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SUSTAINABLE Project (Stop running, stop and start using our knowledge to be
reachable)
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Sklodowska-Curie-RISE Grant
Agreement No. 101007702.

SUSTAINABLE Project (Stop running, stop and start using our knowledge to be
reachable) is a European initiative funded by the Horizon 2020 program under the Marie
Sktodowska-Curie RISE (Research and Innovation Staff Exchange) action, agreement
number 101007702. (projectsustainable.eu)

General Objective

v' The main goal of SUSTAINABLE is to develop and validate next-generation Artificia
Intelligence (Al)-based Decision Support Systems (DSS) for precision agriculture
management.

v' These systems are designed to adapt to specific climate, geographic, and
environmental conditions, offering optimal solutions that consider limitations linked
the development levels of different areas, types of farmers, crops, and infrastruct
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Project Management

SUSTAINABLE PILOT1: Beer and wine from crops to
table

SUSTAINABLE PILOT2:

Moringa and olive oil from crops to table

SUSTAINABLE PILOT3:

Aquaculture and crops irrigation

SUSTAINABLE PILOT4:

Fresh fruits and horticulture from crops to table
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Sklodowska-Curie-RISE Grant
Agreemen t No. 101007702.

As part of the SUSTAINABLE project, the University of Granada (UGR) has focused
its efforts on the strategic “From Farm to Fork™ approach, aiming to optimize

agricultural practices and product quality through the integration of advanced
technologies throughout the entire agri-food value chain.
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This project is funded by the European

Union's Horizon 2020 research and

innovation program under the Marie

Sklodowska-Curie-RISE Grant
Agreement No. 101007702.

UGR has achieved the following key milestones: WP2-WP3

1. Remote sensing using drones and satellites: We have successfully deployed aerial platforms to monitor the
status of vineyards, olive groves, and other agricultural crops. These technologies enabled more efficient
resource use and improved crop management through real-time data analysis and predictive modeling.

2. Development and application of agri-food sensors in the laboratory: Advanced sensors were designed and
implemented to assess key chemical and physical parameters of agricultural products, particularly wine, extra
virgin olive oil (EVOO), and other crops, contributing to quality assurance and traceability.

3. Installation of field sensors for disease prediction: A network of low-cost, portable field sensors was used to
monitor environmental and crop health indicators. These systems allowed for the early detection of disease
risks, enabling timely and precise interventions.

4. Sensory analysis in laboratory settings: Structured sensory assessments were conducted to evaluate the final
quality of wine, EVOO, and other agri-food products. Laboratory results were correlated with sensory attributes
to validate the impact of technological interventions along the production chain.
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This project is funded by the European
Union's Horizon 2020 research and

innovation program under the Marie

Sklodowska-Curie-RISE Grant
Agreement No. 101007702.

UGR has achieved the following key milestones:

1. Remote sensing using drones and satellites: We have successfully deployed aerial platforms to monitor th
status of vineyards, olive groves, and other agricultural crops. These technologies enabled more efficient
resource use and improved crop management through real-time data analysis and predictive modeling.




Martos et al. 2021

» The application of remote sensing in

» There is growing concern about

» The industrial world, including the

agriculture is essential to achieve highly
productive and sustainable farming.

improving crops.

Constant industrial innovation: 2021
marked the beginning of the "Industry
5.0" era, according to the European
Commission.

agricultural sector, is beginning this year
to move closer to more digitized and
automated systems.
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» Plants reflect light at predictable
wavelengths within the full light
spectrum, which are related to
crop health.

» Multispectral remote sensing uses
scientific sensors with narrow-
band filters to capture the energy
reflected by plants.

This project is funded by the European
Union's Horizon 2020 research and
innovation program under the Marie
Sklodowska-Curie-RISE Grant
Agreement No. 101007702.

Lea gr;wn in sun Leaf grown in shade

{columnlike) cells are much longer in the leaves grown ir
sunlight. Layers of spongy mesophyll cells can be seen
below the palisade cells. (Courtesy of T. Vogelmann.)

Figure 9.1 Scanning electron micrographs of the leaf
anatomy of a legume (Thermopsis montana) grown in dif-
ferent light environments. Note that the sun leaf (A) is
much thicker than the shade leaf (B) and that the palisade
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Chlorophyll (an indicator of plant health) absorbs a large amount of visible light, while the cellular structure of leaves strongly reflects
near-infrared (NIR) light.

When a plant becomes dehydrated, diseased, etc., the spongy mesophyll deteriorates, and the plant absorbs more NIR light instead of
reflecting it.

Therefore, observing changes in NIR compared to red light provides an accurate indication of chlorophyll presence, which is linked to
plant health.

Infrarrojo Cercano Infrarrojo Cercano

A Rojo Visible P 3 Rojo Visible
=\J A1 o\ [ud

& Ll

=g

SALUDABLE INSALUBRE




- Gpernicus SATELLITES

This project is funded by the European
Union's Horizon 2020 research and
innovation program under the Marie
Sklodowska-Curie-RISE Grant

Agreement No. 101007702.
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“The Sentinels”




Sentinel Launch Overview
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European Space Agency

COPERNICUS SERVICES
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COPERNICUS THEMATIC HUBS
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Atmosphere

Climate Change
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Marine

\

Security

HEALTH HUB

COASTAL HUB

ENERGY HUB

ARCTIC HUB

The Copernicus Health Hub brings together all the
Copernicus environmental data and products
pertinent to Health, including that related to physical
health, mental health and well-being.

he Copernicus Coastal Hub provides open and free
access to a selection of coastal Earth observation
data from the Copemnicus Sentinel satellites and all

Copernicus Energy Hub: Connecting environmental
data and Earth Observations to the green energy
transition.

The Copernicus Arctic Hub provides access to data
and information in the Arctic. Explore interactive
maps and thematic use cases and empower
decision-making and sustainable practices

This project is funded by the European

Union's Horizon 2020 research and
innovation program under the Marie
Sklodowska-Curie-RISE Grant
Agreement No. 101007702,




Su_st‘A*n_a.bIe

- = o This project is funded by the European
,‘Z. " ot Union's Horizon 2020 research and
N \‘ m"‘: Y| innovation program under the Marie
-!d J "‘ - - ! Sklodowska-Curie-RISE Grant
. . . b - > T . Agleem_emNn.mlEH]?mZ
Sentinel-2: 13 spectral bands covering wavelengths N i
from the visible to the shortwave infrared. T ° e OF .
. . : : '-"‘ﬂa-'
* Vegetation indices:Chlorophyll content in the leaf B 0 L : e ¥
areaWater contentMonitor plant growth. A 3
. . ) . P £ olad. ol .«"l/
* Maps changes in the Earth's surfaceObserve ns J 2 y
forests. p
* Alerts for pollution in lakes and coastal waters, ' : R
floods, volcanic eruptions, and landslides \ ‘ =
' 3
’{'-:;"l" 1 .
A ST




g6 MMEO ™

NS
by

Start time: 18/05/2021 10:56:14 UTC

End time: 18/05/2021 11:19:56 UTC
Absolute orbit: 30836
Relative orbit; 94

Scenes: 394
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Start time: 13/05/2021 10:56:14 UTC
End time: 13/05/2021 11:19:56 UTC
Absolute orbit: 21856

Relative orbit: 94
\ Scenes: 394
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or Sentinel-2 MSI

This project is funded by the European
LTA Union's Horizon 2020 research and
innovation program under the Marie
— . Sklodo:skag-Curie-RISE Grant
WEKEO Core Ground Segment: S1, S2, S3 Agreement No. 101007702.
Core Ground Segment: $3 CDSE Portal land
marine, S6
Core Ground Segment: S5P
Internet / GEANT I -
Sentinel Reference Sentinel Reference
Products Products

Copernicus Services
Reference Products

Copernicus Atmosphere
Monitoring Service (CAMS)
Copernicus Marine
Mo

Cloud
provider

CAMS
Portal

Copernicus Land Monitoring CLMS Portal

Service (CLMS) ]
Copernicus Climate Change
LTA Service (C35) CMEMS

Copernicus Emergency Servlcel Portal Copernicus
EMS Portals

Internet / GEANT

C3S Portal

Copernicus Security Service
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Impact of Copernicus
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European citizens, ranging from policy makers, researchers, commercial to private users, as well as the g
community can benefit in many ways from the data and information provided by Copernicus.

Indeed, Copernicus supports a variety of applications in several non-space domains, which potentially imj
organisations in day-to-day activities and operations.

Development and
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Tourism
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Transport

Climate Change and

Environment

Forestry

Security and Defence

Urban Planning
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European Space Agency

This project is funded by the European
Union's Horizon 2020 research and
innovation program under the Marie
Sklodowska-Curie-RISE Grant
Agreement No. 101007702.
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we have to cross-check the remotely sensed data with portable field equipment.
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Vegetation Index (NDVI)

0.1 04 0.9
July 2002

Normalized Difference Vegetation Index (NDVI)
||

<0 A >.8
Satellite maps of vegetation show the density of plant

growth over the entire globe. The most common
measurement is called the Normalized Difference
Vegetation Index (NDVI). Very low values of NDVI (0.1
and below) correspond to barren areas of rock, sand, or
snow. Moderate values represent shrub and grassland
(0.2 to 0.3), while high values indicate temperate and
tropical rainforests (0.6 to 0.8).

This project is funded by the European
Union's Horizon 2020 research and

innovation program under the Marie

Sklodowska-Curie-RISE Grant
Agreement No. 101007702.

Chlorophyll Concentration
(mg/m’)

0.01 0.1% 20

Los zigzags anuales en la Curva de Keeling se deben
variaciones estacionales.

Los niveles de CO2 bajan durante la primavera y el ||
verano del hemisferio norte, cuando las plantas
absorben mas CO2 de la atmdsfera para crecer.
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Specific Applications in Agriculture:

» Detection of plant water status

» Detection of nutritional stress in crops

» Crop monitoring

* Indices related to crop quality

» Real-time agrometeorological information
» Early identification of plant diseases

This project is funded by the European

Union's Horizon 2020 research and

innovation program under the Marie

Sklodowska-Curie-RISE Grant
Agreemen t No. 101007702.




Sqﬁ.@ﬁab'@

Vegetation Index NDVI

This project is funded by the European

- - r
Ind]ces de Vegeta0|on Union's Horizon 2020 research and
innovation program under the Marie
* Indices de Vegetaci()n; NDVI Sklodowska-Curie-RISE Grant

Agreement No. 101007702.

NDVI: Normalized Difference Vegetation Index, mide la vigorosidad de la planta

Near Infrared Near Infrared
\ Visiblered Visiblered

YA

50%
Nir-Red

NDVI = Nir+Red

Healthy Unhealthy
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Resultados Vuelos sobre parcela de Olivos
NDVI en bruto

NDVI exclusivo Olivos
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SAVI Index

is funded by the European
2020 research and

Agreement No. 101007702

Indices de vegetacion

* Solucion: SAVI, Soil-Adjusted Vegetation Index

(NIR-Red)

SAVT = (NIR+Red+L)

*(1+1L)

L es un factor de ajuste del suelo con valores entre Oy 1
Cuando la cobertura vegetal es 100%, L =0

Cuando la cobertura vegetal es 0%, L = 1

Es habitual emplear L=0,5

Copyright: Contains modified Copernicus data/ESA
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Tomate-Grecia

This project is funded by the European
Union's Horizon 2020 research and
innovation program under the Marie
Sklodowska-Curie-RISE Grant
Agreement No. 101007702.

Subtle fluctuations in crop health, plants
more dust on their leaves due to their pro
dirt road.



32 ha of vineyards: green zones: detection of weeds and diseased plants
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This project is funded by the European

Union's Horizon 2020 research and
innovation program under the Marie
Sklodowska-Curie-RISE Grant
Agreement No. 101007702.



Results Flights over Olivos plot

Blue
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Green

Reflectance maps

Red

NIR

This project is funded by the European
Union's Horizon 2020 research and
innovation program under the Marie
Sklodowska-Curie-RISE Grant
Agreement No. 101007702.




Results Flights over Olivos plot Reflectance maps

This project is funded by the European
Union's Horizon 2020 research and
NDWI SustAfnable NDRE TCARI/QSAVI NDVI et
D . Sklodowska-Curie-RISE Grant
t Agreement No. 101007702

I -0,114861481 - 0,219002947
High: 0,113871 [ High: 0,914536 ™ High: 44,3713 [10,219002947 - 0,33322927

[10,33322927 - 0480638306

[ 0,489638306 - 0,67141096%

“Low : -0,943801 - Low : -0,455112 Low : -16,1554 IS 0671410969 - 0963092685 L © 30
GEO )



Results Flights over Olivos plot

Composicion RE-NIR-R Composicion R-G-B Sentinel-2
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This project s funded by the Eurapean
Union's Harizon 2020 research and
innovation program under the Marie

Sklodowska Curie RISE Grant
Agreement No. 101007702




Procesamiento en Pix4D
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Paso 1 — Resultado del'Proceso inicial

spectralgeo
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This project is funded by the European

¥ Pix4Dmapper Pro - seq2 - m] x
Proyecte  Procesar Ver Calculadora de indices  Ayuda HlcnistiorizonR02tlissearcianc
- innovation program under the Marie
@ = -::)- B 5 L—j Ej @ e X |Mapa de reflectancia [green]  ~ | Mostrar el mapa de indice Bloquear regiones & _D Prog
Proyecto Procesar Ver Manade rcferizngs Manade dice i Sklodowska-Curie-RISE Grant
I} Calauladora de indices & X Agreement No. 101007702.
Inicio
m] Banda nm Min Media Mdx DesvEstandar Var
Vista mapa green 550 0.01 0.17 109 0.12 0.01
o
L nir 730 0.01 0.23 0.64 0.08 0.01
rayCloud red 660 0.01 0.28 294 0.26 0.07
[f] red_edge 735 0.02 0.99 513 0.72 0.51
Voldmenes ¥ 2. Regiones
@ Zona2 hd | | Dibujar | | Limpiar ‘ o |USt3 de regiones.‘.‘ ‘ Ayuda
Editor

¥ 3. Mapa de indice

Nombre Férmula

= |(nir -red) / (nir +red)

Banda Min Media
banda1 -0.74 0.23 0.88 0.33 0.11

W 4, Mapas de color y prescripcién

Nimero de dases

MinMax - Fijade
Color Min Max Area [ha] Area [%]
0.53 0.88 0.48 19.99
0.33 0.53 0.48 20.00
0.16 0.33 0.48 20.00
B 0.08 0.16 0.48 20.00
[ ] 0.74 0.08 0.48 20.01
Prooes?muanm [ mvertr Prescripcidn...
LB ¥ 5. Exportar

Registro de salida Valores de indice y tasas cémo poligonos Shapefiles (SHP) con tamafio de Grid [om/t

&

Opciones de

Mapa de indice coloreado {GeoTIFF) y GeoJPG (IPG)

procesamiento
WG584 / UTM zone 30N - (603146.63, 4666619.07) [m]




Visualisation, consultation, analysis, processing and

graphic Information System 51G cartographic output of the images obtained.

Generation of crop vegetative state maps.
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Sentinel 2-Google Earth Engine (GEE) A: Area de interes , B: RGB field , C: NDVI Raster Tile, D: NDVI Vector
Tile. Imagenes A, B, Cy D del 02.02.2021, imagenes E y F cedidas €
facilitadas por Graniot).
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This project is funded by the European

ickness probes

Union's Horizon 2020 research and
innovation program under the Marie
Sklodowska-Curie-RISE Grant
Agreement No. 101007702.

DSS o Decision Support System

heater
sensors %150 6010 18KV Z@0um

Developed by Ghent University

" " Atherton et al., (2012)
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This project is funded by the European
Union's Horizon 2020 research and
innovation program under the Marie
Sklodowska-Curie-RISE Grant
Agreement No. 101007702.

Napaywydg A Napaywyés B
001 (Kwb.NMapay) 002 (Kwé.Napay)

Applications: Rapid decision making for farmers
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Applications: Rapid decision making for farmers: (WP3 O,

This project is funded by the European

v Designed an integrated dashboard that allows agronomists to combine mu
sources of information, such as satellite images, field sensor data, and weat
forecasts.

Union's Horizon 2020 research and
innovation program under the Marie
Sklodowska-Curie-RISE Grant
Agreement No. 101007702.

v" The fusion of these diverse data sources is valuable as it provides a comprehensive
and holistic view of the situation, enabling more accurate analysis and informed
decision-making.
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Applications: Rapid decision making for farmers: (WP3 0.3.2)

This project is funded by the European

Union's Horizon 2020 research and

Additionally, we gather information on fungal infections to gain deeper insights,
identify patterns, and respond proactively to potential issues, ultimately enhancing
the efficiency and effectiveness of operations within the Olive oil spanish
cooperative. To facilitate the incorporation of these manually obtained images and
custom data.

innovation program under the Marie
Sklodowska-Curie-RISE Grant
Agreement No. 101007702.

We developed a Telegram bot that is both user-friendly and ready to use, effectively
bridging the technological gap between data scientists and agronomists.
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OLIVE OIL CONTAINS HUNDREDS OF COMPOUNDS WITH

ANTIOXIDANT ACTIVITY

Content of
oleocanthal
naturally present in
attributed with a
properties, so that thei
extra value to extra virgi

Currently, their determinat
tedious extraction proces
their determination
chromatography, which invol
expenditure of reagents and ti

We have developed a smart
sensor that allows the determin
both biophenols in just 15
using the development of
nanostructured paper.
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Sensing  Olive oil with OC
membrane & OLA 15 min

SOFWARE
CALIBRATION
[OC+OLA] mg Kg"




SOLID PHASE EXTRACTION (SPE) is a technique designec
for rapid, selective sample preparation and purificatio
prior to the chromatographic analysis (e.g. HPLC, GC,
TLC). In SPE, one or more analytes from a liquid sample are
isolated by extracting, partitioning, and/or adsorbing onto a
solid stationary phase.

CONDITIONING LOADING SAMPLE  WASHING ELUTING

$ ¢ 6 6

Solid Phase:
Polymeric
Micropartiicles

Su.s.t.&l:_a,_ble

ANALISIS




OBJECTIVE: DESIGN AND SYNTHESYS OF MICROPARTICLES
FOR THE SELECTIVE EXTRACTION AND PURIFICATION OF
OLEOCANTHAL IN OLIVE OIL

1) Synthesis of polymeric microparticles with specific receptors
for oleocanthal:

PRECIPITATION l
POLYMERIZATION

Polymeric Microparticles with
specific receptors for Oleocanthal

RECOGNITION OF OLEOCANTHAL

Oleocanthal
Molecules

A
Su.st.Rfable




2) Application of the microparticles for Oleocanthal extract
and purification:

oLvrEnG s MICROPARTICLES HPLC L
t , ) ADITION ANALYSI
Awar) I
OLEOCANTHAL PURE

OLEOCANTHAL

OLIVE OIL EXTRAT

SPECIFIC INTERACTIONS BETWEEN
OLEOCANTHAL AND MICROPARTICLES

qut.A*n.able



OLIVE OIL CONTAINS HUNDREDS OF COMPOUNDS WITH

ANTIOXIDANT ACTIVITY

The high consumption of
reagents and the use of ted
analysis times are key probl
(TA) in vinegar and wine and
wine by official methods (ti
hydroxide and the enzymatic m

We have exploited the advantage
responsive paper-membrane (Pape
the dual simultaneous determinatio
vinegar and wine.

This new method was applied to
numerous samples of vinegar and
different sorts.

The results were successfully validated us
reference methods (titration with sodium
and enzymatic method) in an accredited la
demonstrate that optical sensing
enables direct, simple, reversible, re
cost-effective, and environm
simultaneous dual quantification
colorimetric) of TA and VA in
samples without the use of ad
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ERSIDAD DE GRANADA ES
L

INLIFE-ENGINEERING
TIONS IT

NAPHONE SRLIT
krome srl IT

FgTech srl IT

0 Universitas Muhammadiyah
ontianak ID

11 UNIVERSITA DEGLI STUDI DI
PALERMO IT

12 Saeio Global Itd NG

13 Gaia Robotics Idiotiki
Kefalaiouchiki Etaireia EL

University, Lagos Nigeria NG
15 Association de Sauvegarde de
Matmata TN

Afridat UG (Haftungsbeschrankt) DE

14 Fisheries Department, Lagos State

Validar sistemas de IA de Uultima
generaciéon como sistema de apoyo a la
toma de decisiones, sobre una base
econdmica y técnica sdlida, para
procedimientos de gestion de la AP
adecuados a las condiciones climaticas,
geograficas y medioambientales
especificas.
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JOIN OUR TECHNOLOGY SUMMIT

JUNE 03-04 2021 SPAIN

ECGOSYSTEMS 2030

THE MOST TRANSFORMATIONAL EVENT OF THE YEAR
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