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7. DEVELOPMENT OF INTERNET OF
THINGS (10T) FOR SMART AGRICULTURE

7. UMA MAHESWARI & DR. D. MANIMOZHI

Abstract

The Internet of Things is the current hot topic. The “Internet
of things” (IoT) is a term used to describe a network of physical objects
that are connected and have the ability to sense, act, and compute.
The idea of a smart object is made a reality with the assistance of
sensors. actuators, and embedded microcontrollers. These “smart™
objects get data from the environment of development, process it,
and then start the appropriate activities. Thus, the Internet of Things
will deliver previously inconceivable benefits and assist people in
living a wise and opulent life. The Internet of Things (IoT) has become
a hot topic in scientific research due to its potential uses. The
significance and practical use of these technologies are hot topics of
debate and investigation, but in the fields of agriculture and forestry,
they are far Jess so. In this paper, IoT applications in agriculture and
forestry have been examined and discussed. It has also accurately

roduced ToT technology, agriculture ToT, a list of potential
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surpass that of China by 2022 [2]. Thesc countries are also heayy
dependent on Agriculture to sustain the availability of livelihog :
their Growing population. Th
Developing nations and rural arcas ci

¢ world with more

¢ major challenges in agricul
n be stated as follows:

I Quality of crops and land available for farming and Agriculture!

[ Lack of availability of utilitics like eleetricity, maching
1 {

[rrigation,

| The low cconomic condition of farmers.

| The disparity between product prices from farmers
Customers.

C o Climatic change has unpredicted adverse effiect :
process and outeomes, i

| ack of technology inagriculture either due to lack of A
high cost of commissioning and operati ol Access,
knowledge. on or Due to

Review of Literature
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Smart Agriculture System using loT Technolo,
agriculture has started past 12000 yemb.nk‘ »
of civilization, Farming and later being g
l:.'u'ming practices. India being an agrarian
farming arc dependent on rains, soil, d‘m
challenges .Our farmers upgraded to ll.l "

actuators and modern electronic ad
agricultural ficlds. ‘s



3. Muhammad Ayaz & etal, (2019)‘ In their smd):. explaiqq
10T Applications Smart Agriculture, Despnlc] the :lictrc?:u:m: peop,
may have regarding the agricultural proces's,ne r;: mznc ::] ts dayg.
agriculture industry is data-centered, precise, an -s Ir an ey,
The rapid emergence of the ]nlcnilct-of-Thm.gs (IoT) baseq
technologies redesigned almost every lvndlfstry which moved th
industry from statistical to quanutétwe apl.aroachcs_ Sug
revolutionary changes arc shaking the existing agriculture Methog,

and creating new opportunities along a range of challenges the

traditional farming practices.

Smart-agriculture

—

Although smart agriculture IoT, as well as industrial IoT i
general, aren’t as popular as consumer connected devices; yet th
market is still very dynamic. The adoption of lIoT solutions fg
agriculture is constantly growing. Namely, COVID-19 has had 3
positive impact on IoT in the agriculture market share. A disruptiop
in the supply chain, and the shortage of qualified workers, hag
propelled its CAGR to 9, 9%. In fact, as per recent reports, the sman
framing market share is set to reach $6.2 billion by 2021.At the same
time, the global smart agriculture market size is expected to triplebj
2025, reaching $15.3 billion (compared to being slightly over $5 billion
back in 2016).

Smart Agriculture using ToT

Another very important domain in the internet of things is the
 agricultural domain. IoT is responsible for modernizing the agriculml_jfilv
~ field by using proficient methods and instruments to manage crops,

%
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Waste generatioy
Smart agricypype

oiland animals. This in turn has led to decrease in the
$

nda phcnomcnal increase in productivity. This e
:l o

using loT-

JoT use €ases in agriculture (with examples)

There are many types of IoT sensors fora
[oT applications in agriculture in general: .

1. Monitoring of climate conditions |
Probably the most popular smart :' :
weather stations, combining various smart ;_
across the field, they collect various data f; o
send it to the cloud. The provided measure;
the climate conditions, choose the appropri
required measures to improve their
farming).Some examples of such agric
METEO, Smart Elements, And Pycno. )

2. Greenhouse automation

Typically, farmers use man

greenhouse automation systems us
Farm app and Grow link are also
such capabilities among others.
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oV
. Cro management | . i
3, Crop . [oT product in agriculture and anqy,
em .
Ol; e farming are crop management devices. JuSt]”' '
tofp |d be placed in the field to collect d%

they shou
from temperature and precipitation to

| crop health. Thus, you can monitor y%

growth and any anomalies 10 effectively prevent any diseaseg &
crop g

infestations that can harm your yield. Arable and Semios can serve

d representations of how this use case can be applied in real h&

elemen

weather stations.
ic to crop farming;

specifi
water potential and overal

200

4. Cattle monitoring and management *
Just like crop monitoring, there arc [oT agriculture Sens@

that can be attached t© the animals on a farm to monitor their hmg

and log performance.
le, such sensors can identify sick animals so
farmers can separate them from the herd and avoid contammatwg

Using drones for real-time cattle tracking also helps farmers redu{,

staffing expenses. This works similarly to IoT devices for pet care,

y Aliflex and Cowlar use smart agriculture
e

v

For examp

For example, SCRb

sensors (collar tags) to deliver temperature, health, activity, m@
nutrition insights on each individual cow as well as conectigé

information about the herd.
é

5. Precision farming !
Also known as precision agriculture, precision farming is .g”

.J

about cfficiency and making accurate data-driven decisions. It’s
one of the most widespread and effective applications of IOTJ

oy

agriculture.
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For example, CropX builds 10T soil sensors that meusure s0il

(emperature, and electric conductivity cnabling farmers 1o

cach crop’s unique needs individually. Combined with

data, this technology helps create precise soil maps for

Mothive offers similar services, helping farmers reduce
ve yields, and increase farm sustainability.

o's'lurc,
ppro%h
gcosp.llldl
cach field.
waste, impro
6./ \,__ncultural drones
perhaps onc of the most promising agri tech advancements is

the us¢ of agricultural drones in smart farming. Also known as [, b
(unmanncd acrial vehicles), drones are better equipped than ai ;
and satellites © collect agricultural data. Apart from sury
capabilitics, drones can also perform a vast number o
prcvmusly required human labor: planting crops, f .
infections, agriculture spraying, crop monitoring, etc. 5
builds drones for planting trees in deforested a
of such drones is 6 times more effective than human
Fly agriculture drone eBee SQ uses multispeetral i

estimate the health of crops and comes at an affordab

example,

7. Predictive analytics for smart farming
Precision agriculture and predictive'da”i‘aA
hand. While IoT and smart sensor technology u;p
relevant real-time data, the use of data ana
sensc of it and come up with important predi
time, the risks of diseases and infestations, y
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vulnerability to unfavorable weather conditions, such as flogg w
drought. u‘)

8. End-to-end farm management systems

A more complex approach to [oT products in agricu]ture ,
be represented by the so-called farm productivity managem,.
systems. They usually include a number of agriculture 10T dey; .
and sensors, installed on the premises as well as a powerful d“hboa;‘

with analytical capabilities and in-built accounting/reporting featur“

ToT based smart farming cycle

Data is the center of any IoT based technology. In order
ensure optimization, smart farms must forma continuous and constay,
cycle that collects and analyzes data to perform the next set of actiong

The following is an example of a smart farming cycle:
[ Observation: sensors are used to sense the surroundings W

collect information about the soil, temperature, humidity ang

SO on.

[ Diagnostics: the information collected from sensors are sen
to IoT based cloud platforms for data analytics. .

I Decisions: based on the analysis done the farmers maké

relevant decisions to generate better outputs.
i

| Actions: when the tasks are operated the cycle repeats itself

from the beginning.

J

[ Some of the applications of IoT in the agricultural domain mg

as follows:

; 13
gensors (0 monitor and track the status of crops ang ;

prones for monitoring the livestock such as heng

Automated water pumping systems to water the crops
according 0 convenient times

Machines for performing route operations and ensuring proper
functioning of systems

Keeping you updated with latest technology

TechVidvan on Telegram
B
5

Benefits of 10T in Agriculture

We arc increasingly reliant on technology in
st everything we do. And when it comes to

almo:
is only going 10 grow in the years ahead.

Bcncﬁls-of—smart—farming

control over the production. Being able to see .
crop growth or livestock health, you will be ab

of losing your yield.

10T Smart Solutions in Agriculture
Precision Agriculture

Precision agriculture is a farming man,
uses digital technologies to enable farmer
about where, when, and how much to |

pesticides
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Crop Monitoring

Crop monitoring involves the use of sensors,
satellites to monitor crop health and identify locations
attention, Crop monitoring systems also include all data such R
health, humidity, rainfall, temperature, and more. Sensors help fa,
determine the best time to SOW Crops and harvest them, and ¢ . A

detect problems carly.
Livestock Monitoring

Livestock monitoring uses sensors and RFID tags to trag 4' y
location and health of livestock. This information aids
determining the condition of their livestock.

Irrigation Management

Irrigation management uses sensors to detect when and b »
- much water is needed by individual plants. This saves water and ajg,

~ reduces weeds and runoff.

Smart Pest Control

ge and can be used with smart irrigation management for targete
spraying only where it is needed.

Fertilizer Management

‘ When fertilizer gets too low, sensors notify farmers so the;
can use a crop-yield map to determine which areas need more fertilize

pey cansis® wrack how much fertilizer ias becn wsed by cach phor ox
: houat the SCason.

. throt

farm

weather Forecasting

I employ m:.wmmnm-uu
opriate 10 p]amorhanesl m the course of the season Weather
is apPr with smart sensors can collect data ﬂuﬂm e

on toa fafm

_;[J[lan‘
m:’ﬂrmJ»U

cOnclusion

The applications and infrastructure reg

in aamuln.re People always required cating -

he development of the agriculture sector is alw

[OT in aorn.ulmrc has a big P‘Mﬁiﬂ&
{o increase agncultural production in 2 co

farming through 10T technologies helps the |
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