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Abstract - Cotton is one of India’s most important cash 
crops and has been a major contributor to the country's 
economy for decades. According to the Ministry of 
Agriculture and Farmers Welfare, cotton contributes to 
about 5% of India's total agricultural GDP and 2.5% of the 
country's overall GDP. Cotton is a major source of 
employment for millions of people, particularly in rural 
areas, where cotton cultivation is the main source of income. 
According to the Cotton Corporation of India, cotton 
cultivation provides employment to approximately 6.00 
million farmers and 40.00 million farm laborers. Cotton 
plants are susceptible to several diseases that can 
significantly reduce crop yield and quality, resulting in 
substantial economic losses for farmers. 
 
Therefore, timely and accurate detection of these diseases is 
crucial to prevent their spread and minimize economic 
losses. Modern technologies and techniques can help farmers 
identify the signs of disease in the crop even before visible 
symptoms appear. Early detection can help farmers to 
identify the specific disease affecting their crops and take 
timely action to minimize their losses. 

The use of CNN and image processing in disease detection 
use features extracted from the plant's leaf images to 
accurately diagnose specific diseases. The use of these 
models can help farmers take immediate action to prevent 
further spread of the disease. However, these models have 
the potential to revolutionize cotton farming in India, 
helping farmers improve their crop yield, quality, and overall 
economic well-being. 
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I. INTRODUCTION 

Cotton farming is an important sector of agriculture in 
India, with a long history dating back to ancient times with 
a diverse range of varieties grown across different regions 
of the country. Cotton is an important crop for many 
farmers in India, especially those in the central and 
southern parts of the country. Cotton farming in India is 
characterized by a mix of large-scale commercial farms and 
small- holder farms. Over the years, Indian cotton farmers 
have faced a number of challenges, including pest and 
disease outbreaks, market fluctuations, and environmental 
degradation. 

 

However, through innovative farming practices, research 
and development and the government support, the sector has 
continued to thrive, contributing to the country's economic 
growth and development. Therefore, the paper introduces 
and examines whether CNN model and image processing 
techniques can accurately detect and classify cotton plant 
diseases, which can ultimately help to improve crop 
management and prevent yield losses. 

II. AIMS & OBJECTIVES 

The aim of developing a cotton plant disease detection 
model using CNN, ResNet, image processing is to provide an 
accurate, reliable, and efficient method for detecting and 
diagnosing diseases in cotton plants. 

The main objectives of the model are as follows: 

1. Early Detection: The model aims to detect the 
presence of diseases in cotton plants at an early 
stage, allowing for timely intervention to 
prevent further spread of the disease and 
minimize crop losses. 

2. High Accuracy: The model aims to achieve a 
high level of accuracy in disease detection, 
ensuring that the results are reliable and can be 
used by farmers and researchers to make 
informed decisions about plant health. 

3. Scalability: The model should be scalable and 
able to process large datasets of images quickly 
and efficiently, enabling it to be used in large- 
scale agricultural applications. 

4. User-friendly: The model should be user- 
friendly and easy to use, with a simple interface 
that enables farmers and researchers to upload 
and analyze images of cotton plants with 
minimal training. 

5. Versatility: The model should be versatile and 
able to detect a wide range of diseases in cotton 
plants, including both common and rare 
diseases. 

Overall, the cotton plant disease detection model aims to 
provide a powerful tool for improving crop management 
and reducing the impact of plant diseases on cotton 
production. 
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III. LITERATURE SURVEY 

1. Navina Pandhare and Vrunali Panchal, Shivam S. 
Mishra and Mrs. Darshna Tambe (2022) study 
on Cotton leaf disease detection using deep 
learning. This paper presents a state-of-the-art 
approach to deep Convolutional Neural Network 
(CNN) models and image processing for plant 
disease recognition and classification. Here, the 
real-time dataset contains images of various 
cotton diseases, which are used for training and 
testing. A Convolutional Neural Network to train 
the model. Image processing techniques for 
feature extraction, image classifications. However, 
this system requires high implementation and has 
computational complexity as less accurate results 
are produced. 

2. Rajani Zambare, Rashmi Deshmukh, Chetan 
Awati, Suresh Shirgave, Sandeep Thorat, 
Sheetal Zalte (2022) studied on Deep Learning 
Model for Disease Identification of Cotton Plants. 
The proposed study presents a Convolutional 
Neural Networks model to solve the problem of 
the identification of diseases in cotton leaves, it 
uses real-time data set containing images of cotton 
leaves from a Kaggle web- based data science 
environment. In the model initially, the images are 
reprocessed and segmented based on their 
characteristics and quality with the help of the 
standardization method and image is compressed. 
The SoftMax function is applied to get the 
classification of the image. The model accuracy is 
obtained for classification is 99.38%. However, 
the application has to be developed for the 
farmers by using intelligent devices with disease 
detection features. 

3. Muhammad Suleman Memon, Pardeep 
Kumar, Rizwan Iqbal (2022) studied on Meta 
Deep Learn Leaf Disease Identification Model for 
Cotton. Dataset was trained on custom 
convolutional neural networks (CNN), VGG16, 
Transfer Learning and ResNet50. First the CNN 
model was trained, and pre-trained models such 
as VGG16, ResNet50 and Inception V3 were 
trained. At the end, multiple models were 
combined together using the ensemble approach. 
The final model was again trained on the cotton 
dataset. The data was collected first, and then the 
undesired noise was eliminated from the photos. 
The proposed model has outperformed the Cotton 
Dataset with an accuracy of 98.53%. However, 
the model can be further improved with regard to 
processing low resolution images and by reducing 
the size of the model. This will help with 
deploying the model on mobile devices. 

5. Varun Suryawanshi and Yash Bhamare, Rahul 
Badgujar and Komal Chaudhary, Mr. Bhushan 
Nandwalkar (2021) studied on Cotton Leaf Disease 
Detection using CNN. Tensor Flow framework CNN 
model for identification of plant diseases and the 
image processing techniques are used in this study. 
The Data augmentation performed using MATLAB 
and if the images have more than one object then 
CNN recognizes the edges and also classifies the 
images accordingly. This system helps the Indian 
farmers for detection, identification of cotton crop 
diseases as it provides efficiency and required 
accuracy. However, this method will only show the 
result of cotton leaf disease if other leaf input images 
are provided rather than cotton leaf then it displays 
the result between defined disease classes and along 
with this if five or more images at once then the 
system lags. 

6. Dr. S. Ramacharan (2021) research on A 3-Stage 
Method for Disease Detection of Cotton Plant Leaf 
using Deep Learning. In this study the CNN 
Algorithm is formulated on the Convolution Neural 
Network to identify cotton plant leaf diseases. Real 
time images are accumulated by means of web 
camera and kept in database. The input test image is 
acquired and pre-processed in the next stage and 
then converted into an array of the form for 
comparison. The model is appropriately trained by 
CNN and then organization takes place. In order to 
enhance disease identification rate at several stages, 
the training samples can be improved with the 
optimum features given as input condition for 
disease recognition. 

7. Premkumar Borugadda and Surla Govindu 
(2021) studied on Classification of Cotton Leaf 
Diseases Using Alex Net and Machine Learning 
Models. According to an open-access cotton disease 
dataset was used for training and validating the Alex 
Net model. The Research framework has three 
phases. The first phase is pre-processing of input 
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4. Rahul Mhatre and Vishal Lanke (2021) studied 
Cotton Leaves Disease Detection and Cure Using 
Deep Learning. They used Image processing 
techniques and classification techniques are used to 
identify cotton leaf diseases. Factors such as color, 
shape and texture are useful in pattern recognition, 
classification, free accuracy and errors are 
calculated. This approach can remarkably support 
disease detection. However, diseases are detected by 
calculating only affected leaf area which leads to less 
accurate results because of the lack of factors used 
for detecting the diseases. This system also 
recommended the use of pesticides which could 
harm the soil in the long run. 
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