
 

 

 

 

  

Multi Crop Disease Detection 

M.S.B.Kasyapa*, M.Meena, L.Bhanuchander, K.Sandeep1 and V.Sriram 

Department of IT, Vignan Institute of Technology and Science, Deshmuki, Hyderabad TS India 

msbkasyapa@gmail.com 

Abstract. Agriculture affects people's lives and financial standing. It 

provides a significant portion of the GDP and has a large workforce. Crop 

infections are one of the main issues contributing to farmers' current crop 

production losses, which can be attributed to a variety of factors. 

Naturally occurring diseases are a major cause of crop losses. Ineffective 

disease control causes an annual loss of agricultural produce, which, if 

left unchecked, will have detrimental consequences on productivity, 

quantity, and quality. Detecting leaf disease with automatic methods like 

image processing is very important and advantageous. In the existing 

system, the CNN model is built to classify the diseases of Paddy Crop 

with 72 percent accuracy. In this study, an application was created 

utilizing CNN, which detects the diseases and provides appropriate 

remedies. The dataset included six types of diseases. Three crops and 

Each crop have two types of diseases. Paddy crop, which is mostly 

produced in India; tomato crop; and cotton crop, which holds a unique 

position among all crops and is also referred to as "white gold". These 

three crops have been taken into account for this study. 96 percent is the 

accuracy of proposed CNN model.  

Keywords: crop disease detection, convolutional neural networks, 

cotton disease, rice disease, tomato disease. 

1.Introduction 

Understanding the agricultural sectors is essential for helping countries develop. 

Agriculture is a unique source of income that helps farmers grow. The growth of 

agriculture is essential to a strong nation and is required on the international market. 

Massive food production will be required during the next 50 years due to the 

exponential growth of the world's population. In the agriculture industry, knowledge of 

the various crop varieties and illnesses that affect each level, as well as early analysis 

of that information, are vital and dynamic. The primary issue facing farmers is the 

prevalence of several diseases on their crops. For agriculture to produce the most food, 

disease classification and analysis are vital issue Crop disease categorization and 

identification are crucial to take into consideration in the future since food safety is a 

major problem because of a lack of infrastructure and technology. Disease control, food  
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security, and yield estimation all require this. Since it may be able to monitor vast 

agricultural fields and identify disease symptoms on plant leaves as soon as they appear, 

the detection and diagnosis of crop illnesses is a crucial area of research. Finding a 

method that is rapid, effective, economical, and efficient to identify cases of crop 

diseases is therefore crucial. 

A. Existing System  

In existing system, Convolution neural network algorithm is employed to identify the 

leaf diseases of single crop. CNN Algorithm: A paddy crop diseases are classified using 

CNN algorithm. The CNN network model build with 10 layers and maximum 20 

epochs. The accuracy of the existed system is 72 percent. And it does not provide 

Problems in Existing System: 

 • Accuracy of disease detection is low. 

• Remedies are not provided. Variations 

B. Proposed System 

In the Proposed model, we have implemented multi crop multi disease detection using 

Conventional Neural Network (CNN), which is far more accurate than the existed CNN 

algorithm which we have already discussed. In order to make multi crop disease 

detection systems more accurate, we need to be use the well trained Keras model to 

build the convolutional neural network layers to classify the diseased im- age. Here, 

we‘ll be treating three crops each with two diseases. we extract Region of Interest (Im- 

age Datasets) and separated the training and testing datasets and then implement a CNN 

(convolutional neural network) capable of performing disease detection. Hence, This 

proposed model predicts more accurately than existing model.  

Advantages of the Proposed System:  

• Accuracy of disease detection is high. 

• Speed of disease detection is high. 

• Provide remedies. 

2. LITERATURE SURVEY 

G.F., Zhang, H., W.J., H., Zhang, et al.,[1] The article describes a deep learning-based 

solution for illness identification.. To identify along with categorise illnesses, an 

approach based on convolutional neural networks is utilised. In this model, three 

maximum pooling layers and three convolutional layers come before the following two 

fully connected layers. The results of the experiment indicate that the suggested 

framework surpasses three pre existing models, namely VGG16, In- ceptionV3, and 

MobileNet, in terms of performance. The average classification the suggested model's 

accuracy, which varies from 76 to 100 percent depending on the class, is 91.2 percent 

for the nine illness classes and one healthy class.  

Mohit Agarwal, , Abhishek Singh, Siddhartha Arjaria , Amit Sinha, Suneet Gupta et 

al., [2] In this paper, the recommended method for identifying and classifying illnesses 

is a methodology founded on Convolutional Neural Networks that comprises three 

maximum pooling layers and three convolutional layers succeeded by two fully 

connected layers. The outcomes of the experiments indicate that the suggested model 

surpasses pre-existing models like VGG16, InceptionV3, and Mobile Net. The 
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precision of classification varies from 76% to 100%, averaging at 91.2% for the 9 

diseases and 1 healthy cluster.  

R., Thangaraj, S., Anandamurugan, P., Pandiyan. et aal., [3] In this paper, By Using 

Deep Learning, this research developed a technique for detecting illness within plant 

leaves. GUL Application with deep learning is the primary method employed. The 

CNN algorithm was utilised to classify illnesses and provide treatments based on sick 

leaves from the Plant Village Dataset. The computational neural network Model is 

obtained 96% accuracy after training the model over eight times utilisingTensorflow. 

Abu Quwsar Ohi, Muhammad Mohsin, Kabir, and M. FMridha et al., [4] This article 

presents an efficient model for identifying plant diseases by combining various plant 

diagnoses. Although the model uses multi- class classification, it utilizes a using a 

multilabel classification method to identify the disease kind and plant at the same time. 

For the test and assessment, they gathered information from several internet resources, 

including leaf images of six different plants- tomato, potato, rice, maize, grape, and 

apple. Various prominent convolutional neural network (CNN) designs were employed 

in this research. The results of the study indicate that the Xception and Dense Net 

architectures outperform each other in multilabel classification challenges for plant 

diseases. They advocate for shorter hidden layer connectivity, skip connections, and 

spatial convolutions lead to superior classification outcomes in plant disease 

identification. 

Haridasan, A.Thomas, J., and Raj, E.D. et al., [5] In this paper, the recommended 

method employs an automated concept based strategy that integrates machine learning, 

image processing, along with deep learning to identify illnesses in crops of rice. The 

rice plant's affected region is located via image segmentation, and the illnesses are 

detected purely by its visual traits. Using a SVM algorithm and convolutional neural 

networks, certain rice plant diseases are categorised. The recommended deep learning-

driven approach got the maximum verification rate of 0.9145 using ReLU and softmax 

algorithms. Following identification, preventative remedies are suggested that can help 

those who work in cultivation to battle these illnesses in an effective manner. H. Amin, 

A. M. Soliman, and E. Hassanien,  

A. Darwish et al.,[6] This research offers a DL algorithm for maize plant leaves that 

extracts sensitive data from photos using EfficientNetB0 and DenseNet121 are two 

convolutional neural networks (CNNs) that have already been trained. Techniques for 

data augmentation are employed to modify the pictures in the collection of data, 

increasing the diversity and number of pictures and allowing the algorithm to gain 

insight into more complicated examples of the information. The suggested model 

outperformed the ResNet152 and InceptionV3 models in the accuracy of classification 

(98.56%).  

Mahmud, Heung, B.; Chang, Y.K.; Shin, J.; M.S.; Rehman, T.U.; Ravichandran, P. et 

al.,[7] Automation based on machine vision is critical for meeting the demand of food 

for a continually rising population. It can boost both quality and quantity by minimising 

mistakes and in- creasing flexibility in the work process. Utilizing machine vision 

technology, agricultural production systems have been enhanced by more effectively 

identifying illnesses. This article takes an in-depth look at computer vision techniques 

for detecting stress and illness on plants, leaves, vegetables and fruits. The study on 



 

 

 

 

 

 

 

 

 

Multi Crop Disease Detection             1181

sophisticated machine vision techniques are projected to enhance all 12 agriculture 

management systems and provide farmers with thorough guidance and decision- 

making insights.  

. 

Architecture 

 

                     Fig. 1. The System Architecture of disease detection 

As shown in Figure 1. The System Architecture of disease detection as shown above 

Loading Dataset: Collect and load images of healthy and diseased crops.  

Data Preprocessing: Enhance image quality through resizing, noise removal, 

and augmentation.  

Feature Extraction: Identify key features like color, texture, and shape for 

classification.  

Algorithm Application: Use machine learning or deep learning models (e.g., 

CNNs) for disease classification. 

Detection: Predict crop health and identify diseases. 

Provide Remedies: Recommend treatments or solutions for detected diseases.  

3. Implementation 

An automated system, developed as a web application using CNN, provides an 

efficient solution for disease identification and suggests the most suitable 

pesticide. The process is visually represented through a block diagram. It begins 



performing paddy crop disease detection.  
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with the stages of image capture and pre-processing. Subsequently, features are 

extracted from the images and input into the CNN model. The system primarily 

consists of three main phases: The phases of testing, validation, and training 

phase for categorization.  

Dataset: We collect the data from Kaggle. The name of the dataset which we 

collect is Plant Disease Classification Merged Dataset. This dataset consists 

large number of Images belongs to various plant diseases. We collect diseased 

leaf images data from above dataset which is required for this research. 

STEP-1: Initially, we will start with creating a virtual environment in the 

visual studio software which has in- built python (3.8 version), then enabling 

that virtual environment.  

STEP-2: Next step is to write the python script and install all the required 

packages in the visual studio virtual environment.  

STEP-3: After Installing the required packages we need to import required 

modules and methods.  

STEP-4: Next step is we need to load the data and apply pre-processing 

techniques. STEP-5: After loading the data the data must be divided into 

training and validating data and testing data.  

STEP-6: Implement a CNN (convolutional neural network) capable of 

STEP-7: Using these datasets, we train the paddy crop disease detection 

network i.e., our convolution neural networks to identify disease type of the 

paddy leaf provided by the user based on the training it has received.  

STEP-8: Give the path of the paddy leaf image by using OpenCV to model.  

STEP-9: Finally, Model give output of the leaf. i.e., name of the disease of 

leaf.  

Modules:  

1. Input module  

2. Pre-processing module 

3. Classification model module 

4. Train module 

5. Evaluation module 
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Description of moules: Input module: User has to upload the diseased leaf 

image through user interface. This module was implemented using HTML and 

CSS. Pre-processing Module:  

Step-1: Removing the dodgy images  

Step-2: Loading the datasets.  

Step-3: Divide dataset into batches.  

Step-3: Scaling all the images.  

Step-4: Splitting the data into three categories: testing, validation, and training. 

Datasets: A dataset is a group of examples. For various purposes, we usually 

require a few datasets while working with machine learning techniques. Training 

Dataset: A dataset used to train our model by feeding it into our machine learning 

algorithm. Testing Dataset: A dataset that isn't utilized for model training but is 

used to confirm the accuracy of our model. One may refer to it as the validation 

dataset.  

Classification of module: Before training, it is essential to design an 

appropriate deep learning (DL) model architecture. An effective architecture can 

significantly enhance classification accuracy and speed. The primary types of 

DL networks currently include Recurrent neural networks (RNNs), generative 

adversarial networks (GANs), and convolutional neural networks (CNNs). 

CNNs are the most often used of these for feature extraction in tasks involving 

the identification and categorization of plant diseases. 

Convolution layer: The local correlation is utilized by the convolutional layer 

within an image to extract features. In the convolution operation, First, a kernel 

is positioned in the image's upper left corner. The products of multiplying the 

pixel values under the kernel by the equivalent values in the kernel are then 

added together. This sum is then increased by a bias value. After then, the kernel 

is moved by one pixel, and the procedure is repeated until the image has all 

conceivable locations. have been processed. This process helps detect patterns 

like edges or textures within the image. The extracted features are then passed 

to subsequent layers for further analysis and classification.  
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Pooling layer: The pooling layer helps the model become invariant to 

translation, scaling, and rotation by sampling features from the previous layer's 

feature map. Max pooling, min pooling, and average pooling are the three 

primary forms of pooling. Max pooling is used in this work. The maximum 

pooling method determines the highest value within a patch of the feature map 

and uses it to create a down sampled feature map. This approach is commonly 

paired with convolutional layers. Unlike max pooling, the average value inside 

the filter's coverage area is calculated using average pooling. When creating 

models, convolutional and pooling layers are frequently mixed, and each type 

of layer may include several layers. Each neuron in the completely connected 

layer is coupled to neurons in the layer above it integrating multi layered features 

and transforming them into a one-dimensional feature vector for tasks like 

classification or detection 

The fully connected layer: The term "fully connected layers" refers to the final 

layers of a neural network. In these layers, the feature map from earlier stages is 

flattened into a single dimensional vector. Flattening involves transforming an 

N×N matrix into a one- dimensional array. This flattened vector is traversed one 

or more levels that are entirely connected, which are designed to capture intricate 

relationships among high level features. Ultimately, the fully connected layer 

generates a single- dimensional feature vector as the output. 

Python libraries: Modules used in this project belongs to the data science 

packages of python. Following are the modules used in this project:  

1. Pandas 

2. Numpy 

3. Matplotlib 

4. Opencv-python

5. Tensorflow 

6. Tensorflow-gpu 

7. Keras 

8. Os 

9. Flaskence. 

4.  Results 

The proposed system is developed using Python 3, leveraging libraries such as Keras, 

TensorFlow, Matplotlib, and other essential tools. A Convolutional Neural Network 

(CNN) is utilized as the deep learning algorithm for this project. The model is trained 

on six distinct classes, covering three crops with two disease types for each crop. To 

run the application, execute python app.py in Visual Studio. This will generate a link; 

clicking on it will open the application in a web browser. 
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Fig. 2. Run the application 

As shown in figure 2: Run the application 

 

Fig. 3. Result 

As shown in figure 3: Result 

 

 

 

Fig .4. Training and validation 
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As shown in figure 4: Training and validation for Paddy Major The current system's 

accuracy and loss graph comparison 

 

Fig .5. Training and validation for Paddy Major 

As shown in figure 5: Training and validation for Paddy Major The proposed system's 

accuracy and loss graph comparison 

5. Conclusion 

The Detecting diseases in crops is a crucial application in agriculture that significantly 

enhances crop yield. This project allows users to upload images of diseased leaves, 

which are then analyzed using advanced image processing techniques and a 

Convolutional Neural Network (CNN) model. The model is designed to efficiently 

classify multiple crop diseases, ensuring accurate detection. The primary objective is to 

assist farmers by identifying leaf diseases with precision, ultimately improving 

agricultural productivity. Inspired by how the human brain functions, neural networks, 

have revolutionized this field, offering a training approach that was previously 

unavailable in traditional models. In this project, a CNN model is implemented to 

automatically detect leaf diseases, achieving an impressive accuracy of 96%. 

Leveraging GPU processing additionally improves the model's speed and accuracy. 

This approach eliminates the dependency on costly domain experts, making it a 

practical and economical solution for farmers. The project showcases the potential of 

deep learning neural networks to classify diseased crop images with high accuracy, 

demonstrating their transformative role in image analysis. By automating the detection 

of diseases in paddy leaves, this solution minimizes human effort and operational costs. 

Additionally, it provides recommended remedies to contain and manage the disease 

effectively, preventing its spread and improving crop productivity. This innovative 
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method serves as a useful instrument that enables farmers to achieve better yields while 

reducing labor and expenses. 
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