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THREE WAVES OF INNOVATION

Cold War Science & Exploration

Early Commercialisation

Democratisation

??



GLOBAL SPACE ACTIVITY

Source: The Space Report 2019





TIMES OF TECHNOLOGICAL CHANGE

// Machine Learning 
and Automation

// New manufacturing 

processes

// Increasingly connected 

and informed world
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Introduction to Satellites



BIG AMBITIONS



W H A T  T H I S  M E A N S ?

New entrants are challenging convention

… Barriers to market are being lowered

New entrants are challenging convention WHAT THIS MEANS?

…Barriers to market are being lowered 



DISRUPTION BEING LEAD BY VENTURE FUNDED START-UPS

Expensive (>$100m)

Slow (3-5 yrs)

Hardware centric

Delay Prone (2 yrs)

Bespoke

High Risk

Affordable ($5m)

Fast (12 months)

Disposable

Software Centric

Modular

Lower Risk

Govt / Big Corp Start-up / SME

TIME TO MARKET

COST

TECHNOLOGY

RELIABILITY

ENTERPRISE

RISK

SCALABILITY



INVESTMENT IN THE SPACE SECTOR



SERAPHIM INVESTMENT FOCUS

Space / Aerial Platforms Collecting & Communicating Data From Above….

…and the broader technologies that support the full spacetech ecosystem

Enabled Applications Tailored to Specific Verticals…

11



FUNDING AND CORPORATE ACQUISITIONS



PROGRESSIVE REGULATION OPENS UP SPACE TO BUSINESSES

The UK Space Industry Act

Commercial Space Launch 
Amendments Act of 2004

… but regulators must work with both innovators 

and experts 

S-Band Policy

Demand Side Policy
Understand the 

needs of the 

community

Identify key 

challenge areas



D E - O R B I T I N G  R E G U L A T I O N S L A U N C H  

R E S P O N S I B I L I T Y

W H E N  D A M A G E  

O C C U R S

N O N - F U N C T I O N I N G  A S S E T S

REGULATORY PRIORITY AREAS

… Keeping pace with innovation



OTHER TRENDS

INCREASING INVESTMENT BY END USER COMMUNITY 

DISRUPTION OF TECH GIANTS 

HORIZONTAL INTEGRATION 

INDUSTRY CONSOLIDATION 

Credit Frost & Sullivan



HARDWARE

APPLICATIONS LAUNCH

12,766 satellites to be launched by 2030

11,746 small satellites to be launched by 

2030

Over 30 small satellite constellations by 

2030

Additive manufactured space hardware 

for Satellites and launch vehicles

Serial production of Satellite and launch 

hardware to meet launch schedules

GNSS (and regional) systems
delivering NAV services

Broadband
services to remote locations

via Satellite

On Orbit Servicing for life extension missions, 
manufacture and assembly, and active debris removal

High-throughput satellites (HTS)
Global Connectivity / Internet of Things

Over 40 small launch vehicles in 

development

More flexible and frequent launch 

capabilities

Spaceport-based business models

(US and UK leading the game)

Air launched and other range-

independent launch capabilities

TIMELINE 2016-2029By 2030, over 12,500 Satellites will be launched.  Space, 
will be busy like it never was.

FUTURE OF SPACE - KEY DEVELOPMENTS



2015-2020: TECHNOLOGY, SERVICE AND APPLICATIONS ENABLERS

Enhanced positioning systems

• 4 GNSS systems; 
• Low power devices, integrated inertial measurement
• Ubiquitous sub-10cm accuracy positioning

GNSS augmentations

Mega-constellations

Mega-Constellations

• Massive capacity & performance increase
• Low-cost mobile terminals
• Lower-latency ubiquitous services

Advent of near-real-time EO

Near-Real-time EO services

• Technology miniaturisation
• Reduced-cost access to space
• Commercial satellite-based relay systems 



2020 – 2025: TECHNOLOGY ENABLERS

New Materials science

• Carbon nanotubes & graphene radically change power electronics capability
• Antenna embedded within structural materials

Energy generation and storage technologies

• Photovoltaic technology evolution → efficiency and lightweight
• Energy harvesting (wearables) & storage evolution
• Prevalence of contactless / induction charging systems

Artificial intelligence/ Neural processor technologies

• Advanced signal processing – image recognition
• Autonomous systems become a reality

Graphene

PV efficiency trends

Artificial intelligence



2025-2030: TECHNOLOGY ENABLERS

Hybridisation of robotics and new materials science

• Deployable and Reconfigurable structures
• Repairable/ replenishable / upgradeable space-craft
• Re-useable launch and orbit-transfer vehicles

Stratellites/ city-satellites High altitude pseudo-satellites

• Exceptional duration flight times, 20km altitude
• Very stable observation and communications platforms
• Optical communications

Fractionated and co-operative constellations

• Communications, distributed processing, precision positioning allow complex constellations of 
satellites to act in concert

• Ubiquitous high-performance communications and imaging

HAPs

Fractionated Spacecraft

Deployable structures



// Opportunity # 1: 

Hardware



STRAND-1 AND PHONESAT: SMARTPHONES IN SPACE



Catapult Open

Small Satellites are part of the trend for the New Space evolution

Source: Canadian Space Agency 



Catapult Open

42%

37%

15%

6%

Applications of Small Spacecraft Start-ups

Communications Remote Sensing

In-Orbit Servicing Other
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Small Satellites Launched: by Application

Q1 2019 Communications

Q1 2019 Technology/Scientific

Q1 2019 Earth
Observation/Remote Sensing
Communications

Technology/Scientific

Earth Observation/Remote
Sensing

Launches of Small Satellites are increasing as are the applications

Source: Small Satellite Quarterly Update, SA Catapult 

OVER THE NEXT THREE YEARS
2300 Satellites will require a 
launch



State of the art space

Commoditisation of space

Free access to space

PLATFORMS



SENSORS

• Increased spatial/ spectral detail

• New forms of sensing (e.g. Multi-frequency SAR)

• Configurable sensing

• Increased terrestrial sensing integration

• Increased sensitivity

• New biophysical and structural parameters

• Direct detection/ measurements

Source – ESA Source – Science Daily



UK

ONES TO WATCH



Lower cost
access to

// Opportunity # 2: 

space



Reduced launch costs, miniaturization of 

technology, and standardization are bringing 

the space sector within the reach of startups

and entrepreneurs.

LAUNCH MARKET TRENDS

Launch
Market
Trends Delta IV

Atlas V

Falcon 9

Falcon 

Heavy

Re-usable 

and 

suborbital 

launch

Shuttle2010

2030

$10,000/lb

$100/lb?

1980 $100,000/lb



Commercial space organisations have different needs and 
constraints…

17 
UK

62 
USA

20 
Europe

40 
Rest of 

the World 

Rockets remain hard to build, and harder to make a success 

Source: Launch Vehicle Tracker, SA 
Catapult, Image Credit - JAXA



SPACE IS HARD



SPACEPORTS



A UK SPACE PORT

“We are committed to supporting a 
commercial market for access to space 

in the UK, and we will continue to 
engage with any company who seeks 

to operate here.”
Graham Turnock, Chief Executive of 

the UK Space Agency



Global UK

ONES TO WATCH



Applications

// Opportunity # 3: 



ENHANCED AND 

SEAMLESS 

CONNECTIVITY

Faster, more

Efficient

services

INCREASED LEVELS 

OF INDUSTRIAL 

AUTOMATION

Reduced cost of services 

and higher revenues

More data-driven decision

Making enhancing safety of 

users and system

NEAR REAL-TIME 

INTELLIGENCE

More Internet users 

across the globe

Connected

Future

FUTURE OF SPACE

Credit Frost & Sullivan



NEW APPLICATIONS

L O W  L A T E N C Y  
C O M M U N I C A T I O N S

M 2 M  A P P L I C A T I O N S

R O B O T I C  
O P E R A T I O N S

B R O A D C A S T

REAL TIME
FREQUENT
R E V I S I T

LOW LATENCY
RESPONSIVE

N AT U R A L  D I S A S T E R  
R E S P O N S E

F I N A N C I A L  T R A D I N G  
I N T E L L I G E N C E

C A R B O N  
M O N I T O R I N G

M A R I T I M E  
M O N I T O R I N G

A G R I C U LT U R E  
H E A LT H  

M O N I T O R I N G

I N U S R A N C E  
M O D E L I N G

H U M A N I TA R I A N  A I D

O I L  S T O R A G E  
M O N I T O R I N G

O I L  &  G A S  
I N F R A S T R U C T U R E  
M O N I T O R I N G

M I N I N G  O P E R AT I O N S  
M O N I T O R I N G

Copyright © Satellite Applications Catapult Ltd 2014.



DOWN-STREAM GROWTH OPPORTUNITIES: MOBILE CONNECTIVITY – SATELLITE 5G

• We are reaching a 

point of convergence 

between satellite and 

terrestrial 

communications 

systems capabilities

• Opportunities exist for 

making satellite 

services integral to 

future mass-market 

communications 

systems

Satellite-
5G

Resilience 
Services

Narrow-
Band IOT 
Services

Mobile 
Profession
al Services

Consumer 
Services



EXAMPLE FUTURE HARMONISED HYBRID NETWORK



CONNECTIVITY FOR AUTONOMOUS VEHICLES

The drive towards 

autonomy will create 

demand for ubiquitous and 

resilient connectivity  across 

the entire road network, 

both for vehicle 

management, and in 

response to passenger 

service requirements



SATELLITE APPLICATIONS AND INTELLIGENT TRANSPORT



The world is changing faster than ever and Geospatial 
Applications are at the heart of it.

90% of the world’s data created in the last two years

Geospatial Applications represent the interface 
between digital and physical worlds

Every day, we create 2.5 quintillion bytes of data

©Satellite Applications Catapult ltd, Under the Microsoft® BingTM Maps Platform APIs’ Terms of Use

This as a slide



COMPUTER VISION & SCALABILITY

Advances in Computer 

Vision techniques allow 

for automated machine 

interrogation of imagery.

This allows for an 

unbiased analysis of huge 

amounts of imagery at 

unprecedented speed.
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CONTAINERS – NEW YORK CITY

http://nyc.terrapattern.com/?lat=40.6717868&lng=-74.14359139999999&_ga=1.181883424.609073501.1473972778


All satellite images © DigitalGlobe, Inc.



EiX2 Simulated video and point cloud demonstration

© EARTH-i, 2017



THE SUSTAINABLE DEVELOPMENT GOALS



MAPPING POVERTY

// SUSTAINABILITY AND 
ARTIFICIAL INTELLIGENCE LAB

Image credit: Neal Jean et al, Stanford University



Adapt to Needs – Solving End User ChallengesAdapt to your Environment - Solving End User Challenges

© 2017 DigitalGlobe, Inc. – provided by European Space Imaging



GREEN

HIGH

RED

LOW

PHYSICAL RISK AND CLIMATE CHANGE



ENVIRONMENTAL AND EMISSIONS MONITORING



Bellavista, Peru

Image supplied by Earth-i Ltd

Data 2017 ©21AT All Rights Reserved

Created by Satellite Applications Catapult



Tackling Deforestation



AGRICULTURE

True colour False colour

Radar ThermalSource: John Deere 



Short Wave Infra Red bands 4-6-8 showing lithology 
(physical characteristics) of surface rock

Normal RGB composite ASTER image 30x37km 
Atacama Desert in Chile, Copper, Gold, Silver mine

GEOLOGICAL SURVEYING & MONITORING



Global UK

ONE TO WATCH



Manufacturing in space becomes the real commercial opportunity:

• Ultra quality optics 
• Pharma products
• High strength low mass alloys
• Microencapsulation
• High fidelity semiconductors 
• PV cells and components

New Markets, New Manufacturing, New Worlds 



SPACE 2030 VIDEO



Thank
you


