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Abstract---Rice is one of India's most extensively farmed crops, and it
can be infected with a number of diseases at different stages of
development. Due to their lack of understanding, farmers find it
extremely difficult to manually diagnose these diseases. We created
our own dataset and generated our deep learning model using
Transfer Learning because a collection of rice leaf disease photos was
not freely available. The proposed cnn architecture was trained and
tested using data from different sources, and it is based on VGG-16.
The precision of the proposed model is 92.46 percentage. We also
showed why and where it occurs, its symptoms and remedies for
making it easy for the agriculturists.
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Introduction

Rice is a common food across many regions. Various diseases affect it at various
phases of cultivation. Pre-diagnosis and treatment of diseases is therefore
beneficial in ensuring high efficiency, but this is quite difficult due to the huge
amount of land under individual control, the wide variety of diseases, and the
appearance of many diseases in the same leaf of the plant. Agriculture specialist
awareness is unavailable in rural regions, and the process is time taking. As a
result a better way is required. Artificial neural networks [4] have been utilized in
research to assist farmers with their difficulties and improve plant disease
detection accuracy.

On the other hand, feature selection procedures are critical to the accuracy of
such systems. Convolutional neural networks have lately made substantial
progress in image-based recognition by removing the requirement image pre-
processing and allowing the required feature selection. The other problem is that
large datasets for this kind of problems are tough to come by. It is recommended
to create a model that is pre-trained on a large dataset in circumstances when the
dataset is small. Due to the widespread availability of mobile phones, an
automated technique has been devised in which agriculturists may upload
images of leaves to a server, where a neural network will predict the disease, its
symptoms as well as the precautions, can be returned to the agriculturists. The
structure of the disease categorization component of the model is described in this
study. Inspired by the work on convolutional neural networks in [5-8] and [14],
this paper develops a deep learning strategy for the rice leaf disease dataset that
has been collected. To accommodate our own dataset, the pre-trained VGG-16
model (trained on the enormous ImageNet data) and fine- tuned the fully
connected layers using Transfer Learning are used. Finally, error analysis and
explanation to the error's source are performed.

Literature survey

Plant leaf disease analysis using image processing technique with modified
SVM-CS classifier AUTHORS

Shruti Jadhav, Dipika Harpale ABSTRACT: Plant diseases are one of the main
reasons for decline in the efficiency of yield. Farmers have a lot of trouble
recognizing and controlling plant diseases. As a result, it is important to treat
plant diseases at preliminary stage so that farmers can take correct decision to
avert future losses. The study focuseson a method for detecting rice leaf illness
based on image processing and machine learning. We propose an Android
application in this paper that assists farmers in recognizing plant disease by
submitting a photo of leaf to the server. The system uses a series of steps to
determine the type of disease kind. The image is processed by the server through
several phases in order to identify the ailment, and the conclusions are given to
the user through website.
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Automatic recognition of plant leaves diseases based on serial combination
of two SVM classifiers AUTHORS

Y. Es-saady, T. El Massi, M. El Yassa, D. Mammass, and A. Benazoun,
ABSTRACT: A machine vision method for automatically recognizing plant leaf
diseases from photographs is presented in this paper. The proposed system is
based on a 2-SVM classifier series combinationmethod. The 1st classifier employs
color to categorize the photos; it assumes that diseases of identical or
comparable color belong to the sameset at this point. The 2rd classifier is then
deployed to distinguish between the sets that have similar colors based on form
and texture attributes. Sixtypes of diseases are tested in this study, including3
types of damage (Leaf miners, Thrips, and Tuta absoluta) and 3 types of pathogen
symptoms (Early blight, Late blight and Powdery mildew). These findings
demonstrate the proposed method'sbenefits over other existing methods.

System Analysis

Existing System

Farmers find it incredibly difficult to physically detect these diseases due to their
lack of awareness. Recent Deep Learning breakthroughs have shown that
Convolutional Neural Network (CNN)-based Automatic Image Recognition systems
can be quiteeffective in certain situations.

Disadvantages of existing system

Various illnesses affect it at different phases of its development.

Proposed system

Because a photo dataset for rice leaf disease isn't widely available, we created our
own, which is only a few megabytes in size, and built our deep learning model
using Transfer Learning. The below CNN architecture was trained and tested
using data from various sources, and it is based on VGG-16. The proposed model
is 92.46 percent accurate.

Advantages of proposed system

To help farmers and enhance the accuracy of plant disease detection, researchers
used multiple machine learning algorithms, including CNN, toconduct study.
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System Design

System Architecture

[ ot image

I ) — .
Convolution2D | | Convolution2D | |Convolution2D | |Convolution2D | | Convolution2D |

ion2D | | Convolution2D | |G jon2D

- 11 - 11¢
Convolution2D || Convolution2D |1 |
- ,‘ConvaluﬁanZD # Convolution2D '-_’Cbrwolutionzn |

|MaxPonlingzD MaxPooling2D MaxPooling2D | | MaxPooling2D MaxPooIingZD|

Block-2 Block4.

Frozen VGG-16 Feature Extractor

Flatten
Dense
Softmax

Classifier

Data flow diagram

1. It can be referred as bubble chart. It shows the system’s input, processing
and output data in a statistical format.

2. As shown in the DFD, data passes through thenetwork and is transformed
through a sequence of algorithms. It shows the data flow and the changes
that happen when data moves from source to destination.

3. In a system, a DFD is used to show any extent of detachment. Each level of
the DFD represents a different level of data flow and functional detail.

- T =2

Train CNN Algorithens

Fig.1. Data flow Diagram
Collaboration diagram

In this the relationships among different components are collaborated together.
The exchanges are listed as numbered encounters, making it easy to study the
course of events. The collaboration diagram helps us to find all the possible object
connections.

. Login()

. Train CNN Algorithms|()
. Upload Rice Image|()

. Logout()
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Fig.2. Collaboration Diagram
Implementation: Modules:

i Import Package

i Upload Image File

i Image Pre-processing

i TF learns with DL

i Model Generation

i Generate CNN & VGG16 Model
i Predict For Image

Algorithm
Convolutional neural network

The author of this study explains how Convolution Neural Networks, a Deep
Learning technology, may be used to automate government functions (CNN).
People can read news and announcements about new government schemes on
the internet, then give their thoughts about them, which can help the government
make better decisions. We need software that operates like human brains and can
quickly determine whether the comments people are posting are good or negative
in order to automatically find public attitudes about schemes. The author
advocates employing a CNN model, which functions similarly to human brains, to
construct such an automated opinion detecting system. This CNN model can be
built for any service, and we can design it to perform as an automated decision-
making system without theneed for human input.

The author has already proposed an approach for developing multiple models,
one of which can identify or recognize human handwriting numbers and the other
of which can detect sentiment from text phrases about government programs
provided by humans. Our extension model now includes a model that can detect
sentiment from a person's facial image. Expressions on a person's face are more
effective at conveying feelings than words or sentences. We can predict
sentiments from images of people's faces as a consequence of our extensive
research. To show how to design a convolutional neural network- based image
classifier, we'll build a 6-layer neural network that can differentiate one image
from another. This network that we will create is basic enough to run on a
computer. Traditional image classification neural networks contain a huge
number of parameters and take a long time to train on a normal CPU. Our goal,
on the other hand, is to demonstrate how to design a real-world convolutional
neural network using TENSORFLOW. To tackle optimization problems,
mathematical models called neural networks are used. Neural networks are made
up of neurons, which are the basic computer units. A neuron receives an input
(say x), performs certain computations on it (say, multiplying it by w and adding
another variable b), and then outputs a value (z= wx+b). To construct a neuron's
ultimate output (activation), this value is transferred to a non-linear function
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called the activation function (f). Activation functions come in many different sizes
and shapes. A sigmoid neuron is a neuron that uses the sigmoid function to
activate. The convolution layer includes filters that execute convolution
operations when the input is scanned in terms of dimensions. Neurons are
classified according to their activation roles, and there are numerous types,
including RELU and TanH. The nextcomponent of neural networks is the layer,
which is constructed by stacking neurons in a single line. Below is an image with
layers.
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Fig.3. CNN Diagram

System Test

Testing is used to identify flaws in a product. The process of seeking to find all
conceivable flaws or problems in a work product is known as testing. It can be
used to check the functionality of individual components, sub-assemblies,
assemblies, and/orthe entire product. It is the process of ensuring that software
fulfills its specifications and user expectations, and that it does not fail in an
unacceptable manner. There are numerous testing choices available. Each test
type is created to meeta certain testing requirement.

Test Results

All of the above-mentioned test caseswere successful. No flaws were discovered.

Use case ID Predicting the Riceleaf
diseases using CNN

Use case Name Home-button

Brief Show starting pageof

website

Primary- actor user]

Pre-condition User have to open
application

Post- condition User must open
application

Frequency oflUser must open

Use application

case

Other use case N/A
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Results and Screenshots

To run project install python 3.7 and tensorflow package 1.14.0 and then install
Django==2.17

After installation run below command from 'RiceDisease’ folder

Python manage.py runserver Then open

browser and enter URL http://127.0.0.1:8000/index.html as and pressenter key
to get below screen.

[« [y

In above screen click on “Login’ link to get below login screen

Screen shot-1
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Screen shot-2
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In above screen CNN with transfer learning VGG16 got 95% accuracy and without
transfer learning got 85% accuracy 50 VGG16 is giving better result. In below console you
can see layer detadls of VGG 16 and Normal CNN
Screen shot-3
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Now in above screen click on ‘Choose File’ button to upload leaf test image from
‘testimages’ folder

Screen shot-4
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In above screen selecting and uploading '6.jpg” file and then click on ‘Open” button then
click on ‘Submit’ button to get below result

Screen shot-5
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In above screen normal CNN created 4 layers and got 85% accuracy and in below screen
you can see VGG16 layers

Screen shot-6

LA RN “abkn

In above screen VGG16 contains so many layers and its accuracy is 95% and now in
below screen dlick on ‘Upload Rice Image' link
Screen shot-7

Disease |

Screen shot-8
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In above screen leaf predicted as healthy and similarly you can upload other images and
test them

Screen shot-9

After 20 epochs on 150 training data, the proposed model accurately predicted 96
percent of the training data and 94 percent of the test data. The same data set
was used to train and test a CNN model without transfer learning, but with
different split ratios. The batch size, epochs, and rmsprop optimization settings
were fine-tuned, but the maximum accuracy was still only 74 percent with batch
sizes of 16, 30, and 0.4 epochs, respectively.

TABLE 1 PERFORMANCE OF COMPARISON OF CNN WITH AND WITHOUT
TRANSFER LEARNING

Model Test Accuracy

CNN With Transfer Learning 92.46%

CNN Without Transfer Learning 4%

Fig.4. Plot of Accuracy versus Epochs

On computing, as you can see in the above screenshots 7&8 we predicted the rice
leaf disease with an accuracy of about 94 percentage. As an extension we tried to
show in the same Html about why and where it occurs, Symptoms and
Precautions to be taken. It makes things easier for farmer. At the end of the day It
is the farmer who works without corruption, racism etc. We tried to make the
process easy for the farmer byshowing everything required at the same place.



4479
Conclusion

We propose a deep learning architecture that properly detects 92.46 percent of
the test photos after training on comparatively huge data set. Transfer learning,
in combination with fine-tuning the default VGGNet, considerably enhanced the
model's performance on such a tiny dataset, which was previously insufficient.

Future Enhancement

To increase the accuracy even more, we need to gather more datasets from
various sources in the future. We'dlike to incorporate a cross-validation approach
to validate our results in the future. We'd also like to compare our findings to
other cutting-edge studies and superior deep learning models. The created model
can be utilized to predict various rice leaf diseases that are worrisome in
agriculture industry in the future.
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