
International Journal on Recent and Innovation Trends in Computing and Communication 

ISSN: 2321-8169 Volume: 11 Issue: 10 

DOI: https://doi.org/10.17762/ijritcc.v11i10.8492 

Article Received: 22 July 2023 Revised: 18 September 2023 Accepted: 06 October 2023 

___________________________________________________________________________________________________________________ 

 

    294 

IJRITCC | October 2023, Available @ http://www.ijritcc.org 

Cotton Plants Diseases Detection Using CNN 
 

1 Nilesh N. Thorat, 2Mayuresh Gulame, 3Aarti P.Pimplkar, 4Nilesh P.Sable, 5Pramod B. Dhamdhere, 6Nilesh Kulal. 
1 Assistant Professor, CSE, MIT ADT School of Computing, MIT ADT University, Pune, India, nileshthorat4694@gmail.com . 

2 Assistant Professor, CSE, MIT ADT School of Computing, MIT ADT University, Pune, India. 
3 Assistant Professor, CSE, MIT ADT School of Computing, MIT ADT University, Pune, India. 

4 Associate Professor, Department of Computer Science & Engineering (Artificial Intelligence), Bansilal Ramnath Agarwal Charitable 

Trust's, Vishwakarma Institute of Information Technology, SPPU, Pune, India, drsablenilesh@gmail.com . 
5 Assistant Professor, AI&ML, G. H. Raisoni college of engineering & Management, Wagholi Pune India. 

6 Assistant Professor, MIT ADT School of Computing, MIT ADT University, Pune, India. 

∗ Corresponding author’s Email: nileshthorat4694@gmail.com. 

 

Abstract: Identifying cotton infections is a major problem that often requires expert assistance in determining and treating the disease. 

This investigation aims to create a sophisticated learning model that can tell a plant's illness apart from images of its leaves. Convolution 

Brain Organization is used to do move training to complete deep learning. For the dataset used, this method produced outcomes for a given 

state of quality. The main goal is to offer this approach to as many individuals as is realistically expected while reducing the cost of 

professional aid in identifying cotton plant diseases. The ability to recognize and understand items from photographs has been made 

possible by rapid advancements in deep learning (DL) techniques. 
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1. INTRODUCTION 

Plant diseases and inflammation are one type of cataclysmic 

occurrence that affects a plant's normal development and even 

accounts for plants dying throughout the complete 

development link of a plant, from seed to seedling 

development. Plant diseases and bugs will frequently be 

considered from the perspective of human beings in computer 

vision tasks rather than being primarily defined by numbers. 

India is arguably one of the oldest nations to genuinely do 

farming. The continued use of old farming methods leads to 

poor crop output and limited benefits for farmers. A number 

of things have an impact on the state of India's agriculture. One 

of the most challenging tasks that farmers must do when 

cultivating plants is deciding on a crop to plant. The 

development of several crop-related diseases has an effect on 

the farming industry's overall revenue. One of the most 

prevalent problems is the loss of a significant amount of 

production as a result of infections. A large percentage of the 

production process is hampered by diseases growing in the 

plants. It leads to an emphasis on effective methods for 

locating crop illness. The presence of multiple plant diseases 

is a major concern for farmers. [1, 7] 

2. LITERATURE REVIEW 

The study of qualities that affect fruit and vegetable 

productivity and quality, as well as price estimation, are 

some of the many purposes served by plant classification. Other 

purposes include plant recognition, data extraction, and the 

investigation of the factors that determine these products' 

quality and productivity. Following that, a few examples of 

categorization methods are displayed. Software that is 

malicious, often known as spyware, has generally been used 

for illicit operations, and novel forms are constantly being 

found. It is possible to develop support techniques that may be 

used for a variety of occupations by having the capacity to 

classify tests with similar components into families. [11] 

Bottleneck characteristics are eliminated from spyware 

tests, which are displayed as byte plot images in grayscale, by 

convolutional neural network layers of a   VGG16   basic 

neural network configured on the ImageNet data set. The 

preliminary results on a set of data with 10,136 algorithms 

from 20 clear families showed how our method can be 

employed to represent malware types with a precision of 

92.97%, surpassing comparable methods for thinking created 

in the creation of that comprehensive understanding of 

astronomy. It is abundantly evident that secure groups exist 

because of the significant correlation between seed 

transparency,    phenotypic    gatherings,     and tested rearing. 

To test a different method for identifying crop groups, this 

examination includes nuts, for example. A crop that produces 

oil, nuts are a significant source of income. The many nut 

types must be observed and categorized, beginning with their 

history and features of every shift. 

 The basic (CNN) VGG16 was also constructed using 

huge learning progress in this article, and it was then used to 

classify and organize 12 unusual groups of peanuts. Gray 
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Scale, finalization, and ROI extract were used to prepare the 

3365 photos of 12 gorgeous varieties of nut units that the 

scanner captured in order to provide the nut safety 

pedagogical documentation. There have been multiple moves 

of VGG16. Floors F6 and F7 of the VGG16 that were which 

are completely linked, have to be eliminated [12]. The piece of 

writing mentioned above claims that rice crops frequently 

show signs of nutrient insufficiency in the leaves that they 

produce. In order to ascertain when the rice is getting 

sufficient nutrients, look at the colour and structure of the leaf. 

For this kind of diagnostic work, the employment of a 

classification algorithm is a useful and effective technique. 

Although fully convolutional neural networks (DCNNs) 

have shown to be   efficient at recognizing pictures,   there   

is   limited   study on utilizing them for determining what 

nutrients are missing from rice. The research presented here 

suggests that DCNNs can be used to determine what elements 

are deficient in rice. [13] 

Plant-related bacteria all over the world result in 

Significant yield issues that are developing. Many experts 

have concentrated on finding the best technique to reduce the 

mischief of plant infections. Two to three specialists worked 

together to analyse the organism's defence systems and 

attempt to dismantle its defences against microorganisms. A 

scoring system and specific evidence were developed by two 

or three specialists using leaf photos to track and predict plant 

problems. This audit's objective is to describe how artificial 

intelligence (AI) has been utilized to categorize plant illnesses 

and reveal plant protective features. [14] 

Producers have a substantial obstacle due to the specific 

location of collect illnesses throughout the recent shift events 

and corn crop development season. The strategy outlined in 

this analysis had a mean end precision of 92% for all three 

maize challenges that were evaluated. It is more fascinating and 

important than all four other methods and can be utilized to 

safeguard crops in underdeveloped nations. [15] 

Agriculture-related industry is the backbone that 

supports the economy. On the planet, India has the second-

highest farm yields. The opportunity is immense for its 

commitment to the expansion of the economy. The true 

detection and screening for leaf diseases by ranchers is 

incredibly challenging. This acts to be one of the motivating 

factors for the modified leaf pollution affirmations paradigm. 

In the early stages of several ailments of plants, the 

recommended approach aids in changing the obvious 

indications. The development will continue to flourish in this 

manner. Focusing on various diseases of leaves is what makes 

this investigation important. The development will continue to 

flourish in this manner. Focusing on numerous leaf diseases is 

what makes this investigation important. SVM, randomly 

generated forests, and linear regression have all been used for 

coordinating various plant loads works better than the other 

two classifiers when the outcomes gathered have fallen down. 

The model's efficacy in practical contexts is shown by its 

outcomes. [16] 

Crop leaf ailment obvious confirmations and technique 

is one of the hypnotizing assessment fields with reference to the 

developing area. Using image processing and AI techniques, a 

strategy for classifying and diagnosing crop leaf concerns is 

suggested in this study. The contamination from leaf explosion, 

brown identifies, and leaf blight caused by bacteria are taken 

into consideration while determining the visual appearance of 

the proposed technique. Multimodal thresholds are used to 

identify the load position in the crop leaf. As a result, 

prominent part groupings like tone, appear, and shape 

highlights are prohibited from the harmed image's afflicted 

region. In order to classify data, Support Vector   Machines   

(SVM)   and   n- nearest Neighbors (nearest) evaluations are 

utilized. The aforementioned classifiers are employed to 

analyze the suggested perspective's presentations. The 

findings of the exploratory research are conflicting, yet 

cutting-edge work is approaching. Our proposed technique has 

a detection accuracy of 89.20%, 82.87%, and 89.29% for major 

scourge, fine hidden identify, and leaf effect, accordingly, in 

rice plants. [17] 

Agitation and uncertainty in the currently growing 

industry, ID is a crucial factor in rice development. rice output 

is threatened by troubling forces and problems, mainly in the 

nation of India, but ID remains to be a problem in massive 

growth and frequently. The findings show that, with a top 

precision of 96.7 percent. [18] 

Consider the number of meals you consume every 

single day. Consider the planet's existing population as well as 

the quantity of food required to feed everyone. Since the 

advent of farming, industrialized farming has generated a 

large portion of the food required to feed the global 

population. Due to an unprecedented rise in productivity since 

the 1960s, this type of farming is now producing sufficient 

food for all the people on World. 

Take into account how many foods you eat each day. 

Take into account both the current human population around the 

world and the amount of food needed to feed everyone. 

Industrialized farming has produced a sizable amount of the 

food needed to feed the world's population since the invention 

of agriculture. In the 1960s, production has increased at an 

unparalleled rate, and today this sort of farming can feed the 

entire planet. 

The only method to put an end to hunger is to boost 

the production of food. Apart from to being an important food 
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crops, rice is eaten by billions of humans around the world. 

Each year, diseases and pests damage rice fields, which is a 

huge problem for farmers who don't keep an eye on and 

properly maintain them. In addition to careful crop planning, 

prompt diagnosis and treatment of crop illnesses will reduce 

losses and stop rice from developing a major infection. By 

treating these diseases, it is possible to ensure that agriculture 

is carried out in an environmentally friendly manner. 

As a result, using a   trained   system for 

recognizing diseases of plants is a good strategy to ensure that 

farming is done safely through making informed judgments 

regarding how to recognize  crop diseases. 

3. TYPE OF COTTON DISEASES 

Grey mildew disease: The grey fungus infection of the 

cotton plant, which is frequently mistaken for both downy or 

powdery mildew illness, is unknown for many farms. The 

outermost layer of a plant and the bottom portion of the plant 

are frequently where the pathogen is detected. It manifests as 

random or triangular white lesions. Boxes indicating margins 

and print areas can result from this sickness and can result in a 

30% loss in production. You may quickly check your margins 

to verify if your print area fits inside the permitted region by 

holding it and your produced paper up to the lights. 

 
Figure:-1 The disease of grey mildew. 

Cotton Leaf Blight: Cotton's plant disease is a different 

fungus, commonly referred to as Alternaria s leaf spots also 

known as Alternaria s leaf spots and is a different fungus. For 

example, the leaf spot and curse may manifest as ring-like 

structures with a distinct centre, and the surrounding tissue 

may turn yellow. 

 
Figure :-2 Leaf  Blight on Cotton. 

Cercospora leaf spot: Cercospora leaf spot, which is brought 

on through the Cercospora fungal infection, is a significant 

issue for cotton growers. On older leaves, infections are more 

common and the bacteria results in ruddy dots or damage with 

pale or greyish patches on the upper layer. The dimension of 

this patch increases as the condition worsens. 

 

Figure:-3 Leaf spot on Cercospora. 

Cotton Seedling blight: - The harvest of cotton experiences a 

bacterial infection through every phase of development. The 

first signs of growth may appear as small, water-splashed-like 

lesions that eventually grow to exact areas. The affected area 

must be surrounded by a faint golden. 

 

Figure: - 4 Seedling Blight on Cotton 

Cotton Bemisia tabaci: The leaf curling viruses are what cause 

the leaf curling diseases. The affected plants have thickened; 

cup-shaped leaves that curve upward. Because infections 

cannot be transmitted by transport, reducing the number of 

whitefly species will reduce the prevalence of infections. 
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Figure: - 5 Cotton leaf curl disease 

4. Methodology. 

Convolutional neural community is at 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 a picture. 

Different CNN versions are used for ailment class and 

detection. Squeeze Net structure applies 3 essential techniques 

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 

requiring a touch transmission capacity. Squeeze Net makes 

use of a hearth place module which includes a squeeze layer 

(with 1x1 clear out to lower the entrance channel from 3x3) 

and makes bigger the layer (a mixture of 1x1 and 3x3 filters to 

lessen clear out size), squeeze layer and make bigger layer 

observed through the Rel activation layer. Fire modules on the 

squeeze Net structure include layers, squeeze layer, and make 

bigger layer, each of that is the primary key of the squeeze Net 

structure. 

Convolutional Neural Networks area kind of a number of 

co-neural networks designed to identify similarities in visual 

data. Convolution is the term used by CNN to describe 

numerical capability. It is a kind of linear operation where you 

duplicate 2 functions to make a third function 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 give a result that is utilized to 

remove data from the picture shown in Figure1. 

 

Figure:-6 Neural  Network  System. 

 

5. Materials & Methods: - 

Our suggested approach decreases the parameter's size and 

yields decent accuracy. Utilizing a machine learning 

algorithm, Customized CNN, VGG16, and ResNet50, the 

cotton database was created. The CNN algorithm consists of 5 

convolutional layers, a layer for dropouts, and an optimal 

pooling layer. Seven classes make up the Soft Max layer, 

which is used for analyzing leaf disease. In 1 hour, 34 minutes, 

and 56 seconds, the model who appeared on CNN was ready. 

CNN used an overall of 9,185,606 factors, which resulted in a 

precision score of 95.1 percent. VGG sixteen is a well-known 

pre-trained model. VGG was first applied to the ILSVRC in 

2014. It won an ILSVRC competition. 

VGG16 is a straightforward trained network. Each level 

has a total of 16 levels. The simulation ran in 54 minutes and 

three seconds using 14,878,982 bounds on the cotton database 

structure, and it had an accuracy of 98.10%. Compared to a 

custom CNN, the model was built with an impressively higher 

level of accuracy on fewer parameters. ResNet50 is a pre- 

trained artificial intelligence model. The representation was 

initially developed using the Image on Net data. The top 

ResNet50 levels were then attached to finish it. The model had 

a 98.32% accuracy rate. The suggested strategy, which was 

based on the Deep Learning technique, greatly enhanced the 

outcomes and achieved a precision of 98.53%. We used our 

data set to train a number of algorithms. After the CNN model 

was invented, ready-made models such as Initiation V3, 

ResNet50, and VGG16 were created. [05]. 

 

 

 

 

 

 

 

 

Figure:-7 Model for Leaf Disease Identification. 

6. RESULTS 

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 categorize 

the illness in cotton in this case. Black-spotted arm. If both 
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behave in an inconsistent manner, it harms the farmer's 

reputation and respect. [06] Although calcium (Ca) shortage in 

cotton plants is very infrequent, it was previously recorded in 

highland soils of the former cotton belt. Compared to low 

calcium concentrations, this pathway causes aluminum 

toxicity under soils with a low ph. As chloroplast, plants store 

about 60% of their calcium Ca content varies between different 

plant sections. Although low in seed and fibber the calcium 

content in mature cotton plants ranges from 90 to 160 kg ha1 of 

calcium Salinity, as well as temperature interactions, are used 

to determine the optimal Ca content in cotton crops. The 

amount of magnesium in the crust of the Earth is tremendous, 

reaching up to 1.12%. Plants take up calcium from the soil in 

the form of Ca2+ ions. The meristematic and differentiated 

cells of the plant need magnesium, which is also important for 

the operation of cell membranes. Plants need calcium for the 

production of mitotic absorbing iron, manganese, zinc, and 

copper. It also helps plants keep an appropriate ratio of 

nutrition. The amount of magnesium in the crust of the earth is 

tremendous, reaching up to 1.1%. Plants take up calcium 

from the soil in the form of Ca2+ ions. The meristematic and 

differentiated cells of the plant need magnesium, which is also 

important for the operation of cell membranes. Plants need 

calcium for the production of mitotic spindles, to activate 

enzymes, and to control metabolic processes. Ca regulates 

micronutrients and aids plants in absorbing iron, manganese, 

zinc, and copper. It also helps plants keep an appropriate ratio 

of nutrients. (Table 1). 

 

Table 1.Calcium as nutrient. 

 

 

Figure:8 Comparison results of Containing calcium as a nutrient. 

7. CONCLUSION. 

The proposed system, a web-based system that employs 

convolution 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 

recognizes 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 facing 

in a number of diseases. 
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