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DSS .. . ) Inter-Satellite
A Mission goals Cooperation Homogeneity . Autonomy
architectures distance
.. : : Homogeneous
Mission goal | Cooperation required cOmDOnents. SO
Constellations| shared (Iridium. | to support mission o p S Regional Autonomous
GPS) soals differences possible
‘ = (GPS generations)
) Independent, but| Cooperation from Heterogeneous
Trains . . Local Autonomous
could be shared | optional to required components
.. Cooperation required Autonomous
, Mission goal - Homogeneous
Clusters to support mission Local to completely
shared components
goals co-dependent
. Cooperation required | From homogeneous Autonomous
Mission goals L - From local to
Swarms to support mission to heterogeneous . to completely
shared regional
goals components co-dependent
From optional
. . . Autonomous
Fractionated | Mission goals (service areas) to Heterogeneous
. . . Local to completely
Satellites shared required (distributed components
. : co-dependent
critical functions)
Federated Independent . Heterogeneous From local to
. L Ad-hoc. optional . Autonomous
Satellites mission goals components regional
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Control Accuracy

Rendezvous
And
Docking

Formation
Flying

Constellations

Local Regional

Intersatellite Spacing
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SkyFi

Outernet

Yaliniy

Sky Space and Global
Blink Astro

80LEO
Commstellation

Kepler communications

Audacy
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~150kg
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<10kg
<10kg




Constellation Node

IMES transmitter

Positioning
information

Positioning

\ ) Positioning information
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(indoors)

% Emergency alert
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Application Spectral band Spatial resolution Temporal resolution

Agricultue VIS & NIR

VIS & NIR

Forestry

Polar ice VIS & NIR

VIS & NIR

timo [hl

Oceanography

VIS & NIR

-4 Gladier monitoring

wicit

Forest fires NIR

Volcanoes NIR & TIR
VIS&TIR
Damage monitoring VIS

NIR

I4 Defence & Security VIS

Ro

a1 =1

High
Medium
Low

Low

Medium

Medium
Medium
Medium low
High

Medium

Very high

Medium high
Medium
Very low
Medium

Low

High
Medium
High
High
High

Very high
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LEO & MEO
Broadband
Constellations

eclared thewr intent

At least 15 companies have
to develop broadband s
low Earth orbit (ILEO) or 1
according to N >
companios intenyd 1o have their first generation

onstellations in

xam Earth orbat |

ern Sky Research M of these

& 88

Viasat
# Satellives: 24
Altitude kmi: 8,200

SPACE

systems deployed withun five years. O30, which is O3b \
neanng completion of a 20-catellite constellation # Satellites: 27 ¢
begun in 2013, will add seven mPower second Altitude (kmk 8,000 .A::::Rm"‘};'d'n?l”"‘
generation broadband satellites starting in 2021 e .

: . — Altitede (hm: 1,400

PROGRESS KEY : ‘ we e

#£ Constellation hujlder selected

& Launcher(s) identified x d

Prototype satellite(s) lLaunched . OneWeb
% Operational satellite(s) m orbit ' ¥ Satellites: 900
i Attitege (k> 1.200
& & 5 =g
= " 2
. BN AN
SpaceX Starlink ,x:::u::, 0 .
# Satellites: 4,425 Altitede R WA
Althtode otk 1.100-1,325 - S
& & -
Laser Light LeoS ;
at
# Satellites: 12 # Sateltites: 108 ; T:.m"f:o .
Altitade (ki 10,000 Altitade (ks 1452 & £ 4 .
oz e . . Mttede (umi: 1,000 . Boeing V-band
S = Hongyan : 2 n # Satellites: 2,956
# Satellites: 308 ; : z Altitade (ke 1,030-1,080
Altitade ik 1,100 . ==
. P
Samsung
# Satelltes: 4,600 20 4 . o
Altitade Gk 1,500-2,000 Yaliny Commsat
m Lucky Star # Satetlites: 135 # Satellites: 800
¥ Sateltites: 156 Altitode km: 600 Altitode (tmi 600
Althude ¥m’- 1,000 B .
- 3 & -
*
» . 3 \
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Nanosatellite constellations

www . nanosafs.eu
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largesat attosat PocketCube picosat
5% 1% 2 2%

mediumsat
5%

minisat
13%

nanosat
30%

microsat
42%
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As of 2011, the global size of
data in healthcare was
estimated to be

150 EXABYTES

[ 161 BILLION GIGABYTES |

By 2014, it's anticipated
there will be

420 MILLION
WEARABLE, WIRELESS
HEALTH MONITORS

It's estimated that

40 ZETTABYTES
[ 43 TRILLION GIGABYTES | 2005 2.5 QUINTILLION BYTES
of data will be created by [ 2.3 TRILLION GIGABYTES |

2020, an increase of 300 2 of data are created each day
times from 2005 020

o 3 4 BILLION
9 +
Elt\_‘tﬁ; HOURS OF VIDEO
[ § x 'Y are watched on
d . i A YouTube each month

6 BILLION

‘ PEOPLE
have cell

phones

30 BILLION
towet PIECES OF CONTENT

and medical re f s recorded are shared on Facebook
nd analyzed to enable the tec every month

1d services the
L £]

Most companies in the
U.S. have at least

100 TERABYTES

[ 100,000 GIGABYTES |
of data stored

400 MILLION TWEETS

are sent per day by about 200
million monthly active users

WORLD POPULATION: 7 BILLION

Modern cars have close to

100 SENSORS

that monitor items such as
fuel level and tire pressure

Poor data quality costs the US
economy around

$3.1 TRILLION A YEAR

The New York Stock Exchange
captures

1TB OF TRADE
INFORMATION

during each trading session

don't trust the information
they use to make decisions

Velocity

ANALYSIS OF 4.4 MIL Ré.’SPUE-H)E?\ZTS

21% OF Veracity

! UNCERTAINTY

STREAMING DATA OF DATA

in one survey were unsure of
how much of their data was
inaccurate

By 2016, it is projected
there will be

18.9 BILLION
NETWORK
CONNECTIONS

YYYyYYyrYyYyrYYyyryryy
e TTTTYTTTIT]

Sources: McKinsey Global Institute, Twitter, Cisco, Gartner, EMC, SAS, I1BM, MEPTEC, QAS
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STAY AHEAD OF CURVE

Sajjad Ghazanfarinia
System Engineer and Researcher
FazaDotlr Founder
Satelllite Research Institute
Iranian Space Research Center
founder@faza.ir

FOLLOW US @fazadotir




