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ABSTRACT

Most Agriculture is one of the most essential factors in human’s life. Nowadays, as the
population increases so as the demand grows. There is an adequate need for the
government to support farmers, but the bitter truth is farmers are not able to be profited
out of this. The ultimate solution for developing this system is to integrate smart
technology and agriculture together. In our project we will be trying to integrate smart
system into agriculture with the use of IOT devices and Machine learning algorithm. In
the end we will use web app for predicting the price of the yielded crops so as to be
transparent with the profit cut off the middleman and make farmers live their life in peace.
The major use of introducing this project is to increase the food production and reduce
the resource getting used like water etc. In this we invent a new technology called 10T
and Al. With these technologies the farmers can predict the price of the crop so that
without the intermediate the farmers can earn their profit by their own using our
application. In India this is a very big problem now with our application all these problems
can be solved.
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CHAPTER 1

INTRODUCTION

1.1 OVERVIEW OF IOT

By implementing the latest sensing and IOT technologies in agriculture practices, every
aspect of traditional farming method can be fundamentally changed. Currently, seamless
integration of wireless sensors and the 10T in smart agriculture can raise agriculture to
levels which were previously unimaginable. By following the practices of smart agriculture,
IOT can help to improve the solutions of many traditional farming issues, like drought
response, yield optimization, land suitability, irrigation, and pest control. It lists a hierarchy
of major applications, services and wireless sensors being used for smart agriculture
applications. While, major instances in which the advanced technologies are helping at
various stages to enhance overall efficiency are discussed below

The IoT has made remarkable progress in many industries, including farming sectors like
poultry, fishing, etc. but when we talk about agriculture, the communication facilities like
base stations or Wi-Fi are very limited, which prevents the growth of the 10T in this sector.
Such communication infrastructure and related facilities are even worst in developing
counties and rural areas, which is one of the major hurdles when introducing the 10T in the
agriculture industry. The data acquired through the wireless sensors cannot be transmitted
in the absence of reliable communication infrastructure.

Smart farming based on 10T technologies enables growers and farmers to reduce waste
and enhance productivity ranging from the quantity of fertilizer utilized to the number of
journeys the farm vehicles have made, and enabling efficient utilization of resources such
as water, electricity, etc. IOT smart farming solutions is a system that is built for monitoring
the crop field with the help of sensors (light, humidity, temperature, soil moisture, crop
health, etc.) and automating the irrigation system. The farmers can monitor the field
conditions from anywhere. They can also select between manual and automated options
for taking necessary actions based on this data. For example, if the soil moisture level
decreases, the farmer can deploy sensors to start the irrigation. Smart farming is highly

efficient when compared with the conventional approach.



Data collected by smart agriculture sensors, in this approach of farm management, a key
component are sensors, control systems, etc. This data can be used to track the state of
the business in general as well as to know the performance of the crops, equipment
efficiency. The ability to foresee the output of production allows to plan for better product
distribution.

1.2 MACHINE LEARNING AND ARTIFICIAL INTELLIGENCE

The Machine learning and analytics are used to mine data for trends. In farming, machine
learning is used, for example, to predict which genes are best suited for crop production.
This has been giving growers all over the world the best seed varieties, those which are
highly suitable to respective locations and climate conditions. Machine-learning algorithms,
on the other hand, have indicated which products are of high demand and which products
are currently unavailable in the market. Thus, for the farmer, this has given valuable clues
for future farming. Recent advances in machine learning and analytics will make it possible
for farmers to accurately classify their products and weed out fewer desirable crops before

they arrive to customers.

Improvement of Al in these days are helpful for developing tools and robots that can easily
perform multiple tasks in farming fields. This type of robot is trained to control weeds and
harvest crops at a faster pace with higher volumes compared to humans. These types of
robots are trained to check the quality of crops and detect weed with picking and packing
of crops at the same time. These robots are also capable to fight with challenges faced by

agricultural force labor.

1.3 INNOVATION AND AGRICULTURE

Innovative technology has changed the face of agriculture throughout the world. From
social networks to cutting-edge tech like self-driving vehicles, farming is going digital.
Thereby, giving stakeholders a lot of innovative solutions for effective farming. More focus
has been placed by governmental and international bodies to achieve sustainability in
agriculture. Creating more sustainable farming practices requires adopting new

technologies for crop management, pest control, quality control, and integrated disease



management. The new technologies allow current and future generations of farmers to
grow without compromising the needs of the earth.
1.4 SCOPE OF THE PROJECT

The proposed system is a web-based application, which maintains a centralized repository
of all scheme related information. This makes it easy to search for the desired information.
The main scope of the project is to provide technological solutions to agriculture. The
objective is to improve the agricultural yield by introducing IOT (technology) with fewer
resources and labor efforts. To provide the necessary support system to agriculture by
providing IOT and Al that can handle different activities relating to agriculture and to
promote and help an amateur to do agriculture
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Fig: 1.1 10T and Al function for Smart agriculture and high growth for better
yielding

ADVANTAGES OF Al AND IOT:

= Enhanced Customer Relationship. With the correct implementation, the benefit from
the combination of Al and IoT is not confined only to the employees but also helps
to enhance the experience of customers

= Cost Effective.

= Increased Operational Efficiency.



= Highly Secured and Safe.
= High growth.

=  Focus on New Products and Services



CHAPTER 2

LANGUAGE OVERVIEW

2.1 INTRODUCTION TO PYTHON FOR ML

Python has a simple syntax similar to the English language. Python has syntax that
allows developers to write programs with fewer lines than some other programming
languages. Python runs on an interpreter system, meaning that code can be executed as
soon as it is written. This means that prototyping can be very quick. In this project we

preferred python as it is simple and efficient to obtain the desired output.
Application of Python:

Python widely used in every corner of world and of human life. python is not only used in
software but is also widely used in designing hardware controlling software components.
There are more than 930 million PY downloads each year and 3 billion mobile apk files run

python.
Following are some other usages of Python:

Scientific and Numeric Applications.
Education programs and training courses
Mobile Operating System like Android
Artificial Intelligence and Machine Learning
Robotics and games etc.

vV V. V V VYV V

Language Development.

Features of Python:

The prime reason behind creation of Python was to bring portability and security feature
into a computer language. Beside these two major features, there were many other
features that played an important role in molding out the final form of this outstanding

language. Those features are: -

1) Simple



Python is easy to learn and its syntax is quite simple, clean and easy to understand. The
confusing and ambiguous concepts of C++ are either left out in Python or they have been

re-implemented in a cleaner way.

2) Object Oriented
In Python everything is Object which has some data and behavior. Python can be easily

extended as it is based on Object Model.

3) Robust

Python makes an effort to eliminate error prone codes by emphasizing mainly on compile
time error checking and runtime checking. But the main areas which Python improved were
Memory Management and mishandled Exceptions by introducing automatic Garbage

Collector and Exception Handling.

4) Platform Independent

Unlike other programming languages such as C, C++ etc. which are compiled into platform
specific machines. Python is guaranteed to be write-once, run-anywhere language. On
compilation python program is compiled into byte code. This byte code is platform
independent and can be run on any machine, plus this byte code format also provide

security. Any machine with python Runtime Environment can run python Programs.

H ® m @ ® @ 5T B O -



Fig: 2.1 Python code to run the application

5) Secure

When it comes to security, Python is always the first choice. With Python secure features
it enables us to develop virus free, temper free system. Python program always runs in
Python runtime environment with almost null interaction with system OS, hence it is more

secure.
6) Multi-Threading

Python multithreading feature makes it possible to write program that can do many tasks
simultaneously. Benefit of multithreading is that it utilizes same memory and other
resources to execute multiple threads at the same time, like While typing, grammatical

errors are checked along.

7) Architectural Neutral
Compiler generates byte codes, which have nothing to do with a particular computer

architecture, hence a Python program is easy to interpret on any machine.

8) Portable
Python Byte code can be carried to any platform. No implementation dependent features.

Everything related to storage is predefined, example: size of primitive data types.

10) High Performance
Python is an interpreted language, so it will never be as fast as a compiled language like

C or C++. But Python enables high performance with the use of just-in-time compiler.

2.1.1 Collection framework
Collection framework was not part of original Python release. Collections was added to PY
1.2. Prior to Python 2, Python provided adhoc classes such as Dictionary, Vector, Stack

and Properties to store and manipulate groups of objects. Collection framework provides

many important classes and interfaces to collect and organize an app in the objects.
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Fig: 2.2 Collection of app images

2.2 MY SQL

MySQL, officially, but also called "My Sequel” is the world's most widely used open-source
relational database management system (RDBMS) that runs as a server providing multi-
user access to a number of databases, though SQLite probably has more total embedded
deployments. The SQL phrase stands for Structured Query Language. The MySQL
development project has made its source code available under the terms of the GNU
General Public License, as well as under a variety of proprietary agreements. MySQL was
owned and sponsored by a single for-profit firm, the Swedish company MySQL AB, now
owned by Oracle Corporation. MySQL is a popular choice of database for use in web
applications, and is a central component of the widely used LAMP open-source web
application software stack (and other 'AMP' stacks).

T-SQL expands on the SQL standard to include procedural programming, local variables,
and various support functions for string processing, data processing, mathematics, etc.
SQL Server consists of a Database Engine and a Management Studio (and lots of other
stuff which we will not mention here). The Database engine has no graphical interface - it
is just a service running in the background of your computer (preferable on the server).
The Management Studio is graphical tool for configuring and viewing the information in the
database. It can be installed on the server or on the client (or both). SQL Server

Management Studio can also be used to create a new database, alter any existing



database schema by adding or modifying tables and indexes, or analyze performance. It
includes the query windows which provide a GUI based interface to write and execute

gueries.

Database Engine Management Studio ‘\
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Fig: 2.3 Working Database Engine

2.2.1 Flash

SQL Alchemy is an extension for Flask that adds support for SQL Alchemy to your
application. It aims to simplify using SQL Alchemy with Flask by providing useful defaults
and extra helpers that make it easier to accomplish common tasks.so with the help of the
flash SQL extension we have created the SQL extension so by using that the app is created
it is the intermediate for the app and the coding language with that we have created the

extension.
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Fig: 2.4 SQL Server management studio

2.2.2 SQL Alchemy

It is SQL Alchemy is the Python SQL toolkit and Object Relational Mapper that gives
application developers the full power and flexibility of SQL QL databases behave less like
object collections the more size and performance start to matter; object collections behave
less like tables and rows the more abstraction starts to matter. SQLAIchemy aims to
accommodate both of these principles. SQLAIchemy considers the database to be a
relational algebra engine, not just a collection of tables. Rows can be selected from not
only tables but also joins and other select statements; any of these units can be composed

into a larger structure. SQL Alchemy's expression language builds on concept.

10
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Fig: 2.5 Creating a new DB

The SQL Alchemy is a library that facilitates the communication between Python programs
and databases. Most of the times, this library is used as an Object Relational Mapper
(ORM) tool that translates Python classes to tables on relational databases and
automatically converts function calls to SQL statements. The steps to create a my sql

alchemy are

1. INSTALL FLASH

2. IMPORT SQL ALCHEMY

3. CREATE A FLASH APPLICATION

4. CREATE AN OBJECT OF SQL ALCHEMY
5. DATABASE MENTIONED IN URI

INSTALL FLASH
Install Flask-SQL Alchemy extension. The command to install flash is

pip install flask-sgl alchemy

Import SQL Alchemy

Then we need to import SQL Alchemy class from this module.
from flask_sqlalchemy import SQL Alchemy

Create a FLASH Application

Then we have to create a Flask application object and set URI for the database to be used.

11



App=Flask(__name__)app.config SQLALCHEMY_DATABASE_URI’]
='SQLite:///students.sqlite3'

Create an Object of SQL Alchemy

Then create an object of SQL Alchemy class with application object as the parameter. This
object contains helper functions for ORM operations. It also provides a parent Model class
using which user defined models are declared. In the snippet below, a student's model is

created.

db SQLAIchemy(app)class students(db.Model): id = db.Column('student_id', db.Integer,
primary_key =True) name = db.Column(db.String(100)) city = db.Column(db.String(50))
addr = db.Column(db.String(200)) pin = db.Column(db.String(10))def __init__ (self, name,

city, addr,pin): self.name = name self.city = city self.addr = addr self.pin = pin
Database Mentioned in URI
To create and use the database mentioned in URI, run the create_all() method.

db.create_all()The Session object of SQL Alchemy manages all persistence operations of
ORM object.

2.3 POST MAN

Postman is a scalable API testing tool that quickly integrates into CI/CD pipeline. It started
in 2012 as a side project by Abhinav Asthana to simplify APl workflow in testing and
development. API stands for Application Programming Interface which allows software

applications to communicate with each other via API calls.

In output we decided to give this as a final output but then after further brainstorming we
decided to create a web app which will make it easier and profession. It will be discussed

later.

Then by using the postman testing tool we collaborated the python code and the Ul which

is designed then at last we gave the final output by using this tool.

12



Fig: 2.6 Creating a Web Application Using Postman

2.4 SK LEARN

The SK learn is also called Scikit-learn. The SK learn is a free machine learning
library for Python. It features various algorithms like support vector machine, random
forests, and k-Neighbour's, and it also supports Python numerical and scientific libraries
like NumPy and SciPy.

So, with the help of the SK learn we united the programming language and the Ul
to work with the platform called post man.

13



CHAPTER 3

LITERATURE SURVEY

3.1 ANALYSIS OF THE LITERATURE

Literature survey is the main advance in programming improvement measure. Prior to
building up the instrument it is important to decide these things are fulfilled, at that point
the subsequent stage is to figure out which working framework and language can be
utilized for building up the device. When the developers begin assembling the apparatus
the software engineers need parcel of outer help. This help can be gotten from senior
developers, from book or from sites. The major part of the project development sector
considers and fully survey all the required needs for developing the project. For every
project Literature survey is the most important sector in software development process.
Before developing the tools and the associated designing it is necessary to determine and
survey the time factor, resource requirement, man power, economy, and company
strength. Prior to building the framework the above thought is considered for building up
the proposed framework. The significant piece of the undertaking advancement area
considers and completely survey all the necessary requirements for building up the
venture. For each undertaking Literature survey is the main area in programming
improvement measure. Prior to building up the instruments and the related planning it is
important to decide and survey the time factor, asset prerequisite, labor, economy, and
friend's strength. When these things are fulfilled and completely surveyed, at that point the
following stage is to decide about the product details in the separate framework, for
example, what kind of working framework the venture would require and what are largely
the important programming are expected to continue with the subsequent stage like
building up the apparatuses, and the related activities. Here we have taken the general
surveys of different creators and noted down the fundamental central issues with respect
to their work. In this venture literature survey assumes a prevailing part in get assets from
different areas and all the connected points that are exceptionally valuable under this
segment. The most awesome aspect if this is the manner in which things get all together

and encourages us to suite our work according to the current information.

14



3.2 LITERARY REVIEWS

“L. Zhang, I. K. Dabipi, and W. L. Brown, “Internet of Things applications for
agriculture,” in Internet of Things A to Z: Technologies and Applications

In this paper, we learn about the information protection and The history of agriculture starts
at least 22,000 years ago when mankind learned to collect wild grains as food. Various
crops have been cultivated as earlier as 9500 BC in Levant according to archaeological
discoveries (Hillman, 1996; Walsh, 2009). Over tens of thousands of years since then,
significant innovations have been made from time to time to increase the agricultural yield
and reduce the heavy human labor needed. However, the demand for more foods from the
increasing population will never get satisfied. It is predicted that the world’s population will
reach 9.7 billion by 2050, which is about 33% more than today (un.org, 2015).
Consequently, to keep pace with such population growth, the global production of food has

to increase at least 70% to feed the world.

“P. V. Santhi, N. Kapileswar, V. K. R. Chenchela, and C. H. V. S. Prasad, “Sensor and

vision based autonomous AGRIBOT for sowing seeds,’smart technologies

In this paper we can learn about how Autonomous agriculture robot is one of the promising
solutions for precision agriculture. [...] Key Method Self-awareness of the robot's position
is determined by the global and local maps generated from Global Positioning System
(GPS) and on-board vision system paired with a personal computer. This paper also
presents the proposed sensor-based precision seed metering and sowing mechanism. The
proposed robot is a micro planter whose primary task would be to sow seeds at prefixed
seeding intervals in the

“Design of web application using the machine learning function written by Nakukl
Lakhotia”

The author has built up a framework for the administration of wellbeing records, where

patients and can create your own machine learning models like regression ,classification,

15



clustering etc. and deploy them on your web-app. The design of your application
completely depends on your Web Development skills.

“A Code of Conduct on Agricultural Data Sharing Signing. Accessed in the machine

learning language”

The increase of data produced in agriculture has allowed farmers and other partners in the
agri-food chain to move from intuitive to a more data-based decision-making. Nowadays,
digital farming makes the collection and exchange of data possible at an unprecedented
level, creating value and business opportunities by applying data driven solutions along

the agri-food chain

“d. Lin, W. Yu, N. Zhang, X. Yang, H. Zhang, and W. Zhao, “A survey on Internet of

things: Architecture, enabling technologies, security and privacy, and applications)”

To this end, this paper conducts a comprehensive overview of 0T with respect to system
architecture, enabling technologies, security and privacy issues, and present the
integration of fog/edge computing and 10T, and applications.

16



CHAPTER 4

SYSTEM DESIGN AND REQUIREMENTS

4.1 SYSTEM DESIGN

System design is the process of defining elements of a system like modules, architecture,
components and their interfaces and data for a system based on the specified
requirements. It is the process of defining, developing and designing systems which
satisfies the specific needs and requirements of a business or organization. A systemic
approach is required for a coherent and well-running system. Bottom-Up or Top-Down
approach is required to take into account all related variables of the system. A designer
uses the modelling languages to express the information and knowledge in a structure of
system that is defined by a consistent set of rules and definitions. Then we used different
types of sensors to perform various operations so with the help of those sensors we can
find the humidity value it means the soil density and with that further steps are processed.
Then by find the value in the humidity sensor we process the value to the app we created
at first while doing this app we faced lots of issue and we used machine learning to make
the app then we found to do that we need algorithm so we used random forest algorithm
so after rectifying with lots of functions we found python program and postman web app
development to do our application.

4.1.1 Input Design

The input design is the link between the information system and the user. It comprises the
developing specification and procedures for data preparation and those steps are
necessary to put transaction data. Then we used SQL Alchemy as the extension by using
flash function we did the application in the web with the help of the postman web app
development the design of input focuses on controlling the amount of input required,
controlling the errors, avoiding delay, avoiding extra steps and keeping the process simple.
The input is designed in such a way so that it provides security and ease of use with

retaining the privacy. Input Design considered the following things
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4.1.2 Output Design

A quality output is one, which meets the requirements of the end user and presents the
information clearly. In any system results of processing are communicated to the users and
to other system through outputs. In output design it first starts from the humidity sensor this
humidity sensor will measure the soil fertility from the soil and sends the output to the
Arduino board this Arduino board will send the value to the web app we created then the

output is shown in the application we created

The output form of an information system should accomplish one or more of the following

objectives.

» Humidity sensor
> Node MCU
» Arduino board.

The design of output is the most important task of any system. During output design,
developers identify the type of outputs needed, and consider the necessary output

controls and prototype report layouts. .

4.2 SYSTEM REQUIREMENTS

System requirements are the configuration that a system must have in order for a hardware
or software application to run smoothly and efficiently. Failure to meet these requirements
can result in wrong values from the sensor so that the whole process will be collapsed. The
former may prevent a device or application from getting installed, whereas the latter may
cause a product to get wrong values from the sensors or may lead to app crash. The after
finding the correct value from the sensors that will feed the value to the web application
that we created then with the requirements we created the process will run smoothly so

that the farmers can get the nice idea and can sell the product in nice rate.
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4.2.1 Hardware Requirements:

e System - Windows 7/10
e Speed - 2.4GHZ

e Hard disk - 40GB

e Monitor - 15VGA color
e RAM - 4GB

4.2.2 Software Requirements:
e Operating System - Windows 10
e Coding language - Python
e |IDE - NetBeans
e Backend - MySQL
4.3 REQUIREMENT ANALYSIS

Requirement analysis, also called requirement engineering, is the process of determining
user expectations for a new modified product. It encompasses the tasks that determine the
need for analyzing, documenting, validating and managing software or system
requirements. The requirements should be measurable, testable and traceable related to
identified farmers needs or opportunities and define to a level of detail, sufficient for system

design.

4.3.1 Functional Requirements

It is a technical specification requirement for the software products. It is the final step in the
requirement analysis process which lists the requirements of particular software systems
including functional, performance and security requirements. The function of the system
depends mainly on the quality hardware used to run the software with given functionality.
i. Usability

It specifies how easy the system must be use. It is easy to ask queries in any format which

is short or long, porter stemming algorithm stimulates the desired response for user.
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ii. Robustness

It refers to a python program that performs well not only under ordinary conditions but also
under unusual conditions. It is the ability of the user to cope with errors for irrelevant queries
during execution.

iii. Security

The state of providing protected access to resource is security. The system provides good

security and unauthorized users cannot access the system there by providing high security.

iv. Reliability
It is the probability of how often the software fails. The requirement is needed in order to
ensure that the processes work correctly and completely without being aborted. It can

handle any load and survive and survive and even capable of working around any failure.

V. Compatibility
It is supported by version above all web browsers. Using any web servers like local host

makes the system real-time experience.

Vi. Flexibility
The flexibility of the project is provided in such a way that is has the ability to run on different
environments with the help of the MySQL alchemy keys and postman app being executed

by different users.

Vii. Safety
Safety is a measure taken to prevent trouble. Every query is processed in a secured

manner without letting others to know one’s personal information.

4.3.2 Non-Functional Requirements

Non-functional requirement (NFR) is a requirement that specifies criteria that can be used
to judge the operation of a system, rather than specific behaviors. They are contrasted
with functional requirements that define specific behavior or functions. The plan for
implementing non-functional requirements is detailed in the system architecture, because

they are usually architecturally significant requirements.
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I Portability
It is the usability of the sensors and python program it can run in different environments.

The project can be run in any operating system.

ii. Performance

These requirements determine the resources required, time interval, throughput and
everything that deals with the performance of the system.

iii. Accuracy

The result of the requesting query is very accurate and high speed of retrieving information.
iv. Maintainability

Project is simple as further updates can be easily done without affecting its stability. That
includes the process of weather forecast with that we do daily update our app so that at
each and every time if the weather changes it is updated automatically. Maintainability
basically defines that how easy it is to maintain the system. It means that how easy it is to
maintain the system, analyze, change and test the application. Maintainability of this project

is simple as further updates can be easily done without affecting its stability.
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CHAPTER 5

SOFTWARE DEVELOPMENT METHODOLOGY

5.1 ARCHITECTURAL DESIGN

The architecture of a system describes its major components, their relationships
(structures), and how they interact with each other. Software architecture and design
includes several contributory factors such as Business strategy, quality attributes, human
dynamics, design, and IT environment. Architecture serves as a blueprint for a system. It
provides an abstraction to manage the system complexity and establish a communication

and coordination mechanism among components.

o It defines a structured solution to meet all the technical and operational requirements,

while optimizing the common need of the farmers

« Further, it involves a set of significant decisions about the application related to
software development and each of these decisions can have a considerable impact

on quality, maintainability, performance, and the overall success of the final product.
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| WEB
APPLICATION| -

Fig: 5.1 Architecture Diagram

5.2 MODULE DESCRIPTION
Modules used: -
* Web Application Creation
» Soil sensing Module
» Crop Marketing Module
* Result Module

I. Web Application Creation:

Web application module includes wrapping up of all the IOT devices output and the
machine learning algorithm working into the single interface.it also includes creation of
login credentials, right from creating a small database, encoding and decoding the

password till the end application.

il. Soil Sensing Module:
The soil sensing module includes the feature called measuring the soil content from the
soil so with this module we can identify the moisture level in soil. So that the person using

this technology can easily identify the moisture level in soil
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iii. Crop Marketing Module:

This module provides facility to sell the crop in expected price so with the help of this
module we can easily predict the price of the crop and without others help the farmers can
sell the crop after harvesting directly to the customer so that there won't be any help from

third party

Iv. Result Module:

The results module will be providing the end output of the smart agriculture. It includes all
the output of the 10T sensors such as humidity sensors, temperature sensor. It also
includes the classified crops according to their conditions. In the end in integrates

everything into a single interface to provide a hassle-free experience
Other Modules used:

I. Mobile Module:
This module includes a minor phone app that is already available and is integrated with
the Arduino board of IOT to give the user reminder alerts to their mobiles for watering the

plants in o for making the process easier

. Login Module:
In this, user can login to the website by registered login id and a valid password. Only the

authenticated user can login and use the website.

iii.  Frequent Database module:
We introduce a Pincer-search algorithm for efficient mining of the frequent item sets. The
pre-filtering method is applied to the input dataset to remove the item having low

variance.

5.3 MAKING UP OF THE SMART AGRICUTURE SYSTEM FRAMEWORK

The progress in the agriculture domain is linked to the recent technological advances.
Modern agriculture systems integrate state-of-the-art technological solutions. MYSQL
Alchemy is the key concept for python in the agriculture domain. So, after the data further

steps are provoked related to the functions added.
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5.3.1 Machine learning for prediction

Activity diagrams describe the workflow behavior of a system. Activity diagrams are similar
to state diagrams because activities are the state of doing something. The diagrams
describe the state of activities by showing the sequence of activities performed. Activity
diagrams can show activities that are conditional or parallel. And the images given below
shows the project work of predicting the crop price

2 hutoscrol [] Shom ssestamo Hevire o) [96008sd | | Oewouut

Fig: 5.2 Program created to predict the crop
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Fig: 5.3 After predicting the crop

5.3.2 Web app creation

The web app creation is a important process in this creation so to create a web app we
need keys to perform certain opertions so that by using the python programming language
we created keys and with machine learning function we used different algorithms to
perform the operations then after creating the keys with the help of the flash function we
created the extension file so with that extension file we started digging deep to run the keys
then we found the brainstorming idea to run the application it is the postman web

application with the help of the postman web service we created the web application
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Fig: 5.4 Use case web application screenshot

5.3.3 10T framework

Class diagrams are widely used to describe the types of objects in a system and their
relationships. Class diagrams model class structure and contents using design elements
such as different sensors. So first the proces starts with humidity sensor the humidity
sensor maintains the soil fertility of the soil. So by finding the soil value now the farmers
can know what crop can be planted for this land. Then by finding the value the humidity
sensor send the value to the arduino board then the aurdino board send the value to the
web application we created with that value our app shows the moisture level and the crop

that we can grow and the price of crop so that the famers can notify everything clearly
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Fig: 5.5 sensor screenshot
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5.4 Crop prediction

To predict the crop for the land we used different types of algorithm at first with the help of
machine learning. Machine learning is an important decision support tool for crop yield
prediction, including supporting decisions on what crops to grow and what to do during the
growing season of the crops. Several machine learning algorithms have been applied to
support crop yield prediction research. Then we found that deep forest algorithm is one of
the best algorithms that we ever used with that algorithm we have created the machine

learning algorithm to predict crop.

@ HUMIDITY

d C

SMART AGRICULTURE USING IOT AND MACHINE
LEARNING

Fig: 5.6 Crop prediction screenshot

5.5 Crop Price Prediction

The crop price prediction is one the most important function that we ever created so to
perform that function at first, we used different types of algorithm then we found the best
algorithm to predict the crop price is that random forest algorithm. To predict the Price of
the Crop we use Naive Bayes Algorithm which is a Machine Learning Classification

technique. The algorithms run in the background and give the Output to the Department
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Heads which is in turn conveyed to the Farmers for better pre- knowledge about the

outcome
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CHAPTER 6

RESULTS AND DISCUSSIONS

As we have been decided that this project will be implemented as an app that includes right
from creating credentials for the user and also sensing the soil and right till marketing the
crop with machine learning. We are planning to use deep learning algorithm for
implementing this approach in this implementation we will be using android studio for app
creation, Arduino software for IOT modules and platform for training the machine using
deep learning. By using this methodology, we can improvise the yield of the crop and
marketing for these crops are made much easier.as the result we will be getting the yielded
crops directly from the farmers so that the farmers can get the price of the crop as they
expected. And with our app everyone can post their crop that they have so that if any
companies needed the crop to do any product, they can buy the yielded crop directly from
the farmers so that the farmers and the company both of them can be benefited. The
company can buy the crop in low rate and the farmers can sell the crop in the price the

needed

31



CHAPTER 7

CONCLUSION AND FUTURE WORK

In The focus on smarter, better, and more efficient crop growing methodologies is required
in order to meet the growing food demand of the increasing world population in the face of
the ever-shrinking arable land. The ultimate conclusion is that, with these introductions of
technology (I0T) and (Al) we can make sure that there is a very good future for agriculture
and to encourage youngsters and also many people to do agriculture in interesting and
efficient way. The focus on smarter, better, and more efficient crop growing methodologies
is required in order to meet the growing food demand of the increasing world population in
the face of the ever-shrinking arable land. The development of new methods of improving
crop yield and handling, one can readily see currently: technology-weaned, innovative
younger people adopting farming as a profession, agriculture as a means for independence
from fossil fuels, tracking the crop growth, safety and nutrition labeling, partnerships
between growers, suppliers, and retailers and buyers. This paper considered all these
aspects and highlighted the role of various technologies, especially 10T, in order to make
the agriculture smarter and more efficient to meet future expectations. For this purpose,
wireless sensors, UAVs, Cloud-computing, communication technologies are discussed
thoroughly. Furthermore, a deeper insight on recent research efforts is provided. In
addition, various I0T-based architectures and platforms are provided with respect to
agriculture applications. A summary of current challenges facing the industry and future

expectations are listed to provide guidance to researchers and engineers.
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APPENDIX

A. SAMPLE CODE

USERS CODE
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Fig: User code
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Fig: User code
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APP CODE

Edd Selection 3 Terminal PPy - pruthum

pppy

OPEN EDITORS

OUTUNE
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R Type here to search

Fig: App Code
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Fig: Database Code
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CROP RECOMMENDATION
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Fig: Crop Recommendation Dataset

38



B. SCREEN SHOTS

SMART AGRICULTURE USING IOT AND MACHINE
LEARNING

/4
/II

{]
CROP PRICE
PREDICTION

Fig: Web Application Interface

39



@ CROP PRICE X +
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LEARNING

home Wholesale price index : 117.1

Fig: Predicted Result of a Crop’s Price
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Crop name : rice

Fig: Predicted Result of the Appropriate Crop
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C. PUBLICATION WITH PLAGIARISM REPORT
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