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Abstract— Agriculture is one of the most important aspects
of our life. From many years lot of people depends on
agriculture either directly or indirectly by the means of
agricultural outcomes. For leading life and to live in society,
we need agriculture. In our country, more than half of the
people depends on agriculture. But everything in agriculture
is a manual way of doing. This is one of the biggest
disadvantages in agriculture. To overcome this disadvantage
smart agriculture technique is one of the ways of doing
modernization. With the atomization of manual things doing
in agriculture. Smart agriculture technology is a means of
using 10T technology. It will reduce a lot of manual things
in agriculture and helps farmers for more efficiency and
easy way of agriculture. In past days the farmer cultivates
the crops without exactly knowing the quality of soil,
temperature range, humidity, and other factors. He directly
cultivates the crops. They even didn’t have confidence over
it. But when they use smart agriculture, they can analyze the
exact quality of soil, which crops can yield well in particular
soil, these basic factors if they know already by using a
smart agriculture technology it will help in growing quality
crops with best results. Smart agriculture works like sensing
the temperature, water level, and also interruption to the
crops from animals and birds. So IOT development can help
in productivity as well as the efficiency of traditional
development.
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. INTRODUCTION

As the world goes on changing, technology is also growing
day by day. Nowadays the traditional way of doing
agriculture is also to go on changing to smart agriculture.
Smart agriculture is one of the best ways to do agriculture
with more productivity and quality yields. Smart agriculture
uses 10T technology which helps traditional agriculture into
smart agriculture. As in traditional agriculture, the farmer
going to do the agriculture-related things in a manual
manner and also sometimes the farmer doesn’t know the
exact situation of the land like whether it is suitable for the
crops, and its temperature and humidity and other basic
things are not exactly known by the farmer. They blindly
took a decision and cultivate on the land. But at last, it will
be resulted in poor crops or not up to the mark. So, for all
this can be beaten by using a smart agriculture technique.
There is a device which sense the temperature of the land
and tells which crops is suitable for this land and water level
monitoring devices are available which automatize the flow
of water when it is necessary or not and also the device
which checks the quality of the soil and gave the best
suggestion for the best crops for the land. There is also some
device with connected sensors and actuators and monitor
each and everything about the land will be automatized. The
parameters related to agriculture use 10T technology to
analyze the best quality crops and comparing with the best
past result stored in the databases. By this, it will help the

farmer when will cultivate, what should be the temperature
and what should be the pressure, humidity, water level, and
other basic factors can be determined.

Il. EXISTING SYSTEM

In the traditional way of agriculture, the agriculturist did not
know the exact condition of the land used for agriculture.
This is one of the big disadvantages. And also, everything
going to done manually. Also, there is no suitable way for
measuring the environmental condition of the place which is
used for cultivation i.e. weather condition, temperature
condition, humidity, pressure and other basic factors which
is very important in agriculture.so the productivity, in the
end, is low. Also, in the existing system, there is no suitable
measurement taken for the animal and birds which are going
to damage the crops yields. This is also one of the biggest
disadvantages. Also, the former doesn’t know exactly which
crop is suitable for a particular land. he blindly cultivates the
land and it may or may not give the appropriate result.

I1l. LITERATURE SURVEY

Siddhant Kamath et al [1] proposed the sensor technology
which leads to agriculture farms more intelligent i.e. smart
agriculture. This can be achieved by creating the model for
sensing humidity, temperature, the moisture of soil, rain
frequency, and light intensity. By the interface build, it will
instruct the former which is the best seed for the farm. The
architecture of the system is made up of more sensors like
humidity, moisture, temperature sensors, and the Wi-Fi
module. When a notification is received as ON the sensors
sense all the physical parameters and converted it to analog
values. After converting, it will send the data to the loT
gateway which further send to the 10T platform(cloud) using
the Wi-Fi module. By using the data collected and the data
already stored in the database are compared and analyzed
using decision trees and gives the best result.

Nikesh Gondchawar et al [2] presented the smart
agriculture concept by connecting three nodes which include
devices and sensors with the interconnecting central server
via wireless communication modules.it uses internet
connectivity for sending and receiving data between
devices. Here the system has two modes manual and
automatic. In auto mode, the system will take its own
decision whereas in manual mode it can be operated by the
user commands from mobile or PC. The architecture of the
system defines node 1 is a mobile remote which consists of
GPS which includes various sensors like camera, obstacle
sensors, and other sensors which overall performs a task like
keeping vigilance, birds, and animals scaring. And node 2 is
a motion detector that includes a light sensor, humidity
sensors, temperature sensors, and node 3 including features
like smart controlling of water pump based on real-time. All
these nodes connected via central wireless communication
modules which lead agriculture into smart agriculture.
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Krishna et al [3] proposed smart agriculture
consists of two sections one is transmitter section and the
other one is the monitoring section. The transmitter section
consists of raspberry pi and other sensors like PH sensors,
humidity sensors, thermo hydro sensors, soil sensors, CO2
sensors, and other different sensors. And in monitoring
sections, it consists of ZigBee receiver, android phone, and
laptop with application language. By these various sensors it
is suitable to analyses the crop yield by monitoring different
environmental factors and parameters.it will also reduce the
labor cost and lead accurate results in real-time in the field.

Patil et al [4] proposed the system which collects
all the data from various sensors like temperature, humidity,
moisture and will do the analysis. After the analysis, if it
gets a better result it will save it for further use.it uses
sensors like temperature sensors, humidity sensors, moisture
sensors, and pressure sensors. Here microcontrollers are
used which is Arduinos mini pro board with 10 pins to
connect various sensors. The power consumptions are very
low i.e. even on mobile battery the proposed system can run
in case of power failure.

Nuvvula et al [5] proposed various models for
design along with the implementation of controlled
environment agriculture (CEA). This system provides
automated control and monitoring program. Here in this the
system will collecting, logging, and analyzing the data from
different sensors and transferred it to formers for use. It uses
a desktop-based application for monitoring and controlling.
And also, it reduces human intervention .it will also
relatively easily be operated by the end users and also it can
be implemented in small and large farming.

Devanand et al [6] proposed that the moisture level
continuously monitors by the sensors and if it goes down
below threshold value it will turn ON DC water pump. Like
this, it will consist of other sensors like temperature sensors,
PIR sensors, and work accordingly. The Wi-Fi module gives
real-time data using the internet. It also having LCDs which
will show the performance result.it also gives information
about the water level in the water tank. The advantages
include low power, low coast, and less time.

Kamble et al [7] presented the paper focuses on the
improvement of agriculture in terms of temperature,
moisture, and dampness through sensors using node MCU
board. If there is any problem in terms of temperature or any
other factor it sends an SMS to the user. The information in
terms of moisture, humidity, and water supply are deployed
into the application. It uses mainly two sensors i.e.
temperature sensor and moisture sensor with minimum
hardware components. This methodology can be
implemented for the farm field to improve the harvest in
agriculture.

Suma et al [8] proposed that sensors are used in the
farming field to carry many activities such as moisture,
temperature, and humidity. They all are connected to the
microcontroller. The data received using sensors should not
exceed then the threshold value, if it exceeds the buzzer will
on and the message is sent to the user with a detailed
description. This module is based on GSM technology. The
water sensor is used to show the water level in the tank and
supplied all over the field. The processor takes input from
all the sensors.

Mat et al [9] presented that paper uses loT and
microcontrollers as the centralized system for agriculture. It
uses sensors for taking input parameters such as
temperature, humidity, and moisture and processes it and
gives the desired output. The power supply is used to supply
electricity to both 10T and microcontrollers. The data of all
these devices are stored in a memory unit.

Venkatesan et al [10] proposed that the paper uses
wireless sensors and 10T for checking parameters such as
temperature, moisture, and humidity. It can be implemented
in all farms which reduce the labor cost and provides quality
crops. The data is stored in the cloud where it cannot be
erased. By using this methodology farmers can meet
people’s demands and get a decent income. By
implementing these farmers can get more yields than the
manual method.

Anher et al [11] designed based on loT and sensors
to make the agriculture smarter and easy. It collects data
from different modules and processes it and gives the
desired output. It takes place remotely through mobile and
data is stored in the cloud. This takes care of the soil,
fertilization, and irrigation data in agriculture. The user can
get data of all the modules using the mobile application.
Based on temperature, humidity, and moisture the
operations are decided on the field. These parameters are
connected to digital form. Raspberry pi is used as a
centralized system.

Ayaz Muhammad et al [12] proposed by focusing
more on smarter, better, and more efficient crop growing
will lead agriculture more demand. Also, the development
of a new method for irrigation will lead to produced proper
yields and productivity of cultivation can be increased. Also,
by these increasing technology young people can adapt
agriculture as a means for an independent job. The use of
loT will make agriculture smarter and efficient for future
expectations.

IV. PROPOSED SYSTEM

In smart agriculture, we need to improve the efficiency of
the crops and technique by utilizing the innovation properly
and make agriculture smarter by the nature of the harvest.
10T (Internet of things) makes the farmers work easy and
accurate by engaging the farmers in the field and take up
different challenges in the agriculture field. loT takes of
information on parameters like atmosphere, temperature,
humidity, level of water, interference of an animal and
cultivation, and many more details related to agriculture.
The utilization of 10T by farmers in the agriculture field
makes their work easier than manual work. And some
remote sensor framework is used in the agriculture to check
the conditions of the farm and some of the controllers are
used to control the modules used in the agriculture.

A. Use of wireless
agriculture:

It is also called precision farming. In this type of technique,
agriculture is concentrated on both the extent of the product
and some measures of water used in agriculture. This
innovation can apply to a certain extent in terms of square
feet. This method has a certain framework embedded with

sensor networks in precision
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certain modules and user interfaces. This agriculture has
certain novels including programming for each land and
each module. Based on the type of soil some specific plants
are grown. Based on the soil and plant water is provided and
pesticides are used. The information regarding all the
parameters such as water level, a pesticide can be done on
hourly premises for the gathering of information it requires
wireless sensors and power utilization and some
transmission. Some lands do not require more
models/sensors because they have good climatic conditions
and good soil conditions and temperature and some
conditions are satisfactory.

B. WSN system architecture:

The sensor system in agriculture gives some difficulties in
terms of controlling its exchange, size and some of the
security conventions used by the sensor must be ineffective
and quick. This procedure used to gain trust and security
issues is checked for the outline of the data correspondence.
To reduce such risks some of the testing and cryptographic
methods are used with sensors and frameworks to give
desired output and efficiency for example key transport and
hub validation. The WSN means “center point” of hundreds
or thousands where every center is embedded with a single
sensor such sensor has some of the segments such as radio
earpiece by an interior, a microcontroller, and an electronic
device for communicating with sensors. If sensors fail to do
so then the battery is used for the gathering of information.
The working of the sensor depends on certain factors such
as sensor centers, size, and cost impediment. The sensor
should be quick, speed, responsive, and should exchange
information at the sensor boundary. The WSN topology can
vary from a star topology to a multichip work system.

V. APPLICATIONS

A. Precision Farming:

It is also called as precision agriculture; this technique is
used to make farming controlled and accurate in terms of
live stocking and growing of crops. In this type of farming,
farmers make use of different components like sensors,
robots, good hardware, and a good control system and some
of the updated technology and many more. The advantage of
using this technique is access to speed internet, reliable,
flexible, low cost, and many more by the developer of
technologies to make a precision farming trend and popular
in today's world. This precision agriculture is one of the
most famous techniques of 10T in agriculture and with
having many more advantages around the globe. They also
include some of the ultra-modern techniques to make
precision irrigation more stable and popular. Some of the
services of precision are VRI optimization, soil moisture,
virtual PRO, and many more. The variable rate irrigation
makes the crop to grow nicely and improve yields and also
increase water efficiency. The soil moisture technology
provides certain complete support and recommendations to
increase water efficiency. The virtual PRO uses certain
technologies for water utilization into one unit and cloud-
based and provides certain benefits with the simple
interface.

B. Agricultural Drones:

In terms of smart agriculture, technology can vary from time
to time and agricultural drones are the best example of it.
Drones are not only used for different activities. They also
used in agriculture practices. In agriculture, both ground and
flying drones are used for different purposes. This drone is
used for many practices such as irrigation, planting, soil
checking, and crop monitoring and taking care of plant
health from other bacteria. Mainly they used drones because
easy to use, saves time, saves a lot of manpower, and to
increase the crop yield. These drones are based on real-time
systems and collects information and process it with drone
technology will make an agricultural new trend. Drones
have many benefits including that it has certain advantages
such as plant counting and prediction of yield, plant height
measurement, some of the security concerns, field water,
nitrogen content in plant and carbon-dioxide content and
drainage mapping, and many more. Drones lands to the
same location where it has started.

C. Livestock Monitoring:

In many large farms, they have cattle used for agriculture in
such a situation they can use the wireless 10T method to
collect parameters such as the location of cattle, the health
of cattle, and many more. By using this they can separate
cattle to prevent them from certain diseases and they prevent
other cattle from getting spread and sometimes sick. It
reduces the labor cost, maintenance cost, and many risks
with the help of this IOT method. This technique is widely
used in North America for cow monitoring problems. Most
of them are based on IoT. It uses a sensor for taking
information from the devices. This information is sent to the
owner. Sometimes when cattle giving birth the sensor buzz
alarm. So that farmers will be alert.

D. Smart Greenhouses:

Greenhouse farming is a technique that focuses on growing
of crops such as vegetables, fruits, etc. We use greenhouse
farming to control environmental factors through a manual
method or a proportional control technique. The manual
method results in loss of production, loss of energy, and loss
of labor costs, and this method are not so effective. To
overcome this issue, they use 10T it controls the climate and
certain environmental factors according to the plants used.
Different sensors are used to collect different parameters
such as humidity and climate etc. The smart greenhouse
uses cloud services to store and access the information
through 10T. the cloud server also controls several actions
and it also reduces cost and provides the best solutions for
farmers without manual intervention. The sensors give
information on light, humidity, temperature, and so on.
These sensors also control the actuator to open a window
when required and on/off of light and turn on the fan, and
control of a heater, etc. These are controlled using a Wi-Fi
signal.

E. Robotics:

The industrial revolution took place in 1800. Automation is
one of the best-advanced technique that takes care of the
complex task and increases production. Due to demand less
manpower is used across the world. Robots are used in
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agriculture they are known as robots. Farmers started using
it. Making of crops decreased by 213 crores every year in
the USA. New techniques in sensors and Al made robots
more valuable. Still, some automation techniques are not
ready to use and they are in trial and R&D mode.

F. Remote Sensing:

In remote sensors, the sensors are placed for gathering the
result like weather, temperature, pressure, humidity, and
other basic factors related to agriculture. This sensor
collected the data and transmitted it to the analytical tool for
analysis. The former will be going to take action against the
efficiency of crops by a report generated by the analytical
tool.

G. Crop Monitoring:

In the agricultural field the sensors can be put for
monitoring the crops. Monitoring the crops is very important
because of birds and animals which is going to damage the
crops. In this situation, the sensors going to detect the birds
and animals and either notified to the farmer or alarming
which is dependent on the device used. This will help in
growing crops with the best result outcomes without
damaging crops.

H. Weather conditions:

Weather condition is also very important factors in
agriculture. Whether condition using temperature, pressure,
humidity, and nature of environmental factors. This can be
detected by particular devices and took a decision based on
that report generated and also even automatic suggestions
given when it is connected to the internet.

I. Soil quality:

The quality of the soil is very important in agriculture.
Every soil is not suitable for every crop. The best result of
the crops is depending upon the quality and soil nature. In
some soil water content is more and in some soil sand
content is more. So, it depends upon the soil quality. And
also, the nutrition factors in the soil changes from land to
land. By using an 10T devices it gives us the soil quality and
best crops that are suitable for the particular soil.

VI. CONCLUSION

There are several ways beneath the loT area unit out there
for creating agriculture during a sensible method. By
victimization these sensible agriculture ways, they can
improve the standard yet as the amount of the crops. Merely
the productivity will be inflated by victimization these
sensible agriculture techniques. As | said, there are many
ways in 10T to form the agriculture system sensible however
in this our planned system is consume less value by suggests
that of its creating value, power utilization i.e. it will be
through with 10 times but this sensible product that area unit
out there within the market. Also, it used fewer times to
administer the correct result. by the planned system that
helps in analysing and helps to predict the categories of
crops appropriate for the agriculture field. l.e. agriculture
not solely depends on rains and crop choice and its quality
however conjointly the crops that we tend to area unit
victimization particularly agriculture fields. Yes, each

agriculture field isn't appropriate for each crop it depends on
the quality of soil specification specifically agriculture land
therefore the planned system shows the simplest crops that
we can grow during a particular land will be shown. And
also, this will be simply utilized by any former i.e. no
additional information is required for this, a typical folks
will be used and take benefits of this by victimization it in
agriculture land. Also, we can add deep learning technology
in the future and build it machine-controlled.
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