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The eternal need of every human being
INn this world is
Plants play a IN Maintaining
the carbon dioxide and oxygen content
INn the air.

This is one of the main reasons that
ubiguitous computing is applied to
agriculture: to waste of water,
resources ana the plant growth
and renewable energies.







The agricultural sector accounts for 70% of
all water consumption posing a great
pressure on ground water resources.

Therefore, evaluating agricultural water
consumption is higly important as it allows
supply chain actors to identify practises
which are associated with unsustainable
water use, which risk depleting current
water resources and impacting future
production.






From the previous graph we

could see that the

of the

global volume of water is used

by the agricultura
So, wastewater is an

sector.

Important

problem that we have to solve

right now. In fact, within 2050
we Wwill see drought increase
and rains decrease by 20%.






With We mean a

techniques applied to the agricultL

t

d

ne digital

's field in

order to guarantee a complete control of the

cultivations, respecting the idea of susteinability.

Smart Agriculture includes various digital
techniques such as: Precision Agriculture(PA),
ICT, IA, GPS guidance, autonomous vehicles and
robots, which are applied to the farming and to
horticulture in way to offer a real time

monitoring.
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FARMING 4.0

During the last few years, agriculture is
undergoing a fourth revolution (Farming
4.0) by integrating Information and
Communications Technologies (ICT) in
traditional farming practices.
Technologies, like Remote Sensing,
Internet of Things (loT), Unmanned Aerial
Vehicles (UAVs), Big Data Analytics (BDA)
and Machine Learning (ML) are
particularly promising and they can give
a in agricultural
practices.



TECHNOLOGIES

There are different technologies that are
used in agriculture but now there are two
more prominent:



GROUND SENSING
TECHNOLOGIES

Collect data on field and process
conditions via fixed or mobile

ground

. There are di

types of sensors (Optical,
Mechanical), but the most used are

ferent




SENSORS

Soil water content sensor

Soil Electrical Conductivity Sensor

Soil Moisture Content Sensor

PH Sensor

Temperature Sensor

Wind Speed Sensor



COOL FARM

WHAT IS IT?

he Cool Farm

ool Water (C

-W

) is a

software, realized in 2018, that

combines tested algorithms with a
database of climate, soil and crop data

on a global scale in order to provide
metrics for greenhouse gas emissions,
water, and biodiversity for non-expert

users such as farmers, easily on their
smart devices.



COOL FARM
MISSION

The Cool Farm Tool Water's mission is to

enable millions of growers more

informed on farm decisions in order to

reduce significantly their environmental

Impact. The results are outstanding. In
fact, in all the cultivation's fields, in
which this tool was implemented,

greenhouse gas emissions are
decreased by nearly 25% in the last
three years.




ORTI GENERALI

A first experiment in Italy involving smart

agriculture was rea
This project uses in t

ized by

ne fields a control unit

that detects weather, humidity, local
temperature and activates a centralized
irrigation system for all gardens.
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REMOTE SENSING
TECHNOLOGIES

Unlike ground sensing technologies,
use

optical satellite sensors, airborne or
drone-mounted, which generate
multispectral images of fields.




UAVs & MEMS

UAVSs MEMS

Microelectromechanical systems
are made up of components
between 1 and 100 micrometers
N size.

Unmanned aerial vehicle is an
aircraft without any human pilot,
crew or passengers on board.


https://en.wikipedia.org/wiki/Aircraft
https://en.wikipedia.org/wiki/Aircraft_pilot

WHO?

In [taly remote sensing technologies
are made available to farmers by
and , Which also

offers basic courses on how to use all
the useful tools.
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TECHNOLOGIES

Cloud Computing

Big Data Analytics

Embedded Systems

Communication Protocols

OTHER TECHNOLOGIES

BENEFITS IN AGRICULTURE

Easy collection and management of data gathered
from cloud computing services like agriculture
fields maps, cloud storage, etc.

Uncover patterns, correlations, market trends,
customer preferences, and other useful information

Productions costs can be reduced to a remarkable
level which will increase profitability and sustainability

Easy collection and management of tons of data
gathered from sensors and cloud computing services,
cloud storage, etc.
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https://docs.google.com/spreadsheets/d/1DUF2isFWsqVSYhbaACYtbgcLi_YjDqpE3GLQIVgkKQg/edit#gid=69851113
https://docs.google.com/spreadsheets/d/1DUF2isFWsqVSYhbaACYtbgcLi_YjDqpE3GLQIVgkKQg/edit#gid=69851113
https://docs.google.com/spreadsheets/d/1DUF2isFWsqVSYhbaACYtbgcLi_YjDqpE3GLQIVgkKQg/edit#gid=69851113
https://docs.google.com/spreadsheets/d/1DUF2isFWsqVSYhbaACYtbgcLi_YjDqpE3GLQIVgkKQg/edit#gid=69851113
https://docs.google.com/spreadsheets/d/1DUF2isFWsqVSYhbaACYtbgcLi_YjDqpE3GLQIVgkKQg/edit#gid=69851113
https://docs.google.com/spreadsheets/d/1DUF2isFWsqVSYhbaACYtbgcLi_YjDqpE3GLQIVgkKQg/edit#gid=69851113
https://docs.google.com/spreadsheets/d/1DUF2isFWsqVSYhbaACYtbgcLi_YjDqpE3GLQIVgkKQg/edit#gid=69851113
https://docs.google.com/spreadsheets/d/1DUF2isFWsqVSYhbaACYtbgcLi_YjDqpE3GLQIVgkKQg/edit#gid=69851113
https://docs.google.com/spreadsheets/d/1DUF2isFWsqVSYhbaACYtbgcLi_YjDqpE3GLQIVgkKQg/edit#gid=69851113
https://docs.google.com/spreadsheets/d/1DUF2isFWsqVSYhbaACYtbgcLi_YjDqpE3GLQIVgkKQg/edit#gid=69851113
https://docs.google.com/spreadsheets/d/1DUF2isFWsqVSYhbaACYtbgcLi_YjDqpE3GLQIVgkKQg/edit#gid=69851113
https://docs.google.com/spreadsheets/d/1DUF2isFWsqVSYhbaACYtbgcLi_YjDqpE3GLQIVgkKQg/edit#gid=69851113

HOME GARDENING
TECHNOLOGIES



INn the field of

technologies, many companies are
engaging in creating smart solutions for
the users.

At the moment, we can find few but

relevant solutions o1

" smart greenhouses

or “‘growth boxes” o

N the market, which

are based on an innovative system for
growing plants indoor:
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LIF

LIF, produced by the Danish company
Normann Copenaghen, represents a
. This means that all
the plants grow out of the ground
allowing to reduce water consumption.
LIF is @ modular object that aims to
make home gardening easy and
Intuitive.
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OVERVIEW

LIF uses blue and red LED lights, specific for the
flowering and photosynthesis of plants.
In addition to the LIF is composed of a
that is inserted into the soil to collect information
on the health of the plant.
The Is desighed to make soil hydration
easy and effortless.
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EVO GREENHOUSE

The Evo GreenHouse is built with
latest generation hydroponic systems,
which significantly reduce cultivation times
and the use of nutrients, optimizing the
harvest.

It is made up of led lamps, to promote the
growth and flowering of plants.
Besides, through the home automation
control unit, the customer can remotely
control and manage all its parts.
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EVO GREENHOUSE

Evo Greenhouse is successful applied
for several types of cultivation,
iIncluding: hemp(employeed for
pharmaceutical and therapeutic uses),
plants, beer, toothpaste, mouthwash
and vegetables.
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PLANTUI 6
SMART GARDEN

.Ssimilar to Alexa, but for plants and
food!

A second smart instance of a
hydroponic greenhouse, is the ltalian

The greenhouse works using a cloud
system that allows to control by
remote, through an app, all the

aspects relative to the growth plants.
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HOW IT WORKS?

informs the user about
the greenhouse’s status through two
colourful rings. The green one notices
the user that all is ok, while the red one
warns the user that there are problems.
Furthermore, the greenhouse can be
activate or disable in every moment,
allowing the shut down of lights that
helps the plants’ growth.

— 3]



FUTURE
DEVELOPMENTS

PLANTUI 6 has been designed with the
alm to combine quality and
functionality of advanced technologies.
The device has been developed with the
ambition to provide to users a free

access to one’s
overthrowing space barriers anad
competence limitations, without
preventing from focusing on issues such
as sustainability and awareness.
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CONCLUSIONS



At the end of our review, we can surely state t

nat the

applications of ubiguitous computing appliec
agriculture and home gardening's fields, are g

to the
goYVilgle

day by day. In fact, companies are creating smart
solutions in order to reach a new slice of the global
market. These ones are trying to win a double
challenge: to increase usability optimizing Earth's
critical conditions and, at the same time, raise their

profits with some appreciate and ubiquitous solutions.
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https://ageconsearch.umn.edu/record/303920?ln=en
https://ageconsearch.umn.edu/record/303920?ln=en
https://www.sciencedirect.com/science/article/pii/S0959652618325423
https://www.sciencedirect.com/science/article/pii/S0959652618325423
http://ajast.net/data/uploads/4026.pdf
http://ajast.net/data/uploads/4026.pdf
https://www.sciencedirect.com/science/article/pii/S095965261832883X
https://www.sciencedirect.com/science/article/abs/pii/S2542660520300238
https://www.sciencedirect.com/science/article/abs/pii/S2542660520300238
https://www.ortigenerali.it/agricoltura-urbana-nel-parco/
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https://www.politesi.polimi.it/handle/10589/146976
https://www.sciencedirect.com/science/article/pii/S0306919221000233?casa_token=UWIcthroi0sAAAAA:EyYHhJXtfilDL1vvxTh2SPSBL3WGjJB2yMZXKFryhcXggf22kl1om0yZuZ-m2029oOsUhit6HQ
https://evolutionbnk.it/evo-greenhouse-serra-automatizzata-2/
https://dl.acm.org/doi/10.1145/2184751.2184835
https://www.sciencedirect.com/science/article/pii/S2542660520300238
https://www.egm96.it/

