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Optimizing the irrigation management
with the use of computer vision

What Is 1t about?

The emerging problem of water resource

In a context of climate change and strong pressures on natural resources, a proper water
management In agriculture Is of fundamental importance to ensure sustainability and
competitiveness. The European Directive 2000/60 / EC about the use of water requires the
adaptation to the so-called "Ecological flow" starting from 2022, resulting in a drastic reduction
In the possibility of water withdrawal from rivers. As an example, in conditions of water scarcity,
reducing the water withdrawal and In absence of adequate actions, the Veneto area, whose
economic and soclal development is linked to the surface waters derived from the rivers, would
experience significant impacts from an economic, environmental and social point of view. In the
face of this, it Is mandatory to get new solutions ensuring a more efficient use of water,
especially inagriculture, a sectorthat currently uses about 70% of the world's water availability.

Intelligent irrigation with novel sensors in the field
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IRRIVISION proposes an innovative system for “precision” irrigation using Artificial Intelligence and image analysis techniques. On the

In tree crops, based on the use of multiple sensors, to be tested on basis of the data collected by the sensors and the physiological

vinegrape and kiwi-fruit. A weather station with climatic sensors measurements (water potential and stomatal conductance) carried

lair temperature, air humidity, rain, wind) and soil moisture sensors out In the project, we aim to obtain specific indices of water stress. AUT(_)MATION
s Integrated by a special artificial vision system that looks at the Based on these, a software will determine the actual water needs of !n’Felllgent

leaf apparatus. Such a system is able to carry out innovative  the plants, giving advices about when and how much it is needed to Irrigation
measurements that are related to the water status of the plants, by irrigate and controlling the automation of the irrigation system.

This will allow you to manage irrigation
automatically and intelligently, with the aim of:

» reducing the use and doses of water, with a precise

identification of the water quantity and the
timing of irrigation;;

- iImproving the qualitative and/or quantitative levels of

the crop, optimizing the water doses twith

respect o the actual water requirements of the
3 e plants andtothe market objectives..
Weather Soil moisture

station - _ S The proposed system aims to be a driving tool for

| S v X the farmer in the irrigation management,
o (Gl S MERE e S allowing an optimization of the water

? .. Computer vision resources and a simplification of the farm
system management.

THREE are the innovative measures on the canopy obtained by the computer vision system, giving diversified and complementary informations on the plant water status:
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By to the 3D reconstruction of the canopy made with the stereo [tis known that the downward inclination of leaves orapices may The vision system is integrated with a thermal sensor (Infra Red
vision system, we get measurements of canopy volume and leaf be a precursor signal of water stress condition (for ex. in some camera) measuring the average leaf temperature of the framed
area, which allow to improve the calulation of the water vine varieties). Such aspects can be measured by the vision vegetation portion. It i1s known how the temperature of the
evapotranspiration index, based on the actual vegetative system through a volume reduction or a direct measure of the leaves I1s connected to the different conditions of the water
development of the crop. Such an index gives important average Inclination angle of the leaves. For the first time this status of the plants, as it increases with the growing of the
indications on the water needs of plants. type of measure istaken by an automatic apparatus in the field. water stress.

WINF The proposed technology 1g going to be field-tested on farms
with two different tree crops, representative of the Veneto
RAIN RN / region: grapevine and Kiwi fruit. A total of 8 experimental
\ N plots will be set up with the installation of the sensors and
creating two theses with different irrigation regimes, one of
CANOPY whichin controlled water stress conditions.
MEASUREMENTS: The experience will allow an essential data collection to
1.VOLUME and LEAF AREA  determine the advantages of the proposed system from the
« 2.LEAF INCLINATION agronomic, environmental, economic point of view and the

/ ? ‘ 3.LEAF TEMPERATURE scalabil |tyoftheresultstoothercrOpsandtemtor,es
X The main actions:

TeMPERATURE. & 5 ze., ot PHTT | |
LEAFWETNESS ' gt SV > Installation of the sensors in 8
‘ experimental sites in the province of

Trevisoand Verona, on grapevine and actinidia, with 2 irrigation theses each (2019-2020).

AUTOMATIZED

> Periodical surveys in the field to collect data about the water status of the plants,

f i ‘ necessary for the construction (2020) and validation (2021) of a new model for irrigation;

LA (o D)

RRIGATION - bt ==~ » Data analysis for the definition of water stress indices based on the new inputs given by
the vision system and construction of the new automatic irrigation model (2020);
solL Mg; ~ Automation of the irrigation apparatus and test of the automatic irrigation model (2021):

MOISTURE
at 2 different
depth levels

> Final analysis to estimate the benefits brought by technological innovation (2022).

The IRRIVISION partnership

A@a

l ¥ mmﬁgﬁwmmm
g

VG ot

eIeCTromcs

AP.O.MT.

Societa W CONSORZIO e-l- SR |
Agricola €I\ DI BONIFICA

Ca’Bianca P|AVE www.cet- elec’rronlcs com

VILLA SANDI

Iniziativa finanziata dal Programma di Sviluppo Rurale 2014-2020
Organismo responsabile dell'informazione: CET Electronics (Gruppo Operativo IRRIVISION)
Autorita di gestione: Regione del Veneto — Direzione AdG FEASR Parchi e Foreste



	Pagina 2



