (~150 msec)
Large Earth view

Several flexible gateways

1-hour slow tracking
(6 satellites for coverage)

Stage Two Ignition
Time: 4 min, 7 sec,
Orbit Altitude: 118 km (73.3 mi.)

7

Fairing Separation
Time: 3 min. 54 sec.
Orbit Altitude: 111 km (68.9 mi.)

S

Interstage Separation
Time: 3 min. 59 sec.
Orbit Altitude: 114 km (70.8 mi.)

6

Ad Astra

H vopikr) oploBgtnon tquﬁ'&mtr']pa G yupw amo
TN N Kat n 8LaKpLor,Tou amo ToV EVAEPLO XWPO.

NGSO LEO
~1000km
Very low latency (~50 msec)®

Small Earth view

Numerous local gateways

10-minute fast tracking

(100’s-1,000’s needed for coverage)
. Launch
High launch A point A
speed ]é
9 Payload Separation T —
Time: 8 min. 52 sec. e )
Orbit Altitude: 178.1 km (110.6 mi.) A Unbound -
orb{s //
/‘ :
| //,
8 Stage Two Burnout/ /
Orbit Insertion /
Time: 6 min. 52 sec.
Orbit Altitude: 178.3 km (110.8 mi.) /
y
.‘If’l
Circular orbit
!Ifl
J'I‘II
IJII‘
| Escape

speed



@ How Do We Launch Things into Space? ~»
Share

&

@ Plag,, How Do We
.  Launch Things
Into Space?

Watch on B8 YouTube

https://www.youtube.com/watch?v=02FFtPPM3iY



Ad Astra
H vopkr) oploBgtnon tou Stactipatog yupw ano
TN ' KaL n 8LakpLor Tou aro Tov EVAEPLO XWPO.

KARMAN LINE 100 km

FEATHER @

Vv US Department of Transportation,
Federal Aviation Administration (FAA)

e Code of Federal Regulations, Title
14 (1) (C) 460: 'Human
Spaceflight Requirements'

 FAA: Human Spaceflight
Checklist

Coleman, K. et al. FAA Licensing and the
IGNITION L ® DE-FEATHER )
NASA Commercial Crew Program, 68th IAC,
RELEASE @ \ Bremen, Germany, 1-5 October 2018,
See:
https://www.faa.gov/space/additional_info
rmation/international_affairs/media/Comm

ercial _Crew_Program_and_FAA_Licensing
A %20_IAC_Bremen_0October_2018_508.pdf

® LANDING

GALACTIC


https://www.faa.gov/space/additional_information/international_affairs/media/Commercial_Crew_Program_and_FAA_Licensing%20_IAC_Bremen_October_2018_508.pdf

Ad Astra

H vouLkr oploBétnon tou Stactipatog yupw arno
TN N Kat n 8LaKpLoT) TOU arto TOV EVAEPLO XWPO.

CAPSULE FREE FLIGHT
KARMAN LINE 100 KM s
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SEPARATION T P i DRAG BRAKES DEPLOY \ ‘
o ENGINE RELIGHTS
' FAA, Commercial Space
i ‘ N Transportation License,
License Number: LRLO 17-105
See:
NEW SHEPARD LIFTOFF BOOSTER LANDING CAPSULE LANDING httpS://WWW.faa.gOV/abOUt/Offlce_

org/headquarters_offices/ast/licens
es_permits/media/Blue%200rigin%2
ONSS%20LRLO%20License%20Rene
wal_August_2021.pdf
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https://www.faa.gov/about/office_org/headquarters_offices/ast/licenses_permits/media/Blue%20Origin%20NSS%20LRLO%20License%20Renewal_August_2021.pdf

MARS TRANSPORTATION
ARCHITECTURE
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Ad Astra

H vopkr) oploBgtnon tou Stactripatog yupw ano
TN ' KaL n 8LakpLor Tou aro Tov EVAEPLO XWPO.

D. TRUMP, DEC 11, 2017

“The directive | am signing today will refocus America’s space
program on human exploration and discovery. It marks a first step in
returning American astronauts to the Moon for the first time
since 1972, for long-term exploration and use. This time, we will not
only plant our flag and leave our footprints - we will establish a
foundation for an eventual mission to Mars, and perhaps someday, to
many worlds beyond.”

SPACE POLICY DIRECTIVE 1, 2017

“Lead an innovative and sustainable program of exploration with
commercial and international partners to enable human expansion
across the solar system and to bring back to Earth new knowledge
and opportunities. Beginning with missions beyond low-Earth orbit,
the United States will lead the return of humans to the Moon for
long-term exploration and utilization, followed by human missions
to Mars and other destinations”.

NASA’s Lunar Exploration Program
See: https://irp.fas.org/offdocs/nspm/spd-1.pdf Overview, September 2020



Ao T 'n otn ZeAnvn: O aywvag yLa tnv
KATAKTNON TOU §La0THATOG.

International

Geophysical Year
1957-1958
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NASA, History Division, Sputnik
and the Dawn of the Space Age

Sergei P. Korolev (1907-1966), Ukrainian rocket designer in the Soviet rocket program
and co-founder of Soviet Space Program. Designer of R-1and R-7 rocket.

O Sputnik 1, ekto&eutnke amo evav R-7
nupavAo. Elxe Stapetpo 23 ivtoeg, (UyLle
184 A\i3pec (83.4 k\a) kat Steypage pLa
EM\ELTTTLKN TpoxLa MNupw armo tn 'n tou
Sunpknoe 96 Aemtta. EEemepde onpa oto
pacpa cuyvotntwyv 20-40 MHz to otoio
Kataypanke aro pLa opasda

ETILOTNHPOVWV KAl pASLOEPATLTEXVWV YLa | : P
22 LEPEC, WOTIoU e€avtAnbnkav ot
uTatapieg tou otig 26 OktwRpiou 1957. Sputnik-1, 1957

O koopovautng Yuri Gagarin (1934-1968) ekTogeUTNKE ATIO TO KOOHUOSPOULO TOU
Kalakotav pecw evog upauAouVostok-1, Tpelg eBdopadec vwpltepa amo tov
Apeplkavo Alan Shepard, kat eylve o TIpWTo¢ AvBpwTtog Ttou dLeypale TpoxLa oto
SLaoctnua ywa mavw aro 20 Aerttd. Eptace o€ UPoc 187 pAlwv (Ttepimmou 301 xLA.).



Space Race

ATIO tn 'n otn ZeArvn: O aywvag yla tnv

KATAKTNoN Tou SLactiuatog. STATEMENT PREPARED BY THE NATIONAL SCIENCE EOARD
REGARDING THE RUSSIAN SATELLITE

a a
I I rSt | ' E E a C e R e ' l I a tI O n S The significance of the Boviet accomplishment in
exploring outer spaceé has been consldered at length by

the Board of the National Science Foundation. The Board
regarded this as a great scilentifie and technical
N ati O n a | Ae ro n a uti CS a n d S a Ce ACt 195 8 achievement; and urged that it be recognized as such.
p The Board further considered it an impressive demonstration

of the strong position of Bussian sclence And &ducation.

(a) The aeronautical and space activities of the United Stated shall be conducted so
as to contribute materially to one or more of the following objectives:

This event is dramatic evidence of the rapidly
accelerating pace in the advance of science and technology.
As such it challenges this nation's determinatlion to
(5) The preservation of the role of the US as a leader in aeronautical and space strengthen its pressnt scieatific position, snd to make
science and technology and in the application thereof to the conduct of peaceful provision for future scientific progress.

activities within and outside the atmosphere. The Board urged that both short and long range steps

be taken continually to improve our scientific position.
For the short term, the nation should utilize its
See: T - T T T oy
scientists and englinears sven more effectively, support
https://www.senate.gov/artandhistory/history/resources/pdf/NASA_Act1958.pdf e shloria hakier. sni wiliik e vl s Sl ot ke
digscrimination among the many things which our nation

wants and needs.
N‘ \Sl \ LOI I I aal I e I Ial I 19 59 We must recognize that our natlion's Elt_n: rasts in
g g major degree upon the soundness of our aystem of education

and our people's respect for scientific endeavor, based

(92) NASA Mission Target Dates

upon an understanding of its importance in the modern world,

1960

 First suborbital flight of an astronaut
Beyond 1970 Statement prepared by the US National Science Board, regarding the

e Manned flight to the moon Russian Satellite, 1957, D. Eisenhower Presidential Library.
See: https://www.eisenhowerlibrary.gov/research/online-

See: https://www.hg.nasa.gov/office/pao/History/report59.html documents/sputnik-and-space-race




Space Race

Ao TN 'n otn ZeAnvn: O aywvag yLa tnv
KATAKTNON TOU §La0THHATOG.

SOVIET SPACE PROGRAM
: VOSTOK 1

April 12, 1961, 06:07 UTC

-
HEIGHT DIAMETER
30.84 m/I101 ft 1299 m/9.8 ft
ROCKET

Vostok-K 8K72K

SPACECRAFT

RRESCAPE ROCKET

Vostok-3KA No. MISSION
VOSTOK | WAS THE FIRST SPACEFLIGHT OF
THE V/OSTOK PROGRAMME AND THE FIRST
HUMAN SPACEFLIGHT IN HISTORY. THE

- Vostok 3KA SPACE CAPSULE WAS

LAUNCHED FROM BAIKONUR COSMODROME

ON APRRIL 12, 1961, WITH SOVIET

COSMONAUT YURI GAGARIN ABOARD,

MAKING HIM THE FIRST HUMAN TO CROSS

INTO OUTER SPACE. THE FLIGHT TOOK 108

MINUTES FROM LAUNCH TO LANDING.

GAGARIN PARACHUTED TO THE GROUND

SEPARATELY FROM HIS CAPSULE AFTER

EJECTING AT 7 kM (23,000 FT) ALTITUDE.

GDBARRETT.COM

Baikonur 1/5 Ba
Republic of Kazak

Alan Shepard, 5 May 1961

Project Mercury 1958

PROJECT

MERCURY

Yuri Gagarin, 12 April 1961

Vostok Program 1960

o

FAMIlIARIZATION
MANUAL

Manned Satellite Capsule

ATTITUDE PROGRAMMING

SEPARATION
Periscope Film LLC

|,
LIFTOFF  '“eape cANAVERAL
PARACHUTE DEPLOYMENT

MERCURY

PROJECT

L ® A
7
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Space Race

ATIO Tn 'n otn ZeArvn: O aywvag yLa tnv
KATAKTNoN Tou SLaotruatog.

London's Science Museum, Soviet lunar lander and rover

Moon Race

“Until 1989, Russians claimed they were not trying to reach the
Moon first and that the U.S. was in a ‘one-nation race’.”

History, The Soviet Response to the Moon Landing? Denial
there was a Moon Race at All, 2019. See:
https://www.history.com/news/space-race-soviet-union-
moon-landing-denial

MpwTtog TEXVNTOC
Sopuwopog, Sputnik
-1 o€ tpoyLa, 4 OkKT.
1957

Mpwtoc¢ avbpwtog, Y.
Gagarin, og tpoyxLad, 21
ATIp. 1961

Mpwtn yuvalka o€
TpoyLa, V.
Tereshkova, 16-19
Iouv. 1963

Mpwtog 6LacTNPLKOG
nepimatoc, 18 Map.
1965

Mpwtn MpooeAnvwon
AVTLKELPJEVOU, 3 DeP.
1966

Mpwtn B€on o€
TPOXLA YUPW QATIO TN
2EANVN Kal
eTLOTpO@N otn I'n
SLaoTnULKOU
oxnuatocg, 14-21 Xer.
1968

‘Ekpn&n mupavAou N-1,
3 IouA. 1969




Space Race

Ao TN 'n otn ZeAnvn: O aywvag yLa tnv
KATAKTNON TOU §La0THHATOG.

J.F. KENNEDY, MOON SPEECH, 1962

'‘There is no strife, no prejudice, no national conflict in outer space as
yet. Its hazards are hostile to us all. Its conquest deserves the best of
all mankind, and its opportunity for peaceful cooperation many never
come again. But why, some say, the moon? Why choose this as our
goal?

J.F. Kennedy Moon Speech- Rice
Stadium, September 12, 1962

We choose to go to the moon. We choose to go to the moon in this
decade and do the other things, not because they are easy, but
because they are hard, because that goal will serve to organize and
measure the best of our energies and skills, because that challenge is
one that we are willing to accept, one we are unwilling to postpone,
and one which we intend to win, and the others, too'.

NASA, Project Apollo: A retrospective analysis, 2014



Apollo 11, 16-24 IouALou 1969
Neil Armstrong, Buzz Aldrin, Michael Collins

“That’s one small step for a man, one giant leap for mankind”
Neil Armstrong, July 20, 1969

Apollo facts

e To MNpoypapua Apollo 1968 - 1972 rjtav To TPLTo KATA oELPA SLACTNHLKO
TIPOYpaupa TwV HIMA PE QVTLKELPEVO TLC EMAVOPWHEVEC ATTOOTOAEG.
Mponyrn6nkav to Mercury kat Gemini.

e XTO TTAaiolo tou Mpoypappatog payuatorotndnkav 17 arooTtoAES, PETAgU
AUTWV 9 EMTAVEPWHEVEC, 6 EK TWV OTIOLWV £0TELAQV ETILTUYXWC AOTPOVAUTEG OTN
2eAnvn.

Case study

To Mpoypaupa Apollo yapaktnpiletal iowg w¢ To TILo TIOAUTIAOKO £pY0 OTNV Lotopla
NG avBpwrotntag, heta to MNpoypaupa Manhattan mou agpopouce tnv KAtaokeur) TtNG
AtopLlKNG BopPag. ATTOTEAEL AVTLKELPEVO TIEPLTTTWOLOAOYLKIG HEAETNG OTO YVWOTLKO
nedlo tng dlolknong kat SLayelpLong Epyou.

See:
https://ec.europa.eu/info/sites/default/files/mission_oriented_r_and_i_policies_ca
se_study_report_apollo_project-us.pdf

25.4B

Space Race

ATIO tn 'n otn ZeArvn: O aywvag yLa tnv
KATAKTNON Tou SlaoTrjpatod.

34 K 375 K
NASA Employees Outside
contractors
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e Who won the space race? - Jeff Steers | v 0

Watch later Share

WHO WON THE

SPACE
RACE?

Watch on  IEB YouTube

https://www.youtube.com/watch?v=FxpC-8f--xo



OL artapx€g tou AteBvoug Atkaiou tou
Ataotripatog.

«.. an inspection system designed to ensure that the sending of
objects through outer space shall be exclusively for peaceful
purposes».

OL arapyec Tou
ALEGVO L’) q ALKG(_O U Anpoupyeital n ad hoc Emiitpotr yia T ELpnvikéc XproeLg tou

y Alaotrjpatog (COPUOS) kaBw¢ Kat pta povasda ePTIELPOYVWHOVWY

TOU A LOOT r] l_,l ATO q oTO TTAALoLo TNC MNeviknG MNpappatelag yua tnv uttootnpLén tng
ETtLTpoTtn G, N ottola PJETA To 1992 petacynuatiotnke oto Mpagelo
Twv Hvwpevwy EBvwv yla to Ataotnua (UNOOSA).

Anuloupyeltatl N poviun Emitporn yua twg ELpnvikeg XpnoeLg tTou
Ataoctrjpatoc (UN COPUOQS).

Space Law, See:

=y

{§& ) UNITED NATIONS

- o b ; . .
= Office for Quter Space Affairs



Space Law

OL amapx€g tou AteBvoug Atkaiou tou
Alaotripatog.

OEPEALWOELG
APXEG

UNOOSA, International Space Law: UN
Instruments 2017, See:
https://www.unoosa.org/res/oosadoc/data/do
cuments/2017/stspace/stspaceé6irev_2_0_ht
ml/V1605998-ENGLISH.pdf

WAoLopa 1721 (XVI) 1961

Katoyupwvovtal yLa mpwtn gopd oL apxeg tng eAeubeplag eEepelivnong Kal xpnong Tou SLacthuatog Kabwg
KAl TNG E@apuoyng tou AteBvoug Alkatou, cupmieplAapavopevou Tou Xaptn twv HE oto dtactnua

Wnplopa 1884 (XVII) 1963

Katoyupwvovtal yLa pwtn gopd n apxrn tng pn tormobetnong omAwy Jadlkng KATaoTtpowng o€ TPoXLA yUpw
ato tn 'n Kat TNV €yKataotacon TETOLWV OTIAWV 0Ta 0UPAvLa Cwata.

WrpLopa 1962 (XVIII) 1963

Alakrpu&n emi twv NopLlkwv ApYwV TIOU ALETTOUV TLG ApaoTnpLOTNTEC TWV Kpatwv Kata tnv EEepevivnon kat
Xpnon tou Alaotrpatog

OeUEALWOELC APXEC

« EAeuBepla eEepelivnong Kat xpriong Tou SLactnuatoq

« Mn OLKELOTTIOLNON TOU LACTAPATOC

« Epappoyn tou AteBvoug Atkalou, cuptiepthapBavopevou tou Xaptn twy HE

e Xpnon tng ZeAnvng Kat Twv AWV oupaviwyv CWHATWY ATIOKAELOTLKA YLA ELPNVLKOUG OKOTIOUG

o ALGOWON KAL ETILOTPOYPI TWV ACTPOVAUTWVY TIoU Bplokovtal o€ Kivéuvo

« KaBlepwaon kpatikng euBuvng (state responsibility) 0cov agopad TG €BVIKEC SLACTNULKEG 5pACTNPLOTNTEG,
£LTE AUTEC AOKOUVTAL ATIO KUPBEPVNTLKOUG OPYAVLGHUOU N UN KPATLKEG OVTOTNTEG

« EuBUvn tou kpatoug (state liability) yra {nuiec mou TpokANBnNKav amo SLaoTnNULKA AVTIKELPEVA

 [Mpootaocia tou yrvou Kat LactnuLkoU TEpLBAAAOVTOC



Space Law

OuL amtapx€g tou AteBvoug Atkaiou tou
Alaotripatog.

Outer Space Treaty 1967

2UVONKN €Tl TWV apywV TIOU SLETIOUV TN §PACTNELOTNTA TWV KPATWV KATA TNV €€€pelivnon Kal xpNoLpoToilnon Ttou
SLaoTNPAtToc, TepAapBavopevng tng ZEANVNG KAl TwV AAAWVY 0UPAVIWY CWHIATWV.

Rescue Agreement 1968

ZUP@WVia yla tn §1acwaon Twv acTpovautwy, TNV ETMLOTPOPI] ACTPOVAUTWY KAl TNV ETILOTPOPI] TWV AVTLKELPEVWV TIOU
ektoEeuTnKav oto dLactnua.

Liability Convention 1972

20pBacn yla tn 6Lebvr) euBuvn amo Tig (NULEG TWV SLACTNPLKWY QVTIKELUEVWV.

Registration Convention 1975

2UpBaon ywa tn vnoAoynon Twv AVTLKELPEVWY TIOU ekToEsuovTal oto Slaotnua.

Moon Agreement 1979

JUpP@WVLa yla TG §pactnpLoTNIEG TWV KPATWY 0T ZEANVN Kal Ta AAAa oupdvia cwuata.



The Global Space Economy ($t)

$1500000 _
$1000000
2ozze
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Here's how we're growin S
. ® Mon Satellite Industry: B84 134
Second Order Impacts: 3 117 @ consumer Radio
T Consumer Broadband @ Fixed Satellite Services
@® Mobile Satellite Services @ Earth Observation Services
@ Ground Equipment ® satellite Manufacturing
@ satellite Launch ® nNon Satellite Industry

Second Order Impacts

Source: Haver Analytics, Morgan Stanley Research forecasts

Morgan Stanley, Space: Investing in the final frontier, July 24, 2020.
See:https://www.morganstanley.com/ideas/investing-in-space



LEO Satellites Fuel
New Space Race

Number of current satellites in orbit

g” jya UNITED NATIONS
X Office for Outer Space Affairs

THE IMPACT OF SPACE DEBRIS

by country and type

2,218

Total
Satellites

e

1,007 U.S.

@ 323 China
® 164 Russia
® 724 Other

Data recorded as of Sept. 30, 2019
Source: Union of Concerned Scientists

@®O

L ow Earth orbit

Medium Earth orbit

.132

Geostationary orbit

Elliptical

I56
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ATIELAEC: ALAOTNULKA cuvTplupLla

Spacecraft bodies can be
protected by shields, however
their solar panels are

constantly hit by small

L debris fragments, too small

Qﬁg 3\qqn H
EY)

to be tracked from Earth.
Over time, thousands of
e small impacts degrade
O

exposed surfaces.

Q
Ry
(9,
0,0@

In 1996, the Cerise satellite launched in 1995 was
hit by a catalogued debris object, leftover from 74
) /

*

an Ariane rocket launched in 1986. This was the

first verified accidental collisi

artificial objects in space, and it left
the Cerise satellite severely damaged.

{
IRIDIUM 33 SATELLITES ’ %\

Solar array

on between two

v
| 4 A
N

\\ (
Debris objects travel extraordinarily
fast, and as such carry a lot of energy.

A collision with a 1 cm particle

travelling 36 000 km/h — that's 10 km/s!

— releases the same amount of energy
as a small car crashing at 40 km/h

The first collision between two satellites was

in 2009. The derelict Kosmos 2251 satellite, launched
1993, and operational Iridium 33 satellite, launched
1997, collided with a relative speed of 11.7 km/s,

creating thousands of debris fragments.

KOSMOS 2251




Space Data

massive spatio-temporal
Earth and Space observation
data collected by a variety of
sensors - ranging from
ground based to space-borne
- and the synergy with data
coming from other sources
and communities

Sensing cities

Monitoring human settlements on Earth and urban
areas to climate change and security.

In Situ Resource Utilization (ISRU)

The use of natural resources from the Moon, Mars
and other bodies for use in situ or elsewhere in the
Solar System. The implementation of ISRU
technologies will provide the breakthrough for
humankind to explore further into space.

Human settlements in Space

The expansion of human settlements beyond earth



Satellite applications enhancing quality of life in urban areas.

city 0)
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« Monitoring of historical buildings
« Augmented reality and historical city maps

« Tourism and city guides
_ « Geolocated outdoor serious games
« Apps enhancing civic e-participation
« City management based on mobile
hehavioural data

« Apps fostering sustainable lifestyles
« City open data

lergency medical services
k-ups

EURISY, Space for cities, 2022.
See: https://www.eurisy.eu/about/thematic-areas/space-4-cities/



In-Situ Resource Utilization

In addition to transportation and communication, we
are looking to invest in the development and pay for

the use of technology that can turn indigenous
material into oxygen and water, critical resources for

sustaining future human operations in deep space.

Space resources‘utilization laws

e US Commercial Space Launch Competitiveness
Act of 2015

e Loidu 20 juillet 2017 sur I exploration et I
utilization des ressources de |' espace



IP and Space

The role of IPR in space is
increasing because of
various reasons. They are
as specified next:

Privatization

The increase in privatization and commercialization activities such as direct
broadcasting, remote sensing from space, etc.

Development of globalization of space activities

The installation of the International Space Station has raised the participation of
different countries in the race of exploring outer space. There are differences between
national legislation related to IPR and international regimes. So when disputes arise
between nations regarding the IPR then they challenge the legitimacy of international
law and this lack of legislation is also a reason for the urge of its development.

Commercialization

With the improvement of Space technology, new commercial possibilities are
increasing such as space tourism and so it concerns the protection of inventions by
patents. This would bring competitiveness and as a consequence quality of services
provided by space agencies would increase



Book

Tosaporn Leepuengtham, The
Protection of Intellectual Property

Rights in Outer Space Activities, Elgar,
2017
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|P and Spa Ce ESA Industry and Intellectual Property Rights

See:
Sources https://www.esa.int/ESA_Multimedia/Videos/2015/03/E
SA_Industry_and_Intellectual _Property_Rights

WIPO: Intellectutal Property and Space Activities

See: https://www.wipo.int/export/sites/www/patent-
aw/en/developments/pdf/ip_space.pdf



How We Are Going to the Moon - 4K
- ~

AR

.

T

- A"'1‘.“
»

. |

T AN

-y v .

irandl

=
i

Watch on B8 YouTube

https://www.youtube.com/watch?v=_T8cn2J13-4




XProLUo UALKO

ESA., 11 Questions with Marco Ferrazzani, 2022,
See:
https://www.esa.int/ESA_Multimedia/Videos/2022/03/11_Questions_with_Marco_Fer |
razzani?fbclid=IwWAR3RTmMB6dmszhvSRGRjOK?-BLOLKstH3tt863DIcA2awCGnaHi6jbhyY - i
Uw#.YjHCcu_3kOc.link

Peter Jankowitsch, Background and History of Space Law, in Frans von der Dunk and
Fabio Tronchetti (eds.), Handbook of Space Law, Elgar 2015

See:
https://www.elgaronline.com/view/edcoll/9781781000359/9781781000359.00010.xml

Space Foundation, The Space Briefing Book: A Reference Guide to Modern Space
Activities, 2019. See: https://www.spacefoundation.org/wp-
content/uploads/2019/10/SpaceFoundation_Space101.pdf

JPL and the Space Age: Destination MOON, 2022.
See: https://www.youtube.com/watch?v=UupndWIOG_1I



