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Product Policy strategy at e-GEOS

R&D process as link between Technical Development and Commercial Development

Technical Commercial
Development _ - Development

e-GEOS dedicates internal company funds to develop geo-information products, specifically digital platforms to
provide vertical services and contents, based on EO data and advanced Al technology, model- and data-driven.

R&D cofunded opportunities main role: tutoring innovation to convey ideas, concepts, solutions towards products
viable for commercial exploitation, with a direct interaction with users and technological partners.
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Agriculture R&D roadmap - the “snapshot”

To sustain the development of Agriculture domain products and the dedicated vertical platform AGRIGEO, e-GEOS
planned and realized active participation in cofunded projects, with the aim of developing tools and competences in
the domain, as well as assess them with end-user needs and requirements.

2017 2018 2019 2020 2021 2022

ESA ARTES - PREMIA User Reqs, Tech Reqs, SW components

Platform for Risk Insurance, SW components for crop monitoring, weather impact

ESA - SENACAP User Reqs, Tech Reqs, SW components

Automated system for CAP support, SW components for SAR preprocessing, grassland mowing

H2020 - DATABIO User Requirements

User pilot. Forestry, insurance, CAP

H2020 - EO4AGRI User Requirements, Technical Reqs

SoTA and beyond: Copernicus impact, data, services, future missions

H2020 - NIVA User Reqgs, Tech Reqs, SW components

CAP tools, common SW components
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New drivers

The European Green Deal: the new CAP and the Farm-to-Fork Strategy — new R&D drivers and macro-

trends
New CAP for Green Deal
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Supporting sustainable agriculture with actionable information about crop & soil needs: how much, where and when
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Farm-to-Fork strategy as a frame for research in the Agrifood domain

EUROPEAN COMMISSION actions vs needs

y RO r—, The use of pesticides in agriculture contributes to pollution of soil, water and air.

'\”w iL.Lﬁ \\  Food Production »reduce by 50% the use and risk of chemical pesticides by 2030

~ Prevention s »reduce by 50% the use of more hazardous pesticides by 2030

¢ | The excess of nutrients in the environment is a major source of air, soil and water pollution, negatively
impacting biodiversity and climate.

»reduce nutrient losses by at least 50%, while ensuring no deterioration on soil fertility

»reduce fertilizer use by at least 20% by 2030

A Antimicrobial resistance linked to the use of antimicrobials in animal and human health leads to an
A custaineble L PR dod R estimated 33,000 human deaths in the EU each year.
| food consumption \  Distribution »reduce by 50% the sales of antimicrobials for farmed animals and in aquaculture by 2030
i) Organic farming is an environmentally-friendly practice that needs to be further developed.
»boost the development of EU organic farming area with the aim to achieve 25% of total farmland under

organic farming by 2030

________
.
-

FARM TO FORK drivers for Key research areas

* Food: microbiome, food from the oceans, urban food systems, availability and source of alternative proteins such as plant, microbial, marine and insect-
based proteins and meat substitutes.

» EO space contents: monitoring soil health and the climate/meteorological conditions, relevant to the excess/plenty of water and its impact on the
iIrrigation matter.

« |CT: DLT and Blockchain to guarantee the correctness of the path up to the consumer desk
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New application & technology challenges

 Resources management

 Water management

» Fertilizers and pesticides management

* Plant phenology cycle monitoring

» Climate Change impact on agriculture activity and mitigation actions
* Risk assessment in extreme natural hazardous events

* Yield prediction

Multitemporal Satellite Data Capability

3 AUTOMATIC CLASSIFICATION
Each detected parcel can be classified and represented on a map

Annual grassland: complete phases’ evaluation

800 Erbaio da foraggio — seminativo

Precision farming tasks by IBF collaboration

Area 14,66 ha
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" i o - Full exploitation of EO satellite missions
=2 @) » RPAS on-board sensors
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Our support to Farm-to-Fork strategy: new planned R&D activities

The drought problem

Systemic drought problem affects Mediterranean basin, including European countries and impacts agriculture
production, being the antonymic problem of flood, more frequent in European continental areas.

Both problems benefit of EO space products devoted to the map of soil and water management.

CLEXIDRA R&D project, exploits the combination of C, L, X band SAR data (Sentinel 1, SAOCOM,
CSK) to derive Soil Moisture Content, a fundamental quantity to monitor the water management of
cultivated areas. The project, awarded by ASI, involves Universities (RM1, TOV, Tuscia) and IBF, a
partnership between Bonifiche Ferraresi and ISMEA, two main actors in the Agrifood domain.

\A " » - L~ e

Dro:;éht ‘factor &' CCI Landc-o;/er (from éopernicus—vE‘FFIS) ’ FIELD HARVEST FA&héDCOCgEﬁ:!TN-EgsES AGRIBUSINESS MASS DISTRIBUTION END CONSUMER

AGRO-TRADERS

The pesticides and nutrient excess problem ’
Setting up a systemic solution to monitor, prevent and control this issues needs an N W e e e e
integrated approach, including the intervention of EO satellite and RPAS solution. T

The approach is going to characterize a R&D proposal within H2020 — Green J’—————
pp g g p p GEOADVENTIEE Curative methods with optical sorting systems

Deal Farm-to-Fork opportunity, including new EO multispectral/hyperspectral
products, by satellite and RPAS sensors and the activation of RPAS services (es.
GeoAdventice) through the T-DROMES platform. W oo

Waste of money if datura is detected atthese steps

GEOADVENTICE a preventive service
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Focus on technology development — SAR & Optical EO data

coheWV, cohaVH: 31,0000002432047,003

SENACAP -> IGARSS 2021 conference (UCL) .

Automatic detection of grassland mowing events through:

temporal series of Sentinel-1 SAR amplitudes and coherences;
temporal series if indexes extracted from Sentinel-2 (e.g. NDVI) L m— e — | et e e e e
fﬁfﬁﬁﬁfﬁ¢ﬁf§¢ﬁﬁﬁfﬁ@&fffféﬁéaﬁfﬁﬁﬁﬁﬁfff

A
A G S A S U U A L G A G G U S
coheVW, coheVH: 4922

Temporal series extraction

S-1 Coherences and mowing detection

Compli It .
ol ceomet ompliancy results
geome res Coherence VH Amplitude VH -
R T, = T , 06
- Tl —— e T, /—:/17
il ) RN e 05
L/ Taly /@/7 T T, —
- T. _T- o~ — s T 3 —~ - — mh!W
= TiTe _— Ts _— 04 = = goheVH
Coherence WV Amplitude WV 3 \/ V " — detaction
/To -T4 // //'/7 Ty /‘—/;
T — 1,
== T;-T: = e - 02
e TaTe < = Ty~ 01
- 3.5 — B — - 1
‘,/’—! T5-T_5 __,.»"'/: %"‘-/- - T_i' ,—'/'/ R
“n 00
‘ E 1 L 1 T 1 L i 1 T T 1 T 1 1 1 T T 1 1 1 1 1
' . e P § "\-ff"f’ & *D'*E’ g 9 :P"n?? *:?’c:"’ c:"’c?‘ 'D'::?’ 'P'é"' V9 *S’ AN
a"*éﬁa'bQe”&&&‘&‘n‘&@@p"@g"#&&“é n @g@@@@@@@&é‘“&@«?@
Average Average o n N P A S0 AT AT A AT AW '\’\‘\ N SN AT AT AT AW ‘u'\’”& j
coherence VH ampitude VH Q_ o
T T . B R TS A ) P ’E" P &P 'F *E" '15‘ *E’ S S *E’ P P 'E" *E’ S U '15’ £ ~F 'E" *E’ 'E
Parcel, coherence VW Parcel, T’mo‘""“ w c c
Parcel, TaT Parcel, . - - —
Pacel' Parcel, q) 10 det
Pa“': Eiy G) ; — muiel T
Parcal, R ’53 (@) =" mudel ad .'\- '-
—_— == NDVI + 1
~— — —-- mth H | T
e Parcely (7)) D — start_det ] I. ) I A | T
| ST aron e G ) —— > ng -~ cnddet ; H r 4
Pacely | | ] ] ] Parcet | | | | | m i ! F 1
-: C i J’ |I
: '
o O ] - 1
_____________________________________________________________ - — T (] - -
i'1-1|npu‘!\mllpu‘ld!lnpr:purdiunimllnmnﬂ'm; ! (7)) -lG 'I;h .: ,:I Aep L T —
| ’ i — JI 1 Ij [ il
i Parcal I standardization : 1 1 1 N -l—lq) "1 ' S Ib' ----- -1
k * Parcel D 5 za
: ~ Processing chain architecture 5 © ,-'
i . O i : :
' . - i ]
| iPisvesas Q : :
N ®) 4 i ]
——————————————————————————————————————————————————————————— E c 04 e sl I I
P L T IR [t i T ] I
| L2 SAR data preparation (& : i 3.13AR mowing detection [ Probabiiy cfFake Alrm A | («b) (qv) i i
| | PTTTTTTTTTTTTnosoommmomomom-omo-en b - i i
: "FAR [ronstan 'i E — —~ i i
[;’;;;Iiuor:ll ! The product is weekly updated i > q) 1 1
sentinal-1 ] Q c I I
ﬂdﬂwdmhﬁdﬂ' Parpal level Wowing detection 1 = — LR ! !
S e | =Z - : :
' g 1 1 i .
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ e oot el ] e E i i
| 1.5 Optical datapreparation | | 2.2 Opticalfeatura exeraction | ! 8.2 pticsl mowing detection 1 i w 1 i
| K [ ] ] l ’) H -
: S “szrxcei: YUY : : ] 0 = 001 ! i
i ucL i i :' : m e T L] T T T T T LI T T T T L T T LI T T T LI T LI T T L] LI T
| femimetatie e ! | i i ' O (5] 8§82 =S58 53335 8 E2 8 § 258 =283 885 BE& 55 85 5888 88 § & B285588 8§ g8 8 g
| N Al " : o) SERR RBA 2R3 R2 3 2R R RA RRA 82 2% 25 25 23 22 23 2% S & 8RER 82 & AR R 2
: BT T ot : N sE25 £S5 SSE=E § 2 sSE8 5 =55 =585 S8 85 55 ggggsssges g g gEs8588 3 CER 2
' S ] : ] o 3853 =5 ®B =388 3 AR E m B3 1558 RE 5 SN 23 85 35 58 54 = % npoeas 9 ng = 7

>
e-GEOS - Company General Use - © e-GEOS e = g e O S

AN AS| / TELESPAZIO COMPANY




Focus on technology development — SAR full potential exploitation

JRC grassland mapping:
Classification based on
temporal stack of SAR
and multispectral
optical data

AGEA: Support to the
european national CAP
through: grassland
monitoring and
anomaly detection
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Reference trend o}oywheat (in orange) ini ~ Samples of profilesy of parcels declared  Samples of potential incongruences with

province of Viterbo.

as wheat. Reference trend of wheat (in respect to farmers’ declarations of wheat.
black) in the province of Chieti.

Soil Moisture Content based on SAOCOM (SAR L band) + COSMO SkyMed (SAR X band) + Sentinel 1 (SAR C band)
-> ASI R&D PROJECT CLEXIDRA, MISE TESEO, H2020 GD Farm-to-Fork
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Focus on technology development — Al techniques exploitation
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Focus on technology development — hyperspectral data
* Phase A of SHALOM mission J o QR

Solar

* PRISMA image simulator HSIS BB
 PRISMA/SHALOM products development in progress

sensor
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H2020 Green Deal «Firefighting», «Farm to Fork», ESA =9 \ *
BASS SES5G, ASI R&D PROJECT THERA, ASI R r |
PROJECT IPERSPETTRALE PAN/MS/HYP instrument Models (PRISMA/GOKTURK)

radiative transfer model
Water quality with CNR IREA Vegetation indicators with CNR IMAA  Fire Fuel Map with UNIROMA1  Material detection WIth UNIPISA
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(Sterckx et al., 2007), with CNR. inversion of models (with CNR)
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Digital Twin Earth Precursor

Climate Explorer

built on existing advanced

Earth System Model

(land/atmosphere/ocean)

assimilating state-of-the-art
Earth Observation Data

. delivered via

Machine Learning Emulation

through a cloud-based
Interactive Data Portal

UNIVERSITY OF Centre for Environmental University of
’3,{- TELESPAZIO LEICESTER bzt:‘:f::.'t;;.mw @ Reading

\> 3 LEONARDO and THALES company

e-GEOS - Company General Use - © e-GEOS

JUIFAD ‘
Investing in rural people |
Loolceac
iﬁ CI nd Wheat Impr YT GHANA SPACE
. WEFP . \
\9@’ Y World Food Programme &F
p .4 X
FAATF
& Science & Technology
@ Facilities Council
éCRESCENDO
)
ThalesAlenia |

R WAy — Space

AN ASI /7 TELESPAZIO COMPANY

Will enable Decision Makers

without expert technical knowledge

to generate and visualise

Decision Ready Information

related to

Regional Impacts of Climate Change

—) Earth Observation
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