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Ifm'pOrtanceof Space

_ ‘Over the-p-ast few decades, space-has become a
. _key domain of interest for the UK.

Ministry
of Defence

There is an overwhelming national reliance
on space technology. ' < Scien
There are huge investment opportdnit'ies

due to the global demand of space services. Strate

Space i is a dangerous and a hazardous
enwronment W|th many th reats

In 2022, UK Prime Minister:“ UK to bé a meaningfdl actor-in space by
© 2030 ”; “Space is-a national enterpnse I\/IoD is to protect and defend ”
UK's |nterests |n space. |

The UK is |nvest|ng >fBillions over the next decade into civil and
~defence space services that promote and preserve national prosperity.
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“Space by the numbers
Space in the UK . ik 'Global."Spac_e i ) Space Applications
~$117bn global investment - . o 3 o .
in space programs.. - % "'S78bn market size value '
u | A% \_ for SATCOM. |

~S470bn global Worth of.
space sector

'NSO,OOO' direct employees
within the UK space sector

"’£17 Sbn total mdustry
mcome from space

~$4.2bn market size value :
services.

- ~$1.4tn fore'casted'global . for Earth Observation.
. revenue of space sector. by. - | |

Lot A 2030. Y
~1,600 organisations with. 2N ' NS MR L

space related_activi’;ies. o 393 tocker laBnch e 422005 ™\ | ~$61br market size value
=8 | ik ' ~275% increase to a decade for satellite nawgatlon |
i - ago. | services. - rﬂ 'g
‘Space tourism expected to - | e S
grow into ~$3bn market by *

2030. ok A et 3
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~£788m spent on space
related R&D.

©® e ®



“Space Themes
Satellite Commu'nieatiens: Data relay .‘

commonly used to carry |nternet and
broadcastlng services.:

Earth. Observatlon Satellrtes dedlcated
 tothe coIIect|on of imagery and

videos of the Earth for :
“reconnaissance, disaster rellef and

cllmate monltonng

.Space Situational Awareness: Satellites
and ground-based sensors (e.g.
-telescopes and antennas) to’ observe
and help manage the space
environment, including space debrls and
nefarlous_actlwtles. ,

' services from space to ground and spa.eer :
- to-space (i.e. between satellites). They are

.(thlnk GPS!).

" Launch: Rocket services to- s

Posi.t_idn, Navigation and Timing

“(PNT): Satellites that provide

information about one’s location ;
and orientation, current and
desired position, and precise tlme :

propel satellites out of the

' Earth’s atmosphere, and
,.satelllte propulsion systems for
-in- orb|t manoeuvnng



Key Te_chno'l-ogi'e's_ fo‘r'l S'pa'ce"

‘Advanced manufacturing techniques ..

and technologles are required to meet

“the increasing demand of satellites. ThIS
-includes better modeIhng and materials

for space serV|ces

" Rockets and satellites require-propuls'ion

for launch and m'an'ervring More

~ efficient propulsion mechanisms,
' -chemlcals and ‘methods are required to .

manage the'increasing demand for .
sateII|te Iaunches

~ Efficient management of the ever the
increasing number. of satellites in space

requires |mproved telecommunication
technigues and algorithms, and the
adoption of automation and autonomy.

.- Machine learning and artificial
. .intelligence is critical to process the

enormous a'fno'unts of space data and

“assist in decision- maklng processes for
-operatlons ME

"'Space requires a litany of robotic
“services to manage launches, satellite,

" rovers and generally to aid humans |

- conduct operations in the hostile space
_environment.

; "Relaylng energy from space is b gcoming
--a feasible aIternat|ve to se gobal

needs. These require efﬂuen erials,

optics, and sighificant automation.-



Use Case Example — Telecommunications |
Improved sificoncell .. -~ 5, - R Ly Miniaturised weather
development for efficient "« - i e - - sensors to collect
: energy collection. & RS AT .., ,] J@——/‘ meteorolog|cal data.
| _ : R ] /\ = ¢
) , &3 SR " ‘ / ng_ggvzsrr{?afeg b On-board data processors
O, 7 S G to extract and-relay:
TEERTE: 2 0T el pertlnent mformatlon
- > : -,;T’ e AR g o ALY VLY v - 1 '. )
X it s TP Al R N I \-/\ . Miniaturised and efficient
. B T et Jua U LAV R i ae iR s satellites enable low-cost . :
,/-.’ ," LAk \\ HESEA WL launch and operations. ] :
1 = ' -

~connectivity for
: users:
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- Summary of Key P.oint‘s
Space:is a boomlng sector that is Ilkely to grow ona global scaIe in the comrng years and

decades.

| Many c|v~|| and defence users rely on space based technology for commun|cat|on serV|ces
da|Iy navrgat|on and observmg the Earth for climate monrtonng, dlsaster relief and
surveillance. = S35 TR Jiesh RS HOET e

There are ¢ multltude of key technologles reqwred to meet the demand for space services and'
app||cat|ons These |nc|ude technologles that are not unlque to space such as: |

Art|f|C|aI |nte|||gence machlne Iearnlng and autonomy v o . ._. i , ,

© Material science. - | _- e e !
*Optics and Telecommunication systems. U
Power generation and storage 'teChnOlOgies e

AThere is a huge opportunlty for many organlsatlons that are not traditlonaIIy
~associated with space to take advantage of this demand.
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