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- Learn to Protect Missions.. ﬁ
~ Build Systems That Protect Spacecraft. £

e -htt'ps://aerdspace.ev.eng.ineer/space




) Space Applications e '

Al & Aui:onomous Spacecraft
Satelllte Serwcmg & Refuellmg
Space- Based Computmg & Data Centres |

‘Space-Based 'Solar Power




) Space Applications oA

e Al Earth Digital Twin & Climate Intelllgence

o Space Internet + Dlrect to DeV|ce + Satelllte loT
® Space Debrls Removal & Orbltal Clrcular Economy

of Lunar Surface Technology
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) Al & Autonomous Spacecraft . &
Satellites and spacecraft that autonomduéﬁhévigate,
| Diagnosé faults, ‘ g
Optimize missions and

Make decisions with less ground intervention.
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) Satellite Servicing & Refuelling . &
Robotic inspection, ' g
Repailr, ' l

Component replacement,

Refuellingand ’
Life-extension of satellites already in orbit.

2 .. NASA and ESA are actively developing this direction
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Satellite Servicing & Refuelling .
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) Space-Based Computing & Data Centres . &

AN

Processing Al,
'Earth-observation and other large datasets in orbit

instead of t'ransmitti-ng all rawdat'a”back to Earth;

ESA is al reédyconsideringin-spaCe c.omputing/data infrastructure
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Very arge orbltal solar-power systems collectmg contmuous sunlight
/

' and potentlally transmlttmg energy to Earth or other spacecraft

ESA epr|C|tIy |dent|ﬁes solar-power stations among

future Iarge in- space mfrastructure
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) Al Earth Digital Twin & Climate Intellig:e’hge <
Near-real- tlme monitoring and predlctlon of agrlculture

'oceans forests dlsasters mfrastructure water and climate

using constellations + Al.

EQ is already expected to create Substantia_l economic and

environmental value.
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AGRICULTURE
Crop Health
Food Security
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CLIMATE

Carbon Monitoring
Ice & Glaciers

/

\
CITIES &
INFRASTRUCTURE

Urban Planning
Resilience /
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Water Quality '
Marine Ecosystems
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Deforestation "
Biodiversity
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DISASTERS

Early Warning
Risk Management
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) Space Internet + Dlrect to- Devnce + Satell;te ﬁ*
Global ,conn.ectivity directly linking phones,g, ik
aircraft, ' p '
ship_s,°
drones and

billions of remote loT sensors

(/:
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-« through satellite networks.
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. ' Jevice + Saielllte [

DIRECT-TO-DEVICE
Smartphones Everywhere /

SATELLITE loT

Billions of Devices

"~ GLOBAL
'CONNECTIVITY

. FOR EVERYONE
AVIATION
In-Fiight Connectivity
A MARITIME
Ships & Oceans .
,ﬁ, AUTOMOTIVE
Connected Vehicles
W DRONES
. Remote Operations
ﬁ RURAL & REMOTE
: Bridging the Digital Divide
SMART CITIES
Resilient & Connected
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) Space Debrls Removal & Orbltal Clrcular Econ

Autonomous debris capture,
recycling old spacecraft,

recovering materials and

manufacturing new components in orbit.

// P ESAis targeting a broader circular economy in space by 2040.



Space Debris Removal & Orbital Circular
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and eventually pe'rmanent operatlonal infre

https://www.nasa. gov/lunaﬁ-surfa
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. Thank You . .

Sudarshana Karkala
"~ EV.ENGINEER™
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