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KEY POINTS

Strengthening skills for smart specialisation ,
industrial transition and entrepreneurship in
central Europe

A ldentify key competences for
precision farming advancement

A Realize pilot courses

A Stimulate collaboration
opportunities
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PARTNERS

1. CREA, ltaly
2. Josephinum Research, Austria

&
3. Linz Center of Mechatronics, Austria
4. EIT Digital, Belgium Dhgitasd
5. FEDER UNACOMA, Italy

(o2}

. Fenice Foundation, Italy

~

. Plan4all, Czechia
8. University of Maribor, Slovenia
9. University of Agriculture and Life Sciences, Hungary

10. University of Zagreb, Croatia

11. Regional Development Agency in BielskeD k ¢ | ¢ .
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e lanalisi dell'economia agraria

AGRICOLTURA E AMBIENTE DIFESA E CERTIFICAZIONE

R\

MNERIA E TRASFORMAZIO
AGROAUMENTARI

Main competences

Fieldexperiments Genetics,
Modelling Dataanalysis Digital twins,

Agromechanicand Digital farming

CREAsthe mainresearchcenter in cenin. oot
CCIrcad

e
o

Consgioperl scranagicolrs agriculturein Italy with 12 specialisations

ZOOTECNIA £ ACQUACOLTURA

Co-funded by
the European Union

FORESTE E LEGNO CEREALICOLTURA € COLTURE INDUSTRIALI

V '
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VITICOLTURA ED ENOLOGIA OATICOLTURA E FLOROWIVAISMO OLIVICOLTURA, FRUTTICOLTURAE

AGRUMICOLTURA

Eachcenteris specialisedn specificcrops

Corn wheat, other cerealsetc, forestry,

Viticulture:

Horticulture

zootechnique

olive andfruit trees

AGRI-DIGITAL GROWTH
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Nutrizione e irrigazionedi precisione
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e l'analisi dell'economia agraria
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DSS for irrigation/fertigation/disease management

Sensori iperspettrali non -imaging & computer vision: modelli di risposta alla nutrizione in ortaggi da foglia
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Hyperspectral imaging
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Iperspectral imaging

Modelli su dati imaging/non-imaging per early detection

Hyperspectral pointer

Modellistica per alert fitopatologici
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Modelling disease detection
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Thermal imaging
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Disease risk dynamic
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CREA Colture Industriali

Zcrea

Approccio integrato all dagr. Coshopehiominagioln )
moderna azienda cerealicola pugliese
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Analisi della variabilita spazio -temporale e mappa di
prescrizione per la fertilizzazione azotata

Caso studio

50 ha

Rete di sensori
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HiILCIrcy Co-funded by _
CENTRAL EUROPE the European Union

research

Josephinum Research (JR)

and applying cutting-edge
technologies in agriculture, with wieselburg
particular emphasis on:

JR focuses on developing methods J R

- Digitization

- Precision and Smart farming
- Sensor technology

- Mechatronics and robotics



- LINZ interreg Y coueer
=M e
Linz Center of Mechatronics GmbH

Austrian R&D Service Provider, 110 Employees, since 2001. Transforming scientific knowledge into
groundbreaking and economically successful solutions. Agactrical & Hydraulic Drives, Robotics,
Modeling & Simulation, Industrial loWVhere "Science becomesality".

Sensor Systems Communications and Data Analysis

A Tailoredsensorsystemsfor specifiandustry A Development ofobustand securecommunication
needs e.gin harshenvironments networks for industrialapplications

A Precise andeliable measurementsolutions A PredictiveAnalytics:Utilizingdataanalyticsfor
for variousapplications predictive maintenanceand optimisation

KeyCompetences
A Comprehensive ServiceBromappliedresearchto prototype
developmentandindustrialization

A SustainableSolutions:Focus onmprovingcosteffectiveness
climatefriendliness andsuitabilityfor the circulareconomy.




mHiterrey Co-funded by
CENTRAL EUROPE the European Union

@ Digital EIT DIGITAL

EIT Digital is partnership organisation . With an ecosystem of 350+ digital innovators , most
of our programs and initiatives are made in collaboration with them.

We are bringing together academia, research and innovation . Our aim is to build a
competitive digital Europe, aligned with the UN Sustainable Development Goals

ELLY €138

EIT Digital-led Strategic

Office on the web Frame

3500

EIT Digital Master EIT Digital’s Deep Total funds raised by EIT ‘ ‘
School graduates Tech startup Digital supported E?J””er_smfs and collaboration for
portfolio scaleups projects

( . : . Co-funded by the
@ Dlgltal - European Union



Co-funded by
o the European Union

Fondazione Fenice st R
Experimentation and
training center that
counts every year:

4 Over 1000 adults
4L & trained in digital and
: green economy topics

Over 10,000 children
and young people




! lﬁterreg Co-funded by
_A—I_I_LI_L_,_-I_@ CENTRAL EUROPE the European Union

Pland4all

Nonprofit association engagingin research and experimental development, with a strong emphasison translating these results into
practical applications . Umbrella organisation for more than 60 partners from 22 countries.

A OPEN DATA A COOPERATION A GEO APLICATIONS
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. . . . A0t Co-funded by
Regional Development Agency in Bielsko-B i a G Bl &Esi.
////—\2 2 Agencja Rozwoju RegionalnegoS.A. w Bielsku-Bi a ¢ e ]

...our adventure continues...

initiated and coordinates
4 Energy Clusters

a member of EDIH
SILESIA SMART SYSTEMS

a fusion with Bielsko-Biata
Capital Projects Fund for SME

development of the first FabLab
in Bielsko-Biata

Technology Accelerator BAT
€2,6 mln seed capital; 20 startups

majority owner: the City of Bielsko-Biata
established to suport local SME

Majority
owner: City
of Bielsko-

Biata

Vocational
education
and
training

EU funded
projects
fostering

innovative innovative
services economy

SME Digital Skills
financial trainig

support programs and
aver IT transition

100 ml support

) it



HiILCIrcy Co-funded by _
CENTRAL EUROPE the European Union

University of Maribor

AGRI-DIGITAL GROWTH
Faculty of Agriculture

and Life Sciences

The Faculty of Agriculture and Life Sciences at the University of Maribor is a scientific and educational institution, one of 17
member faculties. It offers 8 BSc, 3 MSc, and 2 PhD pr ogwithm
practice, applying academic knowledge to real -world agriculture

Chair_of Biosystems Engineering
- 8 members (PhDs & Engs iragriculture , mechanical ,
electrical eng. & computer science )
- Department focus:

/Smart Agriculture & Technology : automatization,
precision farming, digital image processing (yield
prediction), agricultural robotics.

/Sustainable Energy & Engineering : renewable
energy, mechanical engineering in agriculture.

Mgri-Environmental Systems : irrigation, plant
protection, constructions and the environment.

Data & Human-Centered Systems: information
systems and ergonomics.

- Contact: jurij.rakun@um.si



Bl Co-funded by
o the European Union

M || E Hungarian University of Agriculture — =ma~: B
HUNGARIAN UNIVERSITY OF and I—Ife SCIenCeS

HungarianUniversity of Agriculture and Life SciencegMATE)has been

operatingasa non-profit private highereducationinstitution.

No. of institutes : 21
No. of students: 13.517 e oy Bodacory —”"mm
No. of international students: 1879 - ~ :

from 102 countries

Institute for Viticulture and Oneology
A Traditionalviticultural experiments
A Precisionviticulture

A Moleculargenetics

A Winetechnology

A Winemicrobiology




PRIl Co-funded by
Faeat the European Union

YW FSB FACULTY OF MECHANINCAL  iicres B
s s ENGINEERING AND NAVAL
ARCHITETURE

The Faculty of Mechanical Engineering and Naval Architecture (FSB) is Cr o a tleadmn isstitution for

education and research in mechanical, naval, and aeronautical engineering
Core competences:

A Mechanical engineering
A Naval architecture

A Aeronautical engineering
A

Energy Engineering: focus on energy
production, sustainable sources, and
energy efficiency

A Strong industry collaboration and applied &
research

A Excellence in STEMeducation with modern
labs and global recognition




Digitalisation in agriculture from research to industry
and farmers

Hilerrey Co-funded by
CENTRAL EUROPE the European Union

AGRI-DIGITAL GROWTH
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Productivity comes from coordinated action across categories of investment.

Factors to raise
internal productivity

Operation

Such as R&D, customer research,
agile coaches, and lean processes

- Growth in revenue per
full-time equivalent position

Productivity

Strategy Compentences

Such as monetary compensation,
nonmonetary rewards, physical
environment, professional
development, and workforce
planning

Such as property,
plant, and equipment;
infrastructure; and
technology and
automation

Source: Ezra Greenberg, Asutosh Padhi, and Sven Smit, “2024 and beyond: Will it be economic stagnation or the advent of productivity-driven abundance?,”

McKinsey, Jan 12, 2024
Interre Co-funded by
CENTRAL EURQ& - the European Union

McKinsey & Company

The missing productivity ingredient: Investment in frontline talent. MccKinsey& Company
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CENTRAL EUROPE
100 N @ 19-1011.00
®
0.80 .
45-201100 —__ " 1ol 25-9021.00 =1-1as0
SCIENTISTS AND
INSPECTORS Q ENGINEERS
SUPERVISORS 060 @ 45-1011.00 11-9013.00
EDUCATORS
FARM MANAGERS
0.40
020
\- 13-1074.00
Routine 0.00 Non-routine
-1.00 -0.80 —0.60 ~0.40 -0.20 0.00 020 0.40 0.60 0.80 1.00
PREC.AGR.TECHNICIAN __
19-4012.00 ’
-0.40
45-2092.00
Ao-20 FARM EQUIPMENT SERVICE
‘ e -0.60 49-3041.00
45-2091.00 x
EQUIPMENT OPERATORS -0.80
FARM WORKERS o o
Susce hbﬂlty rate to robotization
Y — ]
45-2041.00 Manual
0.00 0.33 0.66 1.00

Figure 3. Mapping of the estimated cognitive /manual versus routine/non-routine levels along with
the susceptibility rate to robotization of the reviewed occupations.
Marinoudi et al. 2024



. . - . - - int Co-funded by
Precision Farming Specialist profile e E
Key principles : Next steps Implementation and
validation
A De-contextualisation , based on
EQF and NQF - Engagestakeholders
A Professional area of practice - Validation and piloting

A Competencesdefined by outputs




Hilerrey Co-funded by

Precision Farming Specialist interres [ s
(Manufacturer ):

Skills Indicators
» Developing and automating materials, equipment and tools for the e Reading diagrams and plant layouts
assembly of mechanical and electronic systems e Selection of IOT components
» Knowledge s Knowledge of communication languages (BUS)
» Elements of design and development for the automation of mechanical e Verification of functionality of automated devices and equipment
parts: parts and assemblies, signs, symbols, scales and methods of e Setling the work plan for product automation
representation
» Main digital tools, equipment and working tools and their methods of
use
Abilities Result
Developing project diagrams and layouts, bills of materials and technical Development and automation of machinery, equipment and services for
documentation for automated systems u.{ith |OT, Bus, GFS5, electrq—electronic the agricultural world adequately prepared according to the technical
control and power components for machines and/or plants. Identify project documentation and prescribed procedural standards.

technologies, communication languages, equipment, timing and work
sequences according to the characteristics of the system and the type of
automation work to be performed.




HILCIrcy Co-funded by

Precision farming specialist profile:
ldentify key competences with the players

of the sector

1. Lifelong learning: extending over formal education with everyday engagement;
2. System perspective: understand complexity of diverse agricultural systems;

3. Knowledge integration: combining interdisciplinary knowledge from both scientific

and practical farmer experience to bridge theoretical and empirical gaps;

4. Subject -specific technical knowledge: updated technical expertise is required to

meet the demand for efficiency, safety, and sustainability in agriculture;

5. Building and maintaining networks:  engaging in learning communities and networks
to share knowledge, foster new ideas, and include diverse perspectives. e



Precision Farming Specialist (Farm):

Skills

»  Analysing the regulatory framework of the reference market

» Analysing the supply chain and requirements

»  Analysing the main IT and statistical tools functional to the
management

» business organisation and the implementation of innovative
management models

» (precision farming, DSS - Decision Support System)

»  Setup a service for the transfer of skills

» [Design studies and research

# Setup a company Precision Farming Management System

»  Setup a Precision Farming supply chain plan

» Manage the technical and operational documentation of
equipment

» and machinery and raw materials

» Setup acompany Big Data system and indicators for reading
data

Result

Development and automation of machinery, equipment and services for
the agricultural world adeguately prepared according to the technical
project documentation and prescribed procedural standards.

Co-funded by
the European Union

Hiterrecy
CENTRAL EUROPE

AGRI-DIGITAL GROWTH

Abilities

Apply procedures and techniques to detect contextual information and
legislation

Assess contextual elements influencing the demand for precision
agriculture

Apply techniques for analysing demand and market trends
Elements of chemistry, physics, biology

Elements of botany and sector specificities, etc.

Knowledge of machinery, equipment, professional profiles and
technologies in the sector

Elements of business organisation and agricultural enterprise work
Production process programming technigues

Elements of cost accounting

Basic computer elements

Indicators

Reading diagrams and plant layouts
Selection of IOT companents
Knowledge of communication languages (BUS)
Wenfication of functionality of automated devices and equipment
Setting the work plan for product automation
A4



Interreg Co-funded by

CENTRAL EUROPE the European Union

Call 4 Talent & Pilot courses

Connecting competences, people and organisations

The CE call for talent aims to create a database of young talents for matching digital
competencies with the agricultural sector's needs. Participants will complete tasks
within PF topics, decided collaboratively by SMEs and PPs, ensuring relevance. This
initiative seeks to identify talent, foster innovation, and drive progress in agriculture.

GIOVANI TALENTI CENTRI DI RICERCA

5 challenges 1 for each living lab: .
o Proximal sensing (CreadMate) \
0 Robotics (UMAJR)
o Al (P4A)

ISTITUZIONI




Understand the needs of the SMEs
- -
for creating valuable synergies

[=]

E |
https://forms.gle/LDL4J4NN5EN9ovwk7 Q/C

E Please compile the guestionnaire

=K

Answers will be used for:

- developing pilot courses,

- proposing collaboration opportunities within the
ecosystem




iterreg Co-funded by
CENTRAL EUROPE the European Union
AGRI-DIGITAL GROWTH

5 Living labs: from theory to practice

Collaboration acrossthe ecosystem R&D +
talents + SMEs

Identify a field of knowledge and activate crossborder collaboration to design,
test, validate, promote innovation in the field of precision farming

o



SN Co-funded by
the European Union

5 Living labs: from theory to practice interreg

CENTRAL EUROPE

Collaboration acrossthe ecosystem
R&D + talents + SMEs
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iterregy

LiV i ng Lab Italy CENTRAL EUROPE

Co-funded by
the European Union

Al-Powered Irrigation and Proximity Sensors

Partners: CREA and CET Electronics

Zcrea ~eti™

c

0 E

Consiglio per la ricerca in agricoltura e T B
e lanalisi dell'economia agraria \i ] /(j



Centre for Viticulture and  Enology
Conegliano (TV) - ltaly

‘ : 1 e : l Research Group: Physiological Ecology of Grapevine

Consiglio per la ricerca in agricoltura Main Research topics
e l'analisi delleconomia agraria

A Investigations on the complex relationships
between environmental factors and production
quality in viticulture with particular focus on water
availability

A Studies about the most suitable management

practices of the vineyards under the ongoing climate
change scenario

A Studies about the best practices in viticulture
suitable to balance the environmental sustainability
with the profitability for growers

A Studies about Precision Viticulture , data
processing and IA technologies as a framework for
Decision Support Systems (DSS)

A Analyses of the viticultural national terroirs and
their delimitation in accordance with their potential
to produce wine with peculiar quality and typlcale/C

features



ele-;"unlha

cetri

Instruments Services, devices and software for Industry and  Agriculture

CETOELECTRONICSNCc- Zenson di Piave (TV)- Italy

Air temperature and relative humidity probes

Weather stations

Capacitive leaf wetness sensors

High performance soil and substrates moisture sensors

Services

Developing and automating materials, equipment and tools for the assembly of mechanical and

electronic systems. Providing the main digital instruments and their methods of use. C

And muchmor e é .



FCEl Co-funded by
= the European Union

inerreg

CENTRAL EUROPE

AGRIDIGITAL GROWTH PROJECT

Living Lab and pilote study programs (from theory to practice!)

Expected result : training of a young generation in Precision Farming

Precision farming Specialist

R&D
Centre

SME
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Rate

The Transpiration
represents the amount of

water released from
leaves of plants into the
environment following
the atmospheric demand
for water

Living Lab Ratio

The Stem Water Potential
(Os) measures the water
tension (negative pressure)
plant and
index of

within the
represents an
water stress

O, is measured by the Scholander chamber, and it reflects
the water status of plants. Stomatal conductance to water
vapour is measured by porometers or InfraRed GasAnalysers
(IRGA)and represents a parameter to infer the transpiration
rate of leaves

however

the technigues are time-consuming and labour -intensive
since they need to be performed puntually by personnel,
whereas plants need to be monitored continuously in an
authomatic system. Moreover, the IRGAinstruments need to
be constantly calibrated

then

finding reliable methods capable of detecting constantly the
water stress of plants with authomatic systems is crucial in
viticulture




Living Lab Subject -1

The Infrared Thermal Imagery offers a fast and reliable
opportunity to detect and quantify biotic and abiotic stress in
plants. Canopy temperature is considered as an indicator of
plant water stress and can also be used as a tool for irrigation
scheduling

Crop Water Stress Index (CWSI) and Stomatal
Conductance Index (IG), thermal -derived indices based
on canopy temperature measurement, can be calculated

to assessthe water deficit for several species, including
grapevine




Living Lab Subject -2

Leaf inclination on petiole is as a key
indicator of water stress in plants since
it changes according to the turgor
pressure driven by the inward diffusion
of water into cells. Its variation can
reduce the thermo -radiative load on leaf
affecting its temperature, conductance
and transpiration contributing to water
storage

Nevertheless, leaf angle it is not yet a common
parameter in irrigation management, because of
practical  difficulties in handling leaves and
measurements

@ however

It can be calculated through a multi -view stereo 3D
reconstruction method using multi -view images
taken by a stereo camera. The results can be d
for smart management irrigation




Living Lab Subject -3

@' Combining information obtained from weather stations and measures on plants

!

Data Processing ======) Model Building

l

Problem Recognition and Analysis

!

Virtual Solution Process

g

Implementation of a Decision Support System (DSS)based on Big Data collected , explained by
Data Analytics algorithms and Artificial Intelligence , with Machine Learning (ML) approaches,
in order to obtain simple and clear information for growers to predict the optimal timing and
amount of water to be provided in irrigation management

P
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MATE AND LCM MAIE £ o

. : : HUNGARIAN UNIVERSTY MECHATRONICS
LlVlng Lab N a V|neyard ORISR AL L SCRICES

CanopyMorphology Monitoring

Color andarchitectureprovidevaluable
information aboutthe plant status for:

A Nutrient supply

A Plantprotection

A Evaluation omissingplants
A Plantphysiology

"Traditional remote
sensingswidelyapplied



MATE AND LCM

Living Lab in a Vineyard

ExploringCanopyMorphology

Vineyardcanopybuild up byindividual
leavesthat differ in:

A age
A size
A physiologicabtate

Aim: developa systenthat canobtain data
from multiple sectionsof the canopy

M/ XN o

HUNGARIAN UNIVERSITY OF MECHATRONICS

AGRICULTURE AND LIFE SCIENCES

Vineyard top view — high vigour

young leaves — high vigour

Vineyard side view

old leaves - low vigour

, , : :
--




MATE AND LCM M/ANIE |2,

LlVlng Lab |n a V|neyard AGRICULTURE AND LIFE SCIENCES

Sensing Methods
A Drone system />
A Mobile dataacquisitionsystem ' . igi
on a frame on @ractor S R — by
e " \

("DisDAQ)
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MATE AND LCM MANIE 1S e

HUNGARIAN UNIVERSITY OF MECHATRONICS

L|V| n g Lab Syste m Setu p AGRICULTURE AND LIFE SCIENCES

NDVI reference PRI reference
sensor sensor

Frame
I

| NDVI sensors

RGB camera

PRI sensors

L L

o



PRI Co-funded by
Z the European Union

AGRI-DIGITAL GROWTH

JR Living lab in Austria: from theory to oo
practice

Collaboration acrossthe ecosystem
josephinum R&D + talents + SM ES ,

research

<
Vertuchstend Wiesaiburg &
[ Y —— ot

wieselburg i

optimizing fertilization and improving input
efficiency using multispectral drones, geospatial
data, soil and biomasssampling, and algorithm
development




JOSEPHINUM RESEARCH (JR)

Site-specific management in agriculture

v Improved Resource Use
v Increased Yields
v Reduced Environmental impact

[




JOSEPHINUM RESEARCH (JR)

Technology Integration

Multispectral Drones

Capturing real-time and
detailed data in high
resolution

Geospatial Data & Sensors
Satellite Data
ESA - Sentinel 2



JOSEPHINUM RESEARCH (JR) ,el|Rh

wieselburg

Technology Integration

Sampling:
- Soil

- Biomass
- Harvest







