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Cotton plants diseases detection Using Convolutional Neural Network
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ABSTRACT :

Cotton plant diseases location is a tremendous issue and frequently need proficient support to identify the
infection. This exploration centers around making a profound learning model that distinguishes the sort of
sickness that impacted the plant from the pictures of the leaves of the plants. The profound learning is finished
with the assistance of Convolutional Brain Organization by performing move learning. This technique
accomplished condition of workmanship results for the dataset utilized. The primary objective is to bring down
the expert assistance to identify the cotton plant illnesses and make this model open to however many
individuals as could reasonably be expected. Fast upgrades in profound learning (DL) procedures have made it
conceivable to identify and perceive objects from pictures. DL approaches have as of late entered different
horticultural and cultivating applications subsequent to being effectively utilized in different fields.

Keywords : Cotton Plant, Diseases, Image Processing, Deep CNN, Deep Learning, Image Recognition.

1. INTRODUCTION

Plant infections and irritations is one sort of cataclysmic events that influence the typical improvement of plant
& even explanation plants passing during the entirety improvement connection of plant from seeding headway
to seed & to seedling advancement. In the machine vision errands, plant sicknesses & bugs will commonly be
the contemplations of human experience as opposed to an essentially numerical definition. India is quite
possibly of the most established country actually rehearsing farming. Historical farming techniques remain in
use, which results in low crop production and few advantages for farmers. The health of India's agricultural has
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been impacted by various factors. Choosing a crop to plant is among the most difficult tasks that farmers must
complete when raising crops. Overall production of the farming sector also is impacted by the introduction of
numerous crop-related diseases. The destruction of a substantial section of the creation due to diseases is one of
the common problems. The development of infections in the plantlets hampers a significant portion of the
manufacturing phase. This causes a focused on efficient strategies for identifying crop infection. For farmer, the
existence of several plant viruses is a big worry.[1,7]

2. TYPES OF COTTON DISEASES

Grey mildew disease:

Many farmers are not aware about grey mildew diseases of cotton plant, which is regularly misidentified as
either downy or powdery mildew disease. Pathogen is commonly found on lower side of leaf as a mass of white
buildup, and on the leaf's top surface., it show up as three-sided or sporadic whitish sores. This diseases can
result in yield loss up to 30%.

Figure 1. Grey mildew disease

Cotton Leaf Blight:

Cotton leaf blight, is called as Alternaria leaf spot, is caused by the Alternaria fungus. Side effects incorporate
leaf spot and curse in concentric rings in a pinpoint center example, and tissue encompassing the spots might
become yellow.

Figure 2. Cotton Leaf Blight

Cercospora leaf spot:

Cotton farmers face a major problem with Cercospora leaves spot, which is cause by the Cercospora fungus.
Diseases are the more common on old leaves, and the microbe causes ruddy spots or injuries on the upper
surface with whitish or grayish spots. As per the diseases progress, the size of the spot becomes bigger.

Figure 3. Cercospora leaf spot
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Cotton Bacterial Blight:

Bacterial blight disease of cotton is prevalent throughout the crop growth stages. The principal indications of
development can be little spots that look like water-splashed sores, which later form into precise spots. A light
yellow corona should be visible nearby around the tainted region.

Figure 4. Cotton bacterial blight

Cotton Leaf Curl Disease :

Cotton leaves curl disease is caused by the leaf curl virus. The impacted plant's leaves thicken, curl upward, and
look like a cup. Since viruses are not trains, they are communicated by Whitefly; in this manner, controlling the
whitefly populace will diminish diseases incidence.[02]

Figure 5. Cotton leaf curl disease

3. METHODOLOGY

Convolutional neural community is a technique of deep mastering designed to understand visible styles at once
from picture pixels through minimizing pre processing. CNN can understand styles with loads of versions
contained in an picture. Different CNN version are used for ailment class and detection. Squeeze Net structure
applies 3 essential techniques with inside the formation of its shape in order that it is able to offer excellent
accuracy and reduce the variety of parameters. The increase of squeeze Net construction might be a little
structure require a touch transmission capacities. Squeeze Net makes use of a hearth place module which
includes a squeeze layer (with 1x1 clear out to lower the enter channel from 3x3) and make bigger the layer (a
mixture of 1x1 and 3x3 filters to lessen clear out out size), squeeze layer and make bigger layer observed
through the ReLu activation layer. Fire modules on squeeze Net structure include layers, squeeze layer and
make bigger layer, each of that are the primary keys of squeeze Net structure[03,09].

Convolutional Neural Networks are a kind of number of co neural network designed to identify similarities in
visual data. Convolution is the term used by CNN to describe the numerical capability. It a kind of the linear
operation where you duplicate 2 function to make a third functions that imparts how one capability's shape can
be changed by the other. In basic words, two pictures that are addressed as two frameworks, are multiplied to
the give a result that is utilized to remove data from the picture shown in Figure 6.[04]
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Figure 6. Deep Learning CNN Architecture
4. Materials & Methods

Our recommended method reduces the parameter and produces very good accuracy. The cotton dataset was
prepared using the meta learning algorithm, Custom CNN, VGG16, and ResNet50. Five of convolutional layers,
dropout layer, & a maximum pooling layer make up the CNN model. The SoftMax layer contains 7 class that it
uses to analyse leaf illness. The model on CNN was prepared in 1 hour, 34 minutes, and 56 seconds. Total
numbers of parameter used by CNN was 9,185,606, yielding an accuracy rate of 95.37 percent. A wellknown
pre trained model is VGG 16. It was initially used in 2014 on the ILSVRC. It had triumphed in an ILSVRC
contest. A simple to use pre-trained network is VGG16. There are 16 levels in all. We had the choice of
choosing the direction of our research by freezing the top most layers of the VGG16 pre-prepared model. On a
database of cotton, the model ran in 54 minutes and 3 seconds with 14,878,982 boundaries and achieved an
accuracy of 98.10%. The model was built with an impressively greater degree of precision than a custom CNN
on fewer boundaries. A pre-trained ML model is ResNet50. The ImageNet database was initially used to prepare
the model. To complete it, the top most layers of ResNet50 were adhered. The model's accuracy was 98.32%.
The suggested model, which is based on the meta Deep Learning algorithms, greatly enhanced the outcome and
attained a 98.53% accuracy. We used our dataset to train a number of models. The Convolutional Neural
Network model was first created, and and pre-made models, such as Initiation V3, ResNet50, and VGG16, were
created.The cotton dataset was once more used to create the final model. The model's working process is visible.
The unwanted noise was removed from the images once the information had been acquired. The annotation
process was finished by professionals in agriculture. Data augmentation process was used for increase the
database size after annotation. [05]
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Figure 7. Workflow of Model For Leaf Disease Detection
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5. RESULT

Training and testing are the two key components needed for the classification. For testing, a random image from
the dataset is provided to the classifier along with photos of cotton leaves with infected and healthy leaves.
Multi-class SVM is used to classify diseases into Bacteria blight, black arm spot, and leaf spot. Multi SVM can
detect and categorise the illness in cotton in this case. Black-spotted arm. If both behave in an inconsistent
manner, it harms the farmer's reputation and respect.[06]

6. CONCLUSION

The proposed system, a web-based system that employs convolutional neural networks, will be built effectively.
The model, Training, will effectively identify the illnesses using the training data, which contains several photos
for each disease. Three hidden layers make up the CNN, which recognises photos of cotton leaves diseases. The
model effectively receives the user's input picture and responds with input in the form of disease discovered,
prevention measures, corrective dimensions, necessary herbicides, and predicted costs for those necessary
herbicides. The identifying process can potentially encompass other illnesses. For picture capture in areas, the
model may also have a hardware design using IOT. The web interface may also have a discussion board that
enables producers to talk about current trends they are face a number of illnesses.
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