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bT Skills for the Agri-food Sector

ko3

Become familiar with the Understand the key
different digital tools and concepts around the digital
how these can benefit the agriculture revolution

agri-food sector

&

Know how to utilize the
different digital technologies to
achieve the desired objectives
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LINTRODUCTION

This teaching module is focused on the digital revolution in
agriculture, including key concepts such as digital
agriculture, agriculture 4.0, and smart farming.

¢/ Unit 1 provides an overview of the impact of digital
agriculture and covers the main areas of digital
agriculture, trends, and key concepts such as
Agriculture 4.0 and digital and smart farming.

¢/ Unit 2 delves into innovation and agri-preneurship,
including what it is, its forms and importance, how it is
connected to digital transformation, and steps to
develop an innovation culture.

¢/ Unit 3 covers precision agriculture, including
technologies and techniques, benefits, and examples.

° A6O
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LINTRODUCTION

¢/ Unit 4 explores the internet of things (IoT) in agriculture,
including its technologies and applications in agri-food,
benefits, and examples.

¢/ Unit 5 focuses on big data analysis in agriculture,
including its applications in agri-food, benefits, and
examples.

¢/ Unit 6 provides additional examples of digital
agriculture, including robotic systems, temperature and
moisture sensors, GPS technology, smart farming and
food security, and challenges.

’ A6O
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Unit 1: Digital Agriculture Revolution

Overview and impact

data in farming and agriculture.
This includes precision
farming techniques,

use of drones and

sensors to collect data,

and use of artificial

intelligence to analyze and make
decisions about crop growth and
management




Unit 1: Digital Agriculture Revolution

Overview and impact Precision farming

techniques
more precisely use of fertilizers
and pesticides reducing waste
and improving crop yields
Improve the
efficiency, yield,
and sustainability
of agriculture

Drones and sensors
collect data on crop
health and growth

Artificial intelligence
analyze the data and make
predictions about weather,
pests, and other factors that
can impact crop growth

Increase the productivity
and efficiency of the
agricultural sector
Digital agriculture
better understand their
land and resources

° %60
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Unit 1: Digital Agriculture Revolution

'What is digital agriculture?

=l
4 The digital agriculture revolution refers to the
use of digital technologies, including

precision agriculture, loT, big data analytics,

\
"The best wa Y to predict

and artificial intelligence, to improve the

efficiency, productivity, and sustainability of the future of agriculty
re

agricultural practices. The digital agriculture IS to create jt.

revolution seeks to transform traditional farming

methods by leveraging technology to optimize
crop yields, reduce costs, and improve the

efficiency of resource use.

° %60



Unit 1: Digital Agriculture Revolution

What are the main areas of digital agriculture?

It uses sensor technology and
precision mapping to collect data
on crop growth, weather, and soil
conditions. This data is then
analyzed to make more informed
decisions about planting,
fertilizing, and harvesting crops,
which can lead to more efficient
and sustainable farming practices

Acquiring

_ Precision
ek Agriculture

Cycle

decisions

Accessing
data
(insights)

Pinpoint accurate farming.

10%60



Unit 1: Digital Agriculture Revolution

‘What are the main areas of digital agriculture?

PRECISION
AGRICULTURE

https://www.voutube.com/watch?v=WhAfZhFxHTs

11%60



Unit 1: Digital Agriculture Revolution

What are the main areas of digital agriculture?

>

Soil Monitoring Macl:::es for
routine

Operations

i IOT DEVICES

It is used to collect real-time
data on crop growth, soil
conditions, and weather

patterns. This data can be used
| to improve crop yields, reduce
) .EL y 4 costs, and increase efficiency

loT




Unit 1: Digital Agriculture Revolution

What are the main areas of digital agriculture?

It allows farmers to analyze
large amounts of data from

== \Various sources, such as
m

“— weather forecasts, soil and

. crop sensors, and social
" media, to make more
informed decisions about
planting, fertilizing, and
harvesting crops

Precision Agriculture system

‘ Weather data
Remote Sensmg\

Yleld Data \
IoT-based Field

Sonl analysis data

. Scout Data ﬁ

| ‘;\, ’ ﬂ =
2 1A I
Bre A —
s~ —

Pest and

Yield Quality
prediction W predictions

detecuon

Data

Data
Processing
Making
Spatial
statistics

Analytics &

Decision Implementation

(Actuation VRA )
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Unit 1: Digital Agriculture Revolution

‘What are the main areas of digital agriculture?

Crop Yield prediction Agriculture Robots
& Price forecasts 1
Identify the output yield of (1):

crops and forecast prices for

and faster pace
DAy
- - - -

CNCANLD

',@: Using Autonomous robots
for harvesting huge volumes
the next few weeks

of crop at a higher volume

will help
the farmer to obtain

maximum profit

Intelligent spraying

LY
Al sensors can detect weed

Crop and soil monitoring
' ':®:° Artificial {@} Using ML/AI, we can
affected areas and can : ) monitor the crop health
precisely spray herbicides in Intelligence in
the right region reducing the

: for diagnosing pests/soil
Agriculture defects, nutrient

usage of herbicides

Predictive Insights

deficiencies in soil, etc

Insights on “Right time to sow|

Disease Diagnosis
the seeds” for maximum

Prior information and
productivity. Insights on the

classification of Plant diseases
impacts created by the

) Al and ML
Al and ML can be used to analyze data from various sources,
such as weather, soil and crop sensors, to help farmers make
informed decisions about planting, fertilizing and harvesting

help farmers control the disease
weather conditions

through proper strategy




Unit 1: Digital Agriculture Revolution

Trends
™ %
= =
- u n u \ e
= Digital Twins -
¢ | The use of digital twins, virtual replicas &

\.

of physical assets, to simulate and
optimize the performance of different
farming scenarios in order to improve

Autonomous vehicles and

robots

The use of autonomous vehicles and
robots to perform tasks such as
planting, harvesting, and monitoring

crop yields and reduce costs ) 9 Crops
™
=
- N
pu Blockchain technology
P The use of blockchain technology to
enhance transparency, security, and
traceability in supply chain
management, and to improve quality
and safety of produce )

15%60



Unit 1: Digital Agriculture Revolution

Trends

DIGITAL TWINS

A digital twin is a virtual

representation of a real-world object

or system. It's like a computerized _.
version of something that & 7 & = 27EK
exists in the real world, doviile 7
and it can be used to

simulate or predict how

that real-world object or system will
behave. Imagine you have a toy car,
and you want to test out different
ways to design it before you build
the real thing.
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Unit 1: Digital Agriculture Revolution

Trends

AUTONOMOUS
VEHICLES AND ROBOTS

Autonomous vehicles in agriculture
are vehicles such as tractors,
harvesters, and sprayers that can
operate without a human
operator. They use
sensors and GPS
technology to navigate and
perform tasks like planting,
harvesting, and spraying crops.
Robots in agriculture are similar, but
they are smaller machines that can
perform specific tasks such as
picking fruits and vegetables.
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Unit 1: Digital Agriculture Revolution @

Trends

N - N
5G and edge computing - Digital extension services
Use of 5G networks and edge ¢ ) The use of digital platforms to provide
computing to enable faster, more farmers with access to information,
reliable communication between smart training and digital extension services,
devices and to enable real-time data such as wetathedr forelgatsyr]lg, crotp
- i ol management, and market information
| Pprocessing and decision-making ) 9 g
5

Sy
- Virtual and augmented h
" reality

The use of virtual and augmented
reality to provide farmers with
immersive training and visualization of
different farming scenarios, to help
\improve crop yields and reduce costsj

18%60



Unit 1: Digital Agriculture Revolution

Trends

DIGITAL EXTENSION \
SERVICES )

Digital extension services are ways
that farmers and other people in the
agriculture industry can access
information and resources 4
online, rather than having *c

to go to a physical location. * Q
This could include things like *
online tutorials, videos, and forums
where people can ask questions and
get advice from experts.

li

\q

01‘
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Unit 1: Digital Agriculture Revolution

G

Agriculture 4.0

Agriculture 4.0 is a term used to
describe the fourth industrial revolution
in agriculture, characterized by the
integration of digital technologies
such as loT, big data analytics,
artificial intelligence, and robotics

into traditional farming practices.

CC BY-SA-NC

20%60
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Unit 1: Digital Agriculture Revolution

Agriculture 4.0

IMPROVE THE
EFFICIENCY OF
RESOURCE USE

OPTIMIZE CROP YIELDS

MAKE FARMING MORE
SUSTAINABLE AND
ENVIRONMENTALLY
FRIENDLY

21%60



Unit 1: Digital Agriculture Revolution

Digital and smart farming

“In this topic you will understand what digital and smart farming is”

2

Digital and smart farming are closely related concepts that
refer to the use of technology and data in agriculture to

improve efficiency, yield, and sustainability

S,

Digital farming refers to the use of technology and data in
agriculture, while smart farming refers to the use of
technology to create a more sustainable and efficient food

production system.

22%60




Unit 1: Digital Agriculture Revolution

Digital and smart farming

DIGITAL

FARMING

-

...use of technology in agriculture,
such as precision farming
techniques, drones, and sensors to
collect data, and the use of artificial
intelligence to analyze the data...

SMART

FARMING

-

...use of technology in agriculture to
improve efficiency, yield, and
sustainability. Smart farming

involves the integration of digital
technologies such as IloT, big data,
and Al to create a more sustainable
and efficient food production
system...

23%60



Unit 1: Digital Agriculture Revolution

Digital and smart farming

DIGITAL

FARMING

-

Precision agriculture - improve the
use of fertilizers and pesticides, reducing
waste and improving crop yields

Drones and sensors - collect data on
crop health and growth

Artificial intelligence - analyze the
data and make predictions about
weather, pests, and other factors that can
impact crop growth

SMART

FARMING

-

Sensors and other digital tools -
monitor and analyze crop growth,
weather patterns, soil conditions, and
other factors to optimize crop yields and
reduce waste

Automated systems - control
irrigation, fertilization, and other critical
farming activities

24%60
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Unit 1: Digital Agriculture Revolution

Group work

* Divide into groups of 10

* Read the examples and identify if they are

Examples referring to digital farming or smart farming

» Choose 3 examples and brainstorm
Brainstorm on how the agri-food sector could
benefit from this technology

Share « Share your thoughts and

discuss
25
%60




Unit 1: Digital Agriculture Revolution @

‘ Group work

1. A farmer uses a precision farming technique, such as precision
planting, where seed planting is done with high accuracy using
GPS-controlled equipment

2. A farmer uses an loT-enabled sensor system to monitor soil
moisture levels in real-time

3. A farmer uses a drone to collect aerial images of the farm

4. A farmer uses Al algorithms to predict weather patterns and make
decisions about planting, harvesting, and crop management

5. A farmer uses a GPS-enabled tractor to map the farm and create a
digital record of the farm's layout and topography

6. A farmer uses machine learning algorithms to optimize crop yields
and improve the efficiency of farming operations

))

26%60




Module 2: IT Skills for the Agri-food Sector

Unit 1: Digital Agriculture Revolution
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Unit 2: Innovation and Agri-preneurship

What is agri-preneurship?

Digital agri-preneurship is the application of
digital technologies and business models
to the agriculture industry. It includes The first step is to establish

, . , that iney i :
using technology such as precision farming, >omething is possible: then

probability wij occur
-Elon Musk

data analytics, and e-commerce to improve

efficiency, increase yields, and connect

farmers with markets

r— L

30%60



Unit 2: Innovation and Agri-preneurship

‘ Importance

~”

ECONOMIC
DEVELOPMENT

...by creating jobs and
increasing productivity...

IMPROVED LIVELIHOODS
FOR FARMERS

...by increasing their incomes and
reducing their costs, which can
lead to better living standards and
more stable communities...

FOOD SECURITY

...by increasing yields, reducing
waste, and connecting small farmers
with markets. ..

v

INNOVATION IN
AGRICULTURE

...more efficient and productive
ways of farming which can be
beneficial for the whole agricultural
ecosystem...

O

ENVIRONMENTAL
SUSTAINABILITY

...by reducing the use of water,
chemicals and other resources, and
by promoting sustainable
agriculture practices...

I,':"\

RURAL
DEVELOPMENT

...by providing opportunities for
entrepreneurs in rural areas
and by encouraging investment
in rural communities...

31%60



Unit 2: Innovation and Agri-preneurship

The adoption of dig\iz‘a/

AGRI-PRENEU

z‘echno/og/es and innovatiye
DIGITAL
RSHIP

TRANSFORMATION business models by agri-preneurs

IS driving the digital transformation

of the agriculture Sector and

Crealing new Opportunities for
growth and de velopment

32%60



Unit 2: Innovation and Agri-preneurship
Ways to foster innovation in the agri-food sector

Enroll in an
incubator/accelerator
program

Encourage sustainable practices

Create an enabling environment
Embrace digital technologies

Encourage collaboration
Support start-ups and entrepreneurs

Invest in research and
development 33/
160
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Unit 2: Innovation and Agri-preneurship

Internet of Food and Farming 2020

The project began in 2016
and ran until 2020. and was
co-funded by the European

Union’s Horizon 2020

\3 research and innovation
program.

The Internet of Food and Farm 2020 (loF2020) is an EU-funded research project that
aims to develop and demonstrate a new generation of loT-based solutions for the
agri-food sector. The project aims to create an interconnected food and farming
ecosystem that will improve efficiency, reduce costs, and increase sustainability
throughout the entire food value chain.

34%60



Unit 2: Innovation and Agri-preneurship

Internet of Food and Farming 2020

O

The project focuses on four main areas of research:

loT-enabled
precision farming

J

(using sensors,
drones, and other
technologies to gather
data on crop growth
and soil conditions)

(using RFID tags and other
technologies to track the
movement of food products
from farm to consumer)

loT-enabled food
safety and
traceability

loT-enabled
livestock
management

(using data from loT sensors to
optimize the use of resources and
improve the sustainability of cities
and communities)

J

(using sensors and

cameras to monitor the
health and well-being

of livestock)

loT-enabled
smart cities and
communities

35%60
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Unit 2: Innovation and Agri-preneurship

Match

* Read the examples and the

Examples descriptions

* Match each example with the description that
best describes it

Review  Review the answers

. * Discuss the answers and
Discuss any differences with the

classroom
36
% 60




Unit 2: Innovation and Agri-preneurship

'Match

(¢

Precision farming

E-commerce
platforms for
connecting farmers
with consumers

Livestock monitoring
systems

Crop and weather
forecasting

Smart irrigation
systems

Livestock
Traceability

using sensors, cameras, and other technologies to monitor the
health and well-being of livestock, which can help farmers detect
and respond to diseases more quickly

using real-time data on weather, soil moisture, and crop growth to
optimize irrigation systems, which can help farmers save water and
reduce costs

using data analytics and machine learning to predict crop yields
and weather patterns, which can help farmers make more informed
decisions about planting and harvesting

using RFID tags, GPS, and other technologies to track the
movement of livestock and ensure compliance with food safety and
animal welfare regulations

using technology such as drones, sensors, and GPS to gather data
on crop growth and soil conditions, which can help farmers make
more informed decisions about planting, irrigation, and fertilization

online marketplaces that allow small farmers to sell their produce
directly to consumers, bypassing intermediaries and reducing costs
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Unit 2: Innovation and Agri-preneurship
Quiz

1. What is the definition of agri-preneurship?
A. The application of digital technologies and business models to the agriculture industry
B. The use of technology such as precision farming, data analytics, and e-commerce to
improve efficiency and increase yields
C. The disruption of traditional agriculture practices by agri-preneurs
D. All of the above

2. What is precision farming?

A. Aform of agri-preneurship that uses technology
such as drones, sensors, and GPS to gather data
on crop growth and soil conditions

o0 B. An online marketplace that allows small farmers
D to sell their produce directly to consumers
C. A system for monitoring the health and well-being
of livestock
D. Atechnique for predicting crop yields and weather
patterns

38%60



O

Unit 2: Innovation and Agri-preneurship

Quiz

3. What is an example of agri-preneurship that connects farmers with consumers?

Precision farming

E-commerce platforms for connecting farmers with consumers
Livestock monitoring systems

Smart irrigation systems

Onwx

4. What are some benefits of agri-preneurship?

A. Economic development, food security, rural development

B. Environmental sustainability, improved livelihoods for
farmers, innovation in agriculture

C. Reduced costs for farmers, new opportunities for
businesses and entrepreneurs in the agricultural sector

D. All of the above

5. What are some forms of agri-preneurship?
B A. precision farming, e-commerce platforms for connecting farmers with consumers, livestock

monitoring systems, crop and weather forecasting, smart irrigation systems, livestock

‘ traceability
i B. use of technology such as precision farming, data analytics, and e-commerce to improve

efficiency, increase yields, and connect farmers with markets 39
C. disruption of traditional agriculture practices by agri-preneurs %60
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Unit 2: Innovation and Agri-preneurship

‘ Quiz

How is agri-preneurship connected to digital transformation?

40%60



Module 2: IT Skills for the Agri-food Sector

Unit 2: Innovation and Agri-preneurship
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Unit 3: Precision Agriculture @

What is precision agriculture?

Precision agriculture is the use of
technology to gather, process and
analyze data from various sources to
optimize crop production, reduce costs

and increase sustainability.

<d’ manage individual ﬁeldﬁ
according to their specific
needs, in order to
improve crop yields,
reduce input costs and
minimize environmental
impact

_ _ @)‘
44% 60
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Unit 3: Precision Agriculture

What is precision agriculture?

PRECISION
AGRICULTURE

SOLUTIONS

https://www.voutube.com/watch?v=581Kx8wzTMc
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Unit 3: Precision Agriculture

Technologies and techniques

PRECISION FARMING EQUIPMENT

such as tractors, combines and other farm machinery that are
equipped with sensors, GPS, and other technologies to gather
data on crop growth, soil conditions and weather patterns




Unit 3: Precision Agriculture

Technologies and techniques

REMOTE SENSING

uses drones, satellites and other technologies to gather data on crop
growth, soil conditions and weather patterns. This data can be used
to create detailed maps of fields, identify problem areas and make

more informed decisions about planting, irrigation and fertilization

lm 1 ST AN *_-;s:;.vs_:vp;;z\, & B R
e Yl mm%m i, Ny, g

R P Te s B i AN TR AT R R WA W RN A TN AT
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Unit 3: Precision Agriculture @

Technologies and techniques

DATA ANALYTICS AND MACHINE
LEARNING

to process and analyze the data gathered by sensors and
remote sensing. This can be used to predict crop yields, identify
problem areas and make more informed decisions about
planting, irrigation and fertilization

( 90 DIGITAL INNOVATIONS =

B
g

11 BILLION RECORDS

25,000
TELEMATICS= +
DEVICES | 8,500 *
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Unit 3: Precision Agriculture

‘ Benefits

INCREASED YIELDS

by using data from sensors and remote sensing to identify problem areas and make
more informed decisions about planting, irrigation and fertilization, farmers can
increase crop yields and improve their bottom line




Unit 3: Precision Agriculture

Benefits

REDUCED COSTS
by using precision farming equipment and remote sensing to gather data on crop
growth and soil conditions, farmers can reduce input costs, such as fertilizer and

water, by applying them only where they are needed.

O

o] N

) '\"ll -
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Unit 3: Precision Agriculture

Benefits

INCREASED SUSTAINABILITY
by using precision agriculture to optimize crop production and reduce input costs,

farmers can reduce their environmental impact and promote sustainable
agriculture.

Improved food ‘\’\\ Improvedt 1
roduction « ), environmenta
p J \\ health

Minimization of off
site environmental
impacts

High production
benefits and
low cost production

Agriculture

Optimized
resource usage
and conservation

Reduced
environmental risk




Unit 3: Precision Agriculture @

Benefits

BETTER MANAGEMENT OF RESOURCES
by using data analytics and machine learning to process and analyze data from
sensors and remote sensing, farmers can optimize their use of resources, such

as water and fertilizer.




Unit 3: Precision Agriculture @

Examples and case studies

VARIABLE RATE TECHNOLOGY
(VRT)

uses GPS-enabled equipment to apply fertilizer, seed, and other
inputs at different rates depending on the specific needs of each
area of the field

53%60



Unit 3: Precision Agriculture

‘ Examples and case studies

PRECISION PLANTING

uses GPS-controlled equipment to plant seeds at the exact location
and depth, reducing seed waste and improving crop yields




Unit 3: Precision Agriculture

‘ Examples and case studies

VARIABLE RATE IRRIGATION

uses sensors and other digital tools to monitor soil moisture
levels and adjust irrigation schedules accordingly. This allows
farmers to optimize water usage and reduce waste




Unit 3: Precision Agriculture

Examples and case studies

PRECISION SPRAYING

uses GPS-enabled equipment to target pesticides,
herbicides, and other inputs to specific areas of the field,
reducing waste and improving crop yields

CC BY-SA-NC
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Unit 3: Precision Agriculture @

Examples and case studies

REMOTE SENSING

uses satellites, drones, and other remote sensing technologies
to collect data on crop health, growth, and soil conditions

Potato virus ) 4B A : ; Early blight

57%60
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Unit 3: Precision Agriculture

Examples and case studies

SMART SENSORS

uses sensors to monitor soil and climatic conditions, crop
growth, and other factors that can impact crop yields
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Unit 3: Precision Agriculture
Quiz

1. What is the goal of precision agriculture?

To manage individual fields according to their specific needs
To improve crop yields and reduce input costs

To minimize environmental impact

All of the above

Onwx

2. What are some key technologies used in

precision agriculture?
Q . Precision farming equipment and remote sensing
@ Data analytics and machine learning
Tractors and combines equipped with sensors
All of the above

Oowp

3. What are some benefits of precision agriculture?

Increased yields, reduced costs, increased sustainability

Better management of resources, reduced environmental impact
Improved bottom line, optimized use of resources

All of the above

Onwx
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Unit 3: Precision Agriculture
Quiz

4. What is variable rate technology (VRT)?

A. Atechnique that uses GPS-enabled equipment to apply inputs at different rates depending
on the specific needs of each area of the field

B. Atechnique that uses GPS-controlled equipment to plant seeds at the exact location and
depth

C. Atechnique that uses sensors and other digital tools to monitor soil moisture levels and
adjust irrigation schedules

5. What is precision planting?
<::> A. Atechnique that uses GPS-enabled equipment to
0 @ apply inputs at different rates depending on the
D specific needs of each area of the field
B. Atechnique that uses GPS-controlled equipment
to plant seeds at the exact location and depth
C. Atechnique that uses sensors and other digital

tools to monitor soil moisture levels and adjust
irrigation schedules
60
%60




Unit 3: Precision Agriculture
Quiz

6. What is variable rate irrigation?

A. Atechnique that uses GPS-enabled equipment to apply inputs at different rates depending
on the specific needs of each area of the field

B. Atechnique that uses GPS-controlled equipment to plant seeds at the exact location and
depth

C. Atechnique that uses sensors and other digital tools to monitor soil moisture levels and
adjust irrigation schedules

7. What is smart sensors?
A. Atechnique that uses GPS-controlled equipment
to plant seeds at the exact location and depth
o© B. Atechnique that uses sensors to monitor soil and
D climatic conditions, crop growth, and other factors
that can impact crop yields
C. Atechnique that uses data analytics and machine

learning to process and analyze data from
sensors and remote sensing

61%60



Unit 3: Precision Agriculture
Quiz

8. What is precision spraying?

A. Atechnique that uses GPS-controlled equipment to plant seeds at the exact location and
depth

B. Atechnique that uses sensors and other digital tools to monitor soil moisture levels and
adjust irrigation schedules

C. Atechnique that uses GPS-enabled equipment to target pesticides, herbicides, and other
inputs to specific areas of the field

9. How does precision agriculture use technology to
optimize crop production?
A. By using precision farming equipment and remote
sensing to gather data on crop growth and soil conditions
B. By using data analytics and machine learning to process
and analyze the data gathered by sensors and remote
sensing
C. By using techniques such as variable rate technology,
precision planting, and variable rate irrigation to target
iInputs where they are needed most
D. All of the above.
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Unit 4: IoT in Agriculture
'What is loT technology?
! s

“' The Internet of Things (loT) refers to the network
&’ l L¢ of physical objects - devices, vehicles, buildings,
and other items embedded with sensors,

software, and connectivity which enables these
objects to collect and exchange data.

. \
In simple terms, it js the

Anytime
Any Context

"y

Anyone

2
The “‘
INTERNET
OfTHINGS Any Service

Any Business

c :
Onnection of everyday devices lo

the /'nz‘ernez‘, a//owing them to

COmmunicate with each other angd

With a centra/ System.

Any Path
Any Network
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Unit 4: IoT in Agriculture

What is loT technology?

SENSORS AND ACTUATORS
CONNECTIVITY .
loT devices have sensors and
loT devices are connected to the actuators that allow them to collect
internet, which allows them to data from their environment and
communicate with other devices perform actions based on that data.
and systems, as well as with users. — For example, a smart thermostat has
This is made possible by a variety ' ‘ a sensor that measures the
of connectivity technologies, such temperature in a room and an
as Wi-Fi, Bluetooth, and cellular actuator that adjusts the heating or
networks. cooling based on that data.
BIG DATA AND ANALYTICS
CLOUD COMPUTING _
. . ‘ ‘ loT devices generate large amounts of data,
(oI GEMEES i)y @ GRlLE Gl e which can be analyzed to extract valuable
sigrelanuiprogessilutionjeigmeunision insights. Big data and analytics technologies
data they generate. ~———

are used to process, store, and analyze this
data, which can be used to improve
decision-making and optimize performance.
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Cloud computing also allows for remote
access to the data and the devices, which
enables users to control and monitor them
from anywhere.
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Unit 4: IoT in Agriculture

What is loT technology?

https://www.voutube.com/watch?v=pOLAIVUs9S8
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Unit 4: IoT in Agriculture (58)

Technologies and application in agri-food

INFORMATION MANAGEMENT / PRECISION FARMING TOOLS \

Using sensors, drones, and other
S
\Y./

l

technologies to gather data on crop growth
and soil conditions, which can help farmers
make more informed decisions about

Tractor / combine GPS Online adattoir reports Automated feeding or plant"‘]g, |rr|gat|0n, and fert|||zat|on .
guidance/autosteer e.g Killing out data milking system /
& '
A— 0000000
GPS based variable rate EID tags and reading EID reading equipment
sprayer/ spreader equipment for cattle for sheep
@ g FARMING
Online animal health Other GPS data gathering Combine GPS
programmes equipment yield mapping

—
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Unit 4: IoT in Agriculture (58)

Technologies and application in agri-food

-

Using sensors and cameras to monitor the health
and well-being of livestock, which can help farmers
detect and respond to diseases more quickly.

\ LIVESTOCK
MONITORING

-
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Unit 4: IoT in Agriculture

Technologies and application in agri-food

SMART
IRRIGATION
SYSTEMS

Using real-time data on weather, soil moisture, and
crop growth to optimize irrigation systems, which
can help farmers save water and reduce costs.

~
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Unit 4: IoT in Agriculture
Technologies and application in agri-food

c Using RFID tags and other technologies to track the
movement of food products from farm to consumer,
which can help to improve food safety and reduce

waste.

SUPPLY CHAIN

TRACEABILITY

-
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Unit 4: IoT in Agriculture

‘Technologies and application in agri-food

loT Smart Greenhouse /Using loT sensors to monitor h

temperature, humidity, light, and
other environmental factors inside
greenhouses, which can help
farmers optimize conditions for crop
growth and reduce energy costs.

Edge computer

NP Wide-range
bl / wireless system

Air
conditioning

SMART
GREENHOUSES

Soil cement

Irrigation device
Irrigation tube




Unit 4: IoT in Agriculture (58)

Benefits

by using data from sensors and remote sensing trace the origin of food products, track
to identify problem areas their movement through the supply
chain
° o
° o
° o

¢ R i ad L4

INCREASED IMPROVED BETTER IMPROVED FOOD INCREASED
EFFICIENCY YIELDS MANAGEMENT OF SAFETY SUSTAINABILITY
° RESOURCES °
° ¢ °
° : °
.- . _ . by using loT to optimize crop
by providing real-time data b dat Ivt d : ,
conditions, and weather analyze data from sensors and costs
patterns remote sensing
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Unit 4: IoT in Agriculture (58)

‘ Examples and case studies

SMART IRRIGATION SYSTEMS

used to monitor soil moisture levels in real-time and adjust
irrigation schedules accordingly

Watering system G !

. 3

Microcontroller ]\\\)%
TP

|/J]

L | e

Sensors

o0
o0

%o

75%60



Unit 4: IoT in Agriculture

‘ Examples and case studies

LIVESTOCK MONITORING

used to monitor the health and behavior of livestock in real-time,
identify health issues and improve animal welfare

| RFID Antenna RFID Handhe ld‘

Al‘

i % ‘ Remote contol enter for

grazing route monlton ng

Animals with ear tags
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Unit 4: IoT in Agriculture (58)

‘ Examples and case studies

LIVESTOCK TRACKING

used to track the movement of livestock, monitor their health,
optimize the use of pasture and improve their welfare
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Unit 4: IoT in Agriculture (58)

Examples and case studies

CROP MONITORING

used to monitor crop growth and health in real-time for crop
management and irrigation




Unit 4: IoT in Agriculture (58)

‘ Examples and case studies

WEATHER MONITORING

used to collect data on weather conditions in real-time, predict
weather patterns and make decisions about planting, harvesting,
and crop management.

SENSORS

.))) @

T

USER DEVICES (WEBSITE / APP)

SMART DATA LOGGER

PLC /7 SCADA
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Unit 4: IoT in Agriculture (58)

‘ Examples and case studies

EQUIPMENT MONITORING

used to monitor the performance and maintenance of farm
equipment in real-time
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Unit 4: IoT in Agriculture

Case Study

* Divide into groups of 10

* Develop a case study of loT
Case StUdy application in Agriculture

* Brainstorm around the sector and

Brainstorm develop a c