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Old space New space

Few, big, expensive satellites Many, small, cheap satellites
Low cost of technology
Government initiatives Commercial initiatives
Venture capital, low interest rates
Few countries Many countries
Hardware Software
Traditional engineering New manufacturing (digital, 3D print)
Space is empty Orbits and RF spectrum congested
Satellites are nice to have Crucial for economy, military

Satellites are unassailable Anti-satellite weapons



Altitude classification for geocentric orbits:
Low Earth Orbit (LEQ) : 500-1000 km

Medium Earth Orbit (MEO): 10 000-20 000 km

. Geostationary Earth Orbit (GEO) : 35 785 km
u n C I O n S O S p a Ce Highly Elliptical Orbit (HEQ): about ~40 000 km

GEO
static

Science & exploration
Exploitation
Moon, Mars, Asteroid mining

Observation

Earth monitoring, intelligence
Positioning, Navigation & Timing

GPS, Others 700-1700 I\Flo ar orbiting
Communication

Oceans, air, remote areas, 5G

e:g. GNSS)

MEO zone HEO zone
Semi-synchronous orbit

Geosynchronous Zone
Geostationnary satellites
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Revisit time Frequent revisit Orbital period of one GNSS  Stationary over a longitude line
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Maritime
Security
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The number of vessels transporting sanctioned oll is booming
and the consequences can be felt across the woflom
Iran, to China, to Ukraine

Iran's oil exports hit hit an estimated five-year high in August 2023 Despite the tough SanCtionS,

UANI calculates that thanks to

Estimated

barrels the shadow fleet Iranian

?BQ,QS?" monthly oil exports hit a five

vear-high in August of this year

January — 2022 May — 2022 September - 2022 January — 2023 May — 2023

How a burnt out, abandoned ship reveals the secrets of a shadow
tanker network | Oil | The Guardian



https://www.unitedagainstnucleariran.com/blog/august-2023-iran-tanker-tracker
https://www.unitedagainstnucleariran.com/blog/august-2023-iran-tanker-tracker
https://www.unitedagainstnucleariran.com/blog/august-2023-iran-tanker-tracker
https://www.theguardian.com/business/2023/sep/18/how-a-burnt-out-abandoned-ship-reveals-the-secrets-of-a-shadow-tanker-network
https://www.theguardian.com/business/2023/sep/18/how-a-burnt-out-abandoned-ship-reveals-the-secrets-of-a-shadow-tanker-network

Tracking Dark Vessels

A How a burnt out, abandoned ship reveals the secrets of a shadow tanker netwmnka burnt out, abandoned ship reveals the secrets of a
shadow tanker network | Oil | The Guardian

A FINDING DARK SHIPS VIA SATEETIEg Dark Ships Via Satellite | Hackaday

A Satellite dark vessel detection for maritime domain awareneSsitellite dark vessel detection for maritime domain awareness | Starboard
Maritime Intelligence

A Satellites are hunting "dark vessels" that evade sanctions at sea (gz.com)

SYMPHONY 3 (Historic)
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Figure 3: AIS Positions (Black Line) and Doppler Data (Red Dots) of the
Symphony 3 from July 15th to August 4th, 2022

Time

Figure 2: Speed Record of the Symphony 3 for July 20222


https://www.theguardian.com/business/2023/sep/18/how-a-burnt-out-abandoned-ship-reveals-the-secrets-of-a-shadow-tanker-network
https://www.theguardian.com/business/2023/sep/18/how-a-burnt-out-abandoned-ship-reveals-the-secrets-of-a-shadow-tanker-network
https://hackaday.com/2021/05/06/finding-dark-ships-via-satellite/
https://starboard.nz/case-study-dark-vessel-detection-for-mda/
https://starboard.nz/case-study-dark-vessel-detection-for-mda/
https://qz.com/satellites-are-hunting-dark-vessels-that-evade-sancti-1849751673
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Spoofing; Elba Case

AlS Data Vulnerability Indicated by a Spoofing <dgdy

43 43 43
MMSI 4803509 5 MMSI 244803510
La Suprema MMSI 244803510 La Suprema BANESS AER La Suprema
09 29 @ @ 29 @
N . PR
L A o | “ee o v o a 2% So
¢ o o A . Eurocargo
428 428 — olge ooy - —t—0 428 2—o—%
Eurocargo oades, ™ _frese o | A a3 Eurocargo fus Istanbul
Istanbul S T 3 AL SR T Tt Istarbuol oo :: 3 r
°° e » . a“o n:., e o {o ; e ® %. }8:" 8 e °
— ¢ o got, e set e :Bm“’:ooo’a g ,o. :" >, ooy :.&, Yol g3u ";;;w
Cru:se. K o Pobraut nm e N ] « Cruise oty e d 2C k‘:‘“’
27 AiEas 7 el L E U Sa L en et Audonia 27 bR VA i
L84 o LY ° < e ks 0o Sl ——
B .‘°°o;,0.'°';§= &: eno‘{ : F: °°°g° d"'!:‘."aj: % <,
et et ¢ o | U] - YL Sy -
« . ° ot St .‘o““ CPE ) - & s, © ° o300 o & I
e of * o8 P ~ Ko ‘@ % . 8,.° (o0 2083, 8 Soags ¢ s ®
. S By PP, et R ° ° o % od8 2, .
o “loe o %o ol e sV dp & o« $haety e °
o ® o <% ol ¢ O Fo8, (oo fe Q% ® Hees ENE#%
o ) & . ° °$:‘ ¢ levg * ® :. 2> = - . Bo e o -
426 1 ;:/;lali‘d 426 > Sgt—vt 2 P P~ T — l . Eliana 426 ;.g’{’ °.L ¢ .g:’ Eliana
arino * o MYt S e ari g™ o g :
N\ / P PV Rl | Mg W hes ot T MMSE 244805000 Aaring
i e B . Se " w® TIMO: - 1005000 i
. : o o %. |, Cal:/™. CALOGQ
. Minerva . 7N ¢ Minerva . ® ., »Name: VESS0000 Minerva
05 Leale Alexandra 25 Leale Alexandra 05 Leale LxB: ~ 90m/24m Alexandra
3 = = : 40kn
MMSI 367309390@ MMSI 267309390@ \
Crudemed \q Crudemed '\ Crudemed
424 424 424
945 9.55 9.65 9.75 9.85 9.95 10.05 945 9.55 9.65 9.75 9.85 9.95 10.05 9.45 9.55 9.65 9.75 9.85 9.95 10.05

13:27:12

13:28:42

13:31:32




Spoofing; Elba Case
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Spoofing; Elba Case
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