
Serco Business

La necessità di integrazione dei sistemi UAS, C-UAS e satellitari. 
I nuovi scenari di impiego

17 Ottobre 2022, Seminario CESMA, Casa dell’Aviatore, Roma

Integrazione tra droni e dati Earth Observation da satellite
Use case e futuri sviluppi

Marco Cerri
Account Manager

Serco Italy



Serco Business

2

Serco Group Global Capability Overview

At aGlance

Asia Pacific

€ 621m

Middle East

€ 350m

UK & Europe

€ 1,756m

€ 916m

Sharing ideas...

throughout...

Serco Space

Specialist Operations

• Over 55,000employees in 20 countries

• c. € 3.25bn revenue

• c. € 14bn order book

• 500 contracts worldwide

• Revenue in Defence c. € 1.1bn

Global operations across four

geographic regions

Americas

Ground Operations

Engineering &  

Technical Services

Proud to deliver technical and scientifical 

services to governments and other 

public institutions who serve the public

Defence & 
Space
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Serco Europe Overview

International Organisations

Defence

Others

Space

4000+

Acquired in May 2022 Serco Europe main sites

Serco Germany

Serco France & Switzerland

Serco Italy

Serco Belgium & SercoLuxembourg

Serco Netherlands & SercoSpain

Serco Czech Republic
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Serco Italy Focus on space mid- and downstream

Serco Italysites

• Over 220 employees

• €35m revenue

2021 numbers

• Copernicus Data Access 

service 

• User products generation

• ONDA

• Applications development

• Training Services

• Copernicus Research and User 
Support

• International Disaster Charter  

Services/PRISM

Data Process Develop Applications

Applications

(downstream)

Ground Segment Services 

(midstream)

Frascati (Rome)

• Headquarter

• European Space Agency (ESRIN)

• Italian Space Agency (ASI)

• Tor Vergata Roma university

Ispra (Ispra)

• European Commission Joint 

Research Center (JRC)

Bologna

• National Research Council (CNR)
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Copernicus Data Access Services Some numbers

Type of user

Statistics Data from 20 May 2022https://scihub.copernicus.eu/

Functioning

GB GB

Sentinel-1

Sentinel-2

Sentinel-3

Sentinel-5p
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Satellite Earth Observation Availability and trend

• Optical and SAR

• Mid resolution to High resolution

March 23, 2021
Container ship Ever Given blocking the Suez 
Canal in Egypt

Planet Labs, 3 meterESA Sentinel-2, 10 meter

Ever Given: 400 m long, 59 m wide

Maxar WV-3, 30 cm

SAR - Iceye, 1 meter
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Satellite Earth Observation Availability and trend

• RGB, Multispectral and Hyperspectral

https://doi.org/10.1016/j.geoderma.2010.12.018.

SWIR bands - Maxar WV-3, 3.7 meter

Example of Hyperspectral acquisition

Hyperspectral satellite PRISMA
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Satellite Earth Observation Availability and trend

• Surveillance, Monitoring, Analysis scopes

Campi Flegrei

Caldera

Mean deformation velocity [cm/yr]

> 0.75<- 0.75

 ENVISAT

 ERS 

CNR-IREA, Interferometric analysis for land and infrastructure stability 
monitoring

Various climate and weather observations
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Satellite Earth Observation Availability and trend

• Diffusion and trends

EO Added Value by Sector: 2012 - 2027EO market by Data type: 2008 - 2028

https://www.euroconsult-ec.com/press-release/earth-observation-data-market-to-reach-2-4-billion-vas-market-potentially-at-9-billion-by-2027/

Location-Based Services

- Insurance
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Satellite Earth Observation Advantages

• Regularity and frequency of revisit

• Access to remote areas

• No need of license or authorization to acquire

• Possibility to limit the distribution

Live Sentinel-2 and Landsat acquisition plan with areas for successive 24h

https://spectator.earth/satellite-acquisition-plan-viewer/

https://www.google.com/maps/@48.8141413,2.2549908,846m/data=!3m1!1e3

Blurred area - French military hospital in Clamart, Paris
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Satellite Earth Observation Advantages

• Easy to perform constant monitoring and analysis

• Easy to interpretate data (optical)

• Data acquired and stored in a structured way

• Data easily accessible

Maxar - Apple Park construction works, Cupertino, USA

Earth Observation imageries catalogue from ONDA
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Satellite Earth Observation Disadvantages

• Limited resolution for certain applications (for commercial providers) 

• No possibility to acquire a continuous view (limited possibility to have live video acquisition)

• High cost (but decreasing over time)

• Weather limitation (for optical acquisitions)

Tweet from President Trump showing a spy satellite image at about 6 cm resolution

Cost per medium-resolution optical image
http://www.satnews.com/story.php?number=102009455
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Satellite EO and Drones Differences

• Data archiving structure and access

EO structured databases universal accessible - UAV acquisitions heterogeneous and operator-based
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Satellite EO and Drones Differences

• Data archiving structure and access

EO structured databases universal accessible - UAV acquisitions heterogeneous and operator-based

• Acquisition method

EO covers large areas - UAV acquisitions higher resolution, focus on specific areas

• Acquisition control

EO follows predetermined orbits (last command up to 30 mins before – commercial) - UAV operator 

flexible in the acquisition, addressing specific request

• Data transfer time

EO 45 mins to the user’s screen – commercial (downlink to ground station – transfer to servers –

ingestion in the system) - UAV live view to the user’s screen (radio transmission)
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Satellite EO and Drones Integration and Future developments

• Necessity to combine benefits from EO and UAV

Systematic acquisition from EO + Dynamic acquisition from UAV

• Data archiving structure and access

EO structured databases universal accessible - UAV acquisitions heterogeneous and operator-based

1. Need to create a coherent and structured catalogue

• Location coherency and accuracy

• Data format and readability

• Overlapping and comparison
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Satellite EO and Drones Integration and Future developments

2. Need to adopt Data Fusion algorithms for integrating EO data, UAV data

• Based on AI algorithms for data ingestion from different sources

• Possibility to integrate ground-based surveillance cameras, IoT

• Allow for data analysis, feature identification

3. Need to cope with enormous computational demand

• Development of cloud platforms for computing infrastructure

• Scalability of intense Computing Power and Storage

• Cyber security

Scalability

EO data + UAV data
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Cloud Resources and Data Offer

Huge amount of data on the cloudDedicated Virtual Machines on the cloud

Tailored Virtual Machines

Pre-installed Software Tools

Copernicus Sentinel family

Cloud Resources

COMMERCIAL COMMERCIAL COMMERCIAL

Commercial Satellites

Possibility to upload and store any file
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Satellite EO and Drones Case studies

• Callisto Project (European Commission funded R&D project)

• Border control – Land surface change detection
Copernicus data 

(medium resolution EO) 

Relevant changes 
(new buildings, 
barriers, road)

Non relevant changes 
(snow, crop, forest)

AI change 
detection

Warning notification

UAV autonomous acquisition

Relevant 
changes

Warning notification

UAV autonomous acquisition

Other data
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Satellite EO and Drones Case studies

• Agriculture monitoring service

• EO overall monitoring of parameters

• UAV detailed mapping

Copernicus data 
(medium resolution EO) 

Vegetation 
parameters 
calculation

UAV survey

Critical areas 
identification

NDVI - Normalized difference vegetation index
For assessing vegetation health status
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Take home message

1. Earth Observation and UAV data NEED to be integrated because they complete each other

EO general overview and regular monitoring + UAV focus and higher details on specific areas

2. Cloud platforms are NECESSARY to implement AI algorithms for data fusion and big data analysis

• Scalable, powerful capacity, storage

3. Some solutions can NOT be integrated and interchanged between EO and UAV

• Satellites have regular orbit, time acquisition, light conditions, view angle

• UAV have higher flexibility, higher resolution, based on expert pilot’s judgment

• Some technologies (Interferometric Analysis) cannot be transferred
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Contact me:

Marco Cerri
Account Manager
Serco Italy

M: +39 342 79 69 305 
marco.cerri@serco.com

Serco.com/Space

ONDA-DIAS.eu

mailto:marco.cerri@serco.com
https://www.serco.com/eu/sector-expertise/space
http://www.onda-dias.eu/
https://link.v1ce.co.uk/MarcoCerri_Serco

