
ESAUNCLASSIFIED

Space for smart anduncrewed

enabled by 5G and advancedPNT

shipping downstreamservices
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AGENDA
ÅWELCOME- 11:00 CET
ÅRita Rinaldo (ESA)

ÅLAUNCH EVENT - 11:05 CET
ÅRita Rinaldo (ESA)
ÅEmily Gravestock(UK Space Agency)
ÅMohammad Lari (Department for Ditigal, Culture, 

Media & Sport (DCMS))
ÅJack Harrison (Department for Transport (DfT))

ÅKEY NOTEL SPEAKERS - 11:15 CET
ÅBill Biggs (Maritime Research and Innovation UK)
ÅTrevor Anderson (Belfast Port)
ÅMark Simmonds (British Port Association)

ÅCALL FOR PROPOSALS SCOPE & Q&A - 11:30 CET
ÅRita Rinaldo (ESA - Overview of scope)

ÅQ&A
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The largest space innovation network in the world

ÅThe go-to place for great business involving  
space to improve everydaylife.

ÅSupportingEuropeanstart-ups andSMEsto
developbusinessesusing spacetechnology
anddata.

ÅOffering funding, business andtechnical  
support to help to generate successful  
business and createjobs.

ESA SPACESOLUTIONS
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ESA SPACE SOLUTIONS
OFFERS
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Next stepé

Space for Smart and Uncrewed  

Shipping

to foster innovation enabled by  
space technologies and data



ÅPromote the development of sustainable integrated downstream services in the domain  
of smart shipping and/or uncrewedshipping;

ÅDevelopany necessary innovative space-based technologies such asconverged 5G 
networks and advanced PNT (Positioning, Navigation,Timing),

ÅAdvance the safe integration of uncrewedmaritime vessels in the maritimetraffic

ÅProvide pre-operational demonstrations to the prospective users and customers of the  
proposed services show-casing the benefits deriving from the utilization ofspace
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Call for ProposalObjectives
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ƨSpace for smart and uncrewedshippingƩ

Announcement of Opportunity (AO) aims to support the  

utions

PNT

ewed

development ofspacebased downstream servicesand sol  

relying on advanced technologies such as 5G and  

(Positioning, Navigation and Timing) in the smart anduncr 

shippingdomain.

Discussions held with severalstakeholders:

Germany, UK, Finland andItaly

Space for smart and uncrewed shipping  
downstream services enabled by 5G and  
advancedPNT

AOLaunch

17 March2021
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Sub-themes:  

Towards Shipping 4.0
Monitoring of Coastal Areas

Maritime Surveillance
Environmental Sustainability
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Space for smart and uncrewed shipping: UseCases

Sub-theme 1: Towards Shipping4.0
ÅDigitalizationof maritimeservicesanddataplatformsat seaandports
Å Developing predictive and digital maintenancesolutions
Å Support to efficient remote operations atsea
Å Uncrewedshippingfor inlandwatersandshort termshipping
ÅSafe autonomous navigation and operations of uncrewedvessels  
Sub-theme 2: Monitoring of coastalareas

Å Detection and monitoring of threatened coastalareas
Å Monitoringlandandwater infrastructurein coastalareas
Å Mitigatingclimatechangeimpactrisksalongcoastlines
Sub-theme 3: Maritimesurveillance
Å Surveillance of maritimetraffic
Å Detection of illegal actions related to illegalfisheries
Å Detection of oil-spilling and environmentalpollution
Sub-theme 4: Environmentsustainability
Å Impact of weatherandcurrentdataon navigationalfootprint
Å Reductionof emissionsandenvironmentalfootprintofmaritime  

transport

Å Monitoring of marine-protected areas ƣpreservation ofbiodiversity

Enablers:
ü Secure converged 5Gnetworks
ü Precisenavigation
ü Situational awarenessdata
ü AI/machine learning,Blockchain
ü Robotics
ü Microconstellations

14
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Towards Shipping 4.0: Digitalization at  
Sea andPorts

Possible applicationsinclude:
Digitalization of maritime services and data platforms  
at sea andports

ü Near real-time monitoring of port capacities
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and capacity-
oriented statisticalanalysisof container ports, with the help
of frequently updated high-resolution EO imagery that is
interpreted by machine learning, to  identify the numberof

and used as input toshipping containers in the picture  
statisticalalgorithms.

Å Predictive and digital maintenancesolutions

Å Support to efficient remote operations atsea
ü Real-time monitoring of cargo in individual containers, using  

cargo-specific sensors (temperature, humidity, motion, etc.)  
exploiting as example on blockchain-protected satellite link  
to transmit theirdata
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Towards Shipping 4.0: Digitalization at  
Sea andPorts

Possible applicationsinclude:

Å Uncrewed shipping for inland waters and shortterm  
shipping

Å Safe autonomous navigation andoperations

ü Remote monitoring and operation of autonomous
vessels, by combiningblockchain-secured5G with
satellite links as well as using satellite positioning
to achieve accurate and reliable navigation.
Correspondingly,prevention of ship collisions in
densely trafficked shipping lanes, by continuously
monitoringthe position and courseof vessels,and
externallyinducing coursecorrectionsif necessary.
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Possible applicationsinclude:

Å Detection and  
monitoring of  
threatened coastalareas

Å Monitoring land and  
waterinfrastructure in coastal  
areas

Å Mitigating climate change  
impact risks alongcoastlines

Monitoring of coastalareas
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Possible applicationsinclude:

Å Surveillance of maritimetraffic
Å Detection of illegal actions related to illegal fisheries
Å Detection of oil-spilling andenvironmental  

pollution

MaritimeSurveillance
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Possible applicationsinclude:

Å Impact of weatherand  
current data on  
navigationalfootprint

Å Reduction of emissionsand  
environmental footprint of  
maritimetransport

Å Monitoring ofmarine-
protected areas ƣ
preservation of  
biodiversity

EnvironmentalSustainability
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5G and Space for Smart and uncrewedShipping

Role of5G

Å Provisionof low latency,high reliability data to support

autonomousshipping

Å Provisionof high throughput data for remote piloting

through travelcorridorsrequiringit

Å Support to port operations/logisticsand surveillance

through digital twins, massive IoT device (sensors,

camerasƮ) network connectivity

Å Support to port operations through robotics, automation and remotecontrol

Å Cargo/goods tracking and statemonitoring

Å High throughput data for AR/Immersive Reality construction support and/or  
maintenance
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5G/Satellite Communications

ÅProvide connectivity to vessels out of range of terrestrial connectivity means.

Å provides broadband internet, voice over IP, real-time video and reliable communications.

Å Act as a back-up to terrestrial communications.

The Power of Space

Earth Observation data

ÅDetecting and monitoring environmental impact such as coastal erosion, effects of dredging, waterquality  

and pollutant output.

Å Surveys of protected areas to ensure the safety of marine animal populations (with respect toshipping  

operations).

Å Mapping, radar and bathymetry data to support navigation, and as input to shipping simulation models.
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Advanced PNT

ÅProvide positioning, navigation and tracking capabilities to vessels, cargo and relevant  
machinery utilised at ports.



Head of Cross -Government &

International Coordination

Mohammad Lari



Foster

Build

Lead

5G Ecosystem

Business cases

Research & Development



UK5Gis a ônetwork of 

networksõ to facilitate, 

encourage and coordinate 

5G activities across the UK.
(Electronic copies available UK5G.org )

1600+4000+
OrganizationsUsers

https://uk5g.org/5g-updates/research/uk5g-innovation-briefing/


Thank you

https://uk5g.org/

Mohammad Lari

Head of Cross -Government & International Coordination

mohammad.lari@dcms.gov.uk

https://uk5g.org/
mailto:mohammad.lari@dcms.gov.uk


Maritime
Research and Innovation

UK

Bill Biggs

info@marri-uk.org

mailto:info@marri-uk.org


Background to 
MarRI-UK

ÅAs an island nation with a 
long seafaring tradition, the 
UK has an enviable heritage 
in technology and innovation 
in the Maritime Sector. 

ÅMaritime research and 
innovation is fragmented and 
incoherent

ÅOther sectors have created 
centres or hubs to coordinate 
research that attract 
significant levels funding

ÅThe Maritime 2050 strategy 
provides the UK with a real 
opportunity to regain a 
position as a leading 
innovator in maritime science 
and technology.  

ÅMarRI-UK was initiated some 
years ago to address these 
challenges and provide a 
focus for R&I in the sector 
bridging academia, industry 
and government 

17/06/2020



Who we are
ÅMarRI-UK is a collaborative partnership between industry, academia 

and government formally established in July 2019

ÅCreated to tackle innovation and technology challenges in the 
Maritime Sector.

ÅMarRI-UK is an open consortium, it is aimed at attracting 
Government investment into the maritime sector for innovation by 
demonstrating industry/academic willingness to cooperate and co-
invest. 

ÅCore team hosted at the University of Strathclyde



Our Aims

Provide a focus for Research and Innovation 
collaboration across the UK Maritime Sector:

1. 9ƳōŜŘ ŀ ŎǳƭǘǳǊŜ ƻŦ ŎƻƘŜǊŜƴŎŜ ŀƴŘ ŎƻƭƭŀōƻǊŀǘƛƻƴ ŀŎǊƻǎǎ ǘƘŜ ¦YΩǎ 
Maritime Research & Innovation ecosystem

2. To drive the strong integration between industry, representative 
organisations and academia.

3. To amplify and develop rather than duplicate existing 
organisations.

4. Engage in multi-disciplinary research to achieve effective 
solutions

5. Focus on delivering demonstratable innovations that address the 
ΨǾŀƭƭŜȅ ƻŦ ŘŜŀǘƘΩ ōŜǘǿŜŜƴ ΨŘƛǎŎƻǾŜǊȅ ŀƴŘ ǊŜǎŜŀǊŎƘΩ ŀƴŘ 
ΨŎƻƳƳŜǊŎƛŀƭƛǎŀǘƛƻƴ;

6. To accelerate technological innovation, optimising impact 
across the sector and in adjacent sectors;

7. To develop innovation leadership across the sector



Research and Innovation Priorities

Maritime Autonomy Clean Maritime Design and Build (Including 
Integration)

Support Cost Reduction

Data and Decision Support

Socio-technical interaction



info@marri-uk.org

+44 (0) 141 574 5271

www.marri-uk.org

@MarRI_UK

richard.westgarth@bmtglobal.com

Discussion

wpbiggs@qinetiq.com

mailto:info@marri-uk.org
http://www.marri-uk.org/
mailto:richard.westgarth@bmtglobal.com
mailto:wpbiggs@qinetiq.com


Smart Ports



Belfast Harbour

Å IŀƴŘƭŜǎ ǘǿƻ ǘƘƛǊŘǎ ƻŦ bLΩǎ ǘǊŀŘŜ

Å 10th largest UK port by cargo 

Å Large Estate

Å 8km of quays, 30km roads

Å 700 businesses, 27,000 people

Å 5 million tourist and leisure 
visitors



Smart Port within Our Strategy

Å Key enabler of our strategic ambitions

Å Opportunity to partner with Belfast City

Å Leverage the Harbour Estate as a 
testbed 

Å Stimulate the local knowledge 
economy

Supporting our journey to be the ²ƻǊƭŘΩǎBest
Regional Port unlocking, new levels of agility,
productivity and valuegenerationfor the Harbour
and its Stakeholders through partnership,
innovation,processes& technology



Technologies in current scope

Digital Twin Mobility

Enterprise Applications CCTV

5G

Connectivity Automation

Design

BIM

Cyber Cloud Computing

Internet of Things Port Community System

VR / AR

Artificial Intelligence

Drones

Big Data



Digital Priorities

ÅWireless Connectivity 

ÅMobility solutions 

Å Internet of Things and Environmental Sensors

Å Digital Twin and GIS modelling and visualisation

Å Automation and Autonomous equipment

Å Information sharing across the wider Port Community



Mark Simmonds
Director of Policy & External Affairs
mark.simmonds@britishports.org.uk
twitter.com/mark_bpa



Ports handle 95% of UK trade
Ports play a critical role in keeping the country
supplied and facilitating world trade. As globalisation
and international trade increases ports will need to
facilitate more trade whilst reducing their impact on
the environment .



Diverse, Competitive, Productive
UK ports a mature industry but highly competitive .
Infrastructure and service are two key areas ports
seek an edge. Many looking to innovate to meet
other regulatory challenges: decarbonisation,
biodiversity, safety and security.



Port Optimisation
Industry has made progress in agreeing common
terminology and data sharing between some ports. ưJustin
timeƱship arrivals could allow more efficient planning at
terminals and allow ships to better plan their speeds, saving
fuel and reducing emissions. But better communication is
needed between shore and ship.



MV Wakashio
Ran aground and broke up off the coast of Mauritius. The
vessel reportedly came too close to the coast searching for a
better wifi signal



Navigational Safety
Most port authorities primary function is to
conserve navigational channels. Ever- larger vessels
and ever-tightening regulations mean every metre
of depth counts.

Could space-derived bathymetry complement
portsƱefforts to monitor water depth and
shifting sediments?



Improving Sustainability
Ports have big ambitions for reducing their
environmental footprint and have a clear role in
supporting the transition to greener shipping, but
there are huge challenges.

One trillion dollar challenge
Recent estimates say it will cost $1tn to decarbonise
shipping



Emissions
Ports across Europe under significant pressure to
do more to lower emissions from ships ƭboth
greenhouse gas emissions and other
environmental pollutants such as sulphur and
particulates. Remote monitoring of air and sea
emissions from ships could help.



Environmental Protection
Many ports in operate in sensitive environments
and some will have statutory responsibilities for
managing activities in line with environmental
management plans. Many ports also have
responsibilities for reacting to oil spills and other
environmental accidents. Is there a role for
monitoring compliance and activity from
shipping?



Energy Infrastructure
Ports are increasingly hubs for renewable energy
generation and bases for offshore development
and maintenance. Is there a role in supporting
remote operations?



Mark Simmonds
Director of Policy & External Affairs
mark.simmonds@britishports.org.uk
twitter.com/mark_bpa
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How to apply:

Funding and TenderInformation
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ESA AOINFORMATION
ÅFunded participation 

is open to any 
company and/or  
organisation, be it as 
group of users, 
public body or  non-
governmental 
organisation, that 
have subscribed  to 
BASS GPL or to the 
5GSPL.

ÅIn case the .ƛŘŘŜǊΩǎ 
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