Artificial Intelligence for Agriculture

Vision,
Research,
Technology Transfer
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Global context and Challenges

World population Food demand
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“climate change may significantly reduce yields
in the /Ong run - (Source: FAO Report, 2017)
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Need for a smart(er) agriculture REN

optimize processes

Adapt
and tackle
the challenge

minimize repetitive manual
work

Increment yields

reduce inputs and reduce
waste

Improve product quality
alm at sustainability
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AgriTech - Technology in agriculture

Measure > Analyze > Take action

“do the right thing in the right

place at the right time”
Pierce e Novak, 1999

Need for fine-grained contro
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Digital Agriculture — FBK Application Areas

Internet of Farming Precision Agriculture

‘the application of modern information
technologies to provide, process and analyze
multisource data of high spatial and temporal

resolution for decision making and operations in
the management of crop production” (National
Research Council, 1997)

o | Sustainability
Supply Chain integration

Traceability Reduction of impact on
human work and on

ecosystem




Digital Agriculture — Transforming Data into Tangible Value through Al

Platforms for Data Collection &
Management

loT, Big Data

Increase over
time specific
knowledge on
' al fields

Models for Monitoring and Forecasts
Artificial Intelligence Algorithms

Al

Remote & Local Sensing
Sensors, drones, satellites

— 7 \\



Digital Agriculture in FBK — Convergence of different Research Skills

Remote Sensing

Vision Predictive
Models
loT Blockchain




Digital Agriculture — FBK Main Projects

Challenges Objectives Projects

MS Azure
Award

Enviro
Change

Climae

Agricoltura 4.0
CLIMATE CHANGE

SAPIENCE

RESOURCE USAGE
OPTIMIZATION AND
EMISSIONS REDUCTION

POPULATION GROWTH, NowCasting

GROWING FOOD DEMAND
AND SUSTAINABILITY
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Mappiamo

Identificazione
aree di pascolo

Irrigazione e
qualita del vino




Project Examples




Digital Agriculture — Predictive Models OuTPUT:
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Digital Agriculture — 10T and Production Quality Control
Water Management and Grapes Quality Control
N7

Water stress in proper phenological phases ROV];A%%%LQUNN
helps to improve grape quality. B
Water management balancing quality and

Impact on grape status requires precise
monitoring and control.

« Development of forecasting models for
water stress determination

 Granular and semi-autonomous actuation

« Water and energy savings (pumping)



FBK and Technology Transfer — Collaborative Research

ENSPHIT Collaborative research project on
Sustainable Grape Pest Management

Optimization of pesticide treatments thorugh integrated production and data

analysis (Al) =
- D(- Al: predictive models on grapevine

* Development of BRUNO KESSLER phenology
platforms for fnas
vineyard solutions " cun |
management and - ol
- * Frontier agronomic skills
precision

viticulture i et



FBK and Technology Transfer — Spin-off
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FBK Spinoff:
Al In Agriculture: from Research to Innovation

Innovative Systems for a
Smarter Agriculture

Innovative solutions and services for precision
agriculture by applying the latest results of
research and experimentation in the field of Al and
loT technologies to the agricultural domain.

 In-field smart 10T devices

 ultra-local models and machine learning to predict
local crop condition

« DSS to assist farmers in taking the best decisions



