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Abstract 

In India, 70% of the population works in agriculture. The remaining 30% of the population 
is integral to this field. Because crops, which are a staple diet for people, are one of the 

many raw materials that come from agriculture. But there are two main factors that cause 
crops and plantations to be destroyed: first, infections, and second, natural disasters like 
floods, earthquakes, and droughts, among others. Pathogens are responsible for 98% of the 
damage, whereas 2% is brought on by natural disasters. So there was a perceived demand 
for plant disease detection. The procedures in use were inefficient and imprecise. The LeNet 
model of convolutional neural networks is used in this study to detect and characterize 
illnesses in various types of leaves. The primary goal of the proposed effort is to use CNN to 
discover a solution to the issue of different leaf disease detection. The use of smartphones 
and computer vision technology has grown recently. This makes utilizing Deep Learning to 
assist with disease diagnosis on smartphones possible. We are creating a web application to 
use CNN to diagnose leaf disease. 
 
More than 10,000 images of various types of healthy and diseased leaves are included in 
the public data collection. They are gathered under very regulated circumstances. Deep 
learning is employed in the proposed system to identify leaf disease. To identify these 
disorders, a deep convolutional neural network model called the Inception v3 model is 

trained. On the test dataset, the trained model had a 98.84% accuracy rate. This approach 
is more practical for spotting illnesses in different kinds of leaves. 
 
Keywords: Deep Learning, Big data, Machine Learning, Convolution Neural Network. 
 
Introduction 
With the development of modern 
ecological agriculture, more attention has 
been paid to crop yield and quality. The 
incidence of crops has increased year by 
year, and the types of diseases have 
become more and more complicated. If 
only relying on professionals to observe 
the disease of crops with the naked eye in 
the planting area, it is easy to be affected 
by environmental factors and human 

factors, and it relies heavily on 
professional experience. More 
importantly, automatic monitoring and 
processing of diseases cannot be 
achieved. 
 
Therefore, it is particularly important to 
study more stable and efficient methods 

for the prevention and diagnosis of crop 
diseases. In the application research of 
crop disease detection, traditional 
computer vision methods mostly need to 
segment leaf lesions, such as pixel-level 
segmentation, edge segmentation, region 
segmentation, and multi-scale 
segmentation. Noise reduction, corrosion, 
enhancement, and other techniques are 
applied to process image color space 
features and texture features, and then 

appropriate lesion features and classifiers 
are chosen for detection. 
 
We cannot exist without plants because 
they provide us with nourishment and 
protect us from harmful radiation. No life 
is imagined without plants; they support 
all terrestrial life and protect the ozone 
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layer, which filters ultraviolet rays. Is it 

very essential to save the lives of plants by 
early detection and curing of diseases 
happening to plants. According to 
statistics, small farmers produce more 
than 80% of agricultural output due to 

diseases and pests, and about 50% of their 

crops are lost. The diseases and parasitic 
insects are the key factors impacting crop 
growth, making it necessary to research 
the field crop disease diagnosis. 
 
Pest and pathogen manual identification 
is time-consuming and expensive. 
Therefore, it is essential to offer farmers 
automated AI image-based solutions. Due 
to the availability of the necessary 

software or tools, images are now 
accepted and employed in image-based 
computer vision applications as a 
trustworthy method of diagnosing disease. 
They use image processing, an intelligent 
image identification technique that boosts 
the effectiveness of image recognition, 
reduces expenses, and increases 
recognition precision. 

 
The proposed system is used to identify 
various kinds of diseases occurring to 
various kinds of plants by using 
Convolutional neural networks of deep 
learning. 
 

 
Fig.1: Tomato and potato leafs 

 
In Fig.1 the leaf images of tomatoes and 
potatoes are taken as samples from the 
Kaggle dataset for our research 
performance analysis which contains 
healthy or unhealthy leaf images. The 
dataset contains leaf images that are 
affected by four types of disease. These 
diseases are classified as Potato early 
blight, Potato late blight, Tomato early 
blight, and Tomato late blight. By this, we 
have to detect diseases. 

 
Fig.2: Healthy and Unhealthy leaf 

 
In Fig.2 there are healthy and unhealthy 
leaf images which are obtained from this 

dataset. Then, these architectures are 
applied to unhealthy leaf images to 
separate them into four different disease 
classes such as potato early blight, potato 
late blight, tomato early blight, and 
tomato late blight. Therefore, these 
techniques can detect leaf disease groups 
from the leaf images of potato 
and tomato plants. 
 
Literature Review 

[1] In this, the authors Srivastava A, Ma 

S, and Inoue K uses a Raspberry pi 
module for disease detection in Grape 
leaves. Mildew disease of a grape leaf is 
detected by using image processing in 

raspberry pi. After detecting the disease, 
it sends a signal to another 
electromechanical module. It also sprays 
pesticide automatically on the infected 
leaf using an electromechanical system. 
So, the main benefit is as soon as the 
disease is detected it sprays the pesticide 
which leads to a fast cure. It also 
decreases labor and also pesticides costs. 
Hence it results in more profits and more 
production. At present, it is only used to 
detect and cure Mildew disease only. In 
the future, they can implement complete 
solutions to all kinds of diseases in the 
Grape field. In [2], From the Publisher 
WANG S Z, HE D J LI W. The 

methodology of the proposed solution is 
image processing-based and it is 
composed of four main phases; in the first 
phase color space transformation 
structure for the RGB, the leaf image is 
created and then device-independent 
color space transformation for the color 
transformation structure is applied. Next 
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in the second phase, the images at hand 

are segmented using the K-means 
clustering technique. In the third phase, 
texture features for the segmented 
infected objects are calculated. In the 
fourth phase, the extracted features are 
passed through a pre-trained neural 
network but here this system detects only 
5 kinds of plant diseases Early scorch, 
Cottony mold, ashen mold, late scorch, 
and tiny whiteness. 
 
In [3], Based on the Publisher WANG M L, 
NUI X J ZHANG H M,et al. In the 
proposed solution, wheat diseases image 
noise was effectively removed using lifting 
scheme multi-wavelet transform and 

multi-fractal analysis, and then it used 
multi-fractal theory to segment diseases 
image and extract eight multi-fractal 
spectrum values as wheat shape features 
of diseases. Experiments showed that the 
shape characteristic value of different 
wheat diseases had great differences, and 
the shape characteristic value of similar 
diseases had certain regularity but this 
system is only for wheat disease detection 
and control. n [4], As per the Publisher 
Singh, Vijai, and Ak K. Misra. The 
proposed system includes the process 
involved in the identification of plant 
diseases by the features of the leaf. The 
methodology involved in the identification 

of leaf diseases includes steps like image 
acquisition, image pre-processing, image 
segmentation, feature extraction, and 
classification based on the features. In 
this process, the image acquisition is 
done initially in which the image is given 
as input either directly or from the 
collected dataset. Then pre-processing of 
the image is done, in which the quality of 
the image is enhanced but it was designed 
to only identify three diseases namely 
Alternaria alternata, Bacterial blight, 
Cercospora leaf spot, and Anthracnose. 
 
In [5], As stated by the publisher JIA S P, 

GAO H J, and HANG X . Convolutional 

neural networks are used in the proposed 
solution to identify crop diseases and 
insect pests. This process primarily 
entails the collection and preprocessing of 
image data sets, the construction and 
training of convolutional neural networks, 
and the verification of the neural 
networks' accuracy. It is a difficult 

procedure in [6], Published by LUI Y, 

FENG Q, and YANG S. For the purpose of 
identifying grape leaf diseases, a better 
CNN model is suggested. A novel deep 
convolutional neural network model, 
called the dense Inception convolutional 
neural network (DICNN), is proposed by 
analyzing the characteristics of photos of 
grape leaf disorders. To limit the number 
of parameters and avoid the overfitting 
issue with the model, DICNN builds the 
first two convolutional layers using deep 
separable convolution. This DICNN model 
was only taught to classify seven different 
varieties of grape leaves. 
 
In [7], Based on the Publisher 

RAMACHARAN A, BARANOWSKIK, 

MCCLOSKEY P,et al. The proposed 
solution is image recognition with transfer 
learning from the convolutional neural 
network Inception v3 is a powerful 
method for high-accuracy automated 
cassava disease detection. This method 
avoids the complex and labor-intensive 
step of feature extraction from images in 
order to train models, and the model can 
be easily trained on a desktop and 
deployed on a mobile device. The 
proposed model is to detect only cassava 
disease. In [8], According to Srdjan S, 

Marko A, Andras A, et al., the publisher 
In this paper, a novel method for 

classifying leaf images using deep 
convolutional networks is used to 
construct a model for plant disease 
recognition. Innovative training methods 
and the employed methodology make it 
simple and quick to put the system into 
operation. Only 13 distinct diseases can 
be detected. In [9], According to Amara J, 
Bouaziz B, and Algergawy A., the 
suggested remedy is a deep learning-
based method that automates the 
classification of disorders affecting 
banana leaves. The suggested method 
uses a convolutional neural network 
using the LeNet architecture in particular 
to classify image data sets. It solely looks 

for banana illnesses. 
 
In [10], Based on Nadakuduti, 
Nagalakshmi et al. The proposed system 
ensures the automatic detection of crop 
diseases using digital image processing 
for plant disease detection and GSM for 
transmitting the name of the pesticide to 
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the Farmer's mobile phone. In [11], From 

the Publisher M. Sardogan, A. Tuncer 
and Y. Ozen. The proposed system, 400 
training, and 100 test tomato leaf images 
have been used from the dataset. The 
images in the selected dataset have been 
cropped to the size of 512x512. The 
intended leaf diseases to classify in this 
study are bacterial spot, late blight, 
septoria leaf spot, and yellow leaf curl. 
Five different classes have been used, four 
of them are for leaf diseases and one of 
them is for healthy leaves. In [12], As per 
the Publisher H. Ajra, M. K. Nahar, L. 

Sarkar and M. S. Islam. This framework 
depicts the concepts of the proposed 
approach with leaf image collection. The 

leaf images of tomatoes and potatoes are 
taken from the dataset. Image processing 
techniques namely Image preprocessing, 
image augmentation, feature extraction, 
feature selection, and classification are 
applied to the leaf image dataset. Then it 
is designed as supervised machine 
learning which trains the dataset image 
and extracts the data from it. It 
introduces a leaf disease detection system 
using two CNN architectures such as 
Residual Neural Network-50 (ResNet-50) 
and AlexNet. 
 
In [13], According to P. Sharma, P. Hans, 

and S. C. Gupta. The model can be 

broken down into four key steps or 
phases. In the first one, we collect the 
dataset of different plant leaves infected 
as well as healthy. These all images will 
be color images. In the second step, noise 
from the images is removed then we will 
create a color transformation structure for 
the images. In the third step, we segment 
the images using the clustering 
techniques available. This step is carried 
out to make it simple to extract the leaf-
filled foreground. Now the image set of 
leaves with black background is obtained. 
The final step involves training and 
comparing various machine learning and 
deep learning algorithms, such as logistic 

regression, KNN, SVM, and CNN, based 
on accuracy and the algorithm that 
performs best during both training and 
testing. In [14], From the publisher M. A. 

Jasim and J. M. AL-Tuwaijari. The 
Proposed System consists of several steps. 
Image acquisition from the Dataset. Image 
Processing is used to resize the images. 

Following the CNN can be applied to 

construct a computational form that 
operates on unorganized image inputs 
and transforms them into the correct 
output categories for classification. After 
this Train and test the data. A test dataset 
is independent of the training dataset, 
which assumes the same distribution of 
probabilities as the training dataset. After 
training and testing the network and 
determining accuracy, plant leaf diseases 
are detected, classified, and identified. 
 
In [15], As per the Publisher S. Kumar, K. 

Prasad, A. Srilekha, T. Suman, B. P. 

Rao, and J. N. Vamshi Krishna. In this, 
they aimed to detect diseases in plants by 

considering leaves. They are providing the 
type of disease that the leaf is affected by, 
from the images, and show the diseased 
region of the leaf by the means of an 
image processing technique. The result 
will be provided within less time as the 
percentage of the area affected and also 
the accuracy Samples of images are 
collected that comprise different plant 
diseases like Alternaria Alternate, 
Bacterial Blight, and Cercospora leaf spot 
but it detects only some of the diseases. 
 Existing System 
Traditional approaches to identifying 
diseases are done by visiting local clinics. 
All disease detection methods are based 

on image processing and classification 
algorithms. These methods have good 
identification effects, but they still have 
poor flexibility when the data set is very 
large. Experts classify the diseases with 
the naked eye in the planting area, it can 
easily be affected by environmental 
factors and human factors. It requires 
automatic monitoring and processing of 
diseases which cannot be achieved. 
 
At present, there are few mobile 
applications that tell the disease of plant 
leaf and it does not recommend pesticide 
for the disease. Even though some of the 
applications recommend pesticides they 

are only chemical pesticides. So, it is 
harmful to plants and also fruits. 
 
Proposed System 

So, to avoid this we came up with a 
solution to design a mobile application 
that detects the disease of plant leaves 
and also recommends the remedy to that 
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disease to take precautions. In this, we 

are using convolution neural networks to 
identify the disease of plant leaves. It 
takes the image of the leaf as input and 
detects whether the leaf is diseased or 
not. In this, we have admin and users. 
 
Admin maintains all the data of plant 
leaves of all kinds. Users need to upload 
an image of the leaf so that it can detect if 
the leaf is diseased or not using the 
feature extraction methods. It checks the 
features like the shape, color, and texture 
of the leaf. So, the user comes to know 
whether the leaf is diseased or not and 
also can take the precautions to cure the 
disease which is suggested by 

the application. 
 
System Architecture 

 
Fig.3: Block Diagram of Proposed System 
 
Fig.3 shows the system architecture 

consisting of a database that consists of 

both diseased and healthy leaves. The 

user has to upload a picture or snap of a 

leaf to get diagnosed. The features of 

newly uploaded will be compared with the 

features of leaves present in the database 

using a pre-trained deep learning 

CNN model. we will be getting a disease 

name and the recommended fertilizers 

and quantity of the fertilizers to 

use as a result. 

 
ALGORITHM: 

Step 1: start 
Step 2: Upload the picture of the leaf 
Step 3: If the input leaf is valid go to step 
4 

step 4: -Performs convolution operation 

that is x=filter(input_leaf) 
-calculate the relu activation function: 
y=max (0, x) 
step 5: if the activation function value is 
"zero"the input leaf represents a healthy 
leaf go to step 10. 
step 6: if the activation function value is 
"positive" the input leaf represents an 
unhealthy leaf goto step 7. 
else if(y==positive) 
step 7: - perform max pooling and goto 
step 8 

Max pooling is a pooling operation 
that selects the maximum element 
from the regionof the feature map 
covered by the filter. 

step 8: Performs average pooling and goto 
step 9 
The average of the items in the feature 
map area that the filter is covering are 
calculated using average pooling. 
step 9: -Calculate SoftMax function: 
The softmax function is used to classify or 
split the data. 
If the output label matches the label in 
the database 
-Return respective content of that label 
like disease name, recommend fertilizers 
goto step 11.Else Return if disease is not 
found goto step 11. 
step 10: return leaf name and condition 
as healthy 

step 11: stop 
 
Result 

In this study, the deep learning-based 
approach is proposed and used for leaf 
disease detection. We test our program on 
more than 30 diseases that affect the 
plants, they are Leaf Mold, Late blight, 
Red rot, Wilt, Grassy Shoot, Smut, etc. 

 
The proposed approach is deep learning 
based and highly based on Convolutional 
Neural Networks. present experimental 
results indicate that the proposed 
approach is a valuable approach and can 
significantly support the accurate and 

automatic detection of leaf diseases. 
Based on our experiments, the developed 
Neural Network classifier that is based on 
statistical classification performs well and 
can successfully detect and classify the 
tested disease. 
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Conclusion 

In this project, a classification method of 
leaf diseases based on deep learning was 
introduced to identify and classify more 
than 50 common leaf diseases: Leaf Mold, 
Late blight, red rot, Wilt, Grassy Shoot, 
Smut, etc. Based on the improved Resnet-
50 model, 10000 leaf pictures (after data 

augmentation) of different diseases were 
selected and prepared for batch learning 
and training. After about 10 epochs, the 
recognition accuracy of the three diseases 
reached 98.3% in the training set and 
98.0% in the test set, respectively. The 
pictures were sorted out in advance and 
named uniformly in one folder, instead of 
making labels for each one by hand. 

 
Future Scope: 

In the proposed system we have used a 
pre-trained deep learning model called 
convolutional neural networks for the 
classification and detection of leaf 
diseases. This has provided some 

directions for future research such as 
developing better segmentation 
techniques selecting better feature 
extraction and culling classification 
algorithms. In the future scope, we can 
also include an option for the user like 
user can add a new leaf that is not in the 
database for disease detection. 
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