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ABSTRACT 

Agriculture plays a vital role in sustaining global food security and economic 

development. However, crop diseases significantly reduce agricultural productivity, 

causing financial losses to farmers. Early detection and proper management of plant 

diseases are essential to ensure healthy crop yields. With advancements in artificial 

intelligence and deep learning, automated systems can assist farmers in identifying crop 

diseases efficiently and accurately. This project proposes a smart crop disease detection 

and advisory system using deep learning integrated with a web-based platform developed 

using the Django framework. The system utilizes a Convolution Neural Network (CNN) 

model trained on a dataset of plant leaf images to classify various crop diseases. The 

model is capable of recognizing multiple diseases affecting crops such as apple, corn, 

grape, potato, and tomato. The input image uploaded by the user is processed, resized, 

and normalized before being fed into the trained model. The system predicts the disease 

category and provides corresponding remedies and pesticide recommendations stored in a 

predefined dataset. In addition to automated disease detection, the system includes an 

expert advisory module where farmers can seek guidance from agricultural experts. 

Farmers can upload crop images along with symptoms, and experts can analyze and 

provide appropriate suggestions. This feature enhances the system’s reliability by 

combining machine intelligence with human expertise. 

The system also includes user authentication, profile management, and administrative 

functionalities. Farmers and experts can register and log in, while the admin manages 

user activation and system operations. The use of Django ensures a robust backend, 

secure data handling, and efficient interaction between components. The proposed system 

offers several advantages, including reduced dependency on manual inspection, quick 

diagnosis, and accessible advisory services. It is user-friendly and designed to support 

farmers with minimal technical knowledge. By leveraging deep learning and web 

technologies, the system contributes to precision agriculture and promotes sustainable 

farming practices. Overall, this project demonstrates how modern technologies can be 

effectively applied in agriculture to improve productivity, reduce losses, and empower 

farmers with timely information and expert support. 

https://ijerst.org/index.php/ijerst
http://www.ijerst.com/


 

Int. J. Engg. Res. & Sci. & Tech. 2026 

 

  

  
 

This article can be downloaded from https://ijerst.org/index.php/ijerst                       1406 
 

 

KEYWORDS: Crop Disease Detection, Deep Learning, Convolution Neural Network 

(CNN), Precision Agriculture, Django Web Application, Image Processing, Smart 

Farming, Agricultural Advisory System 

 

I. INTRODUCTION 

Agriculture remains the backbone of many economies, especially in developing countries 

where a large portion of the population depends on farming for livelihood. One of the 

major challenges faced by farmers is the outbreak of crop diseases, which can severely 

impact yield quality and quantity. Traditional methods of disease identification rely on 

manual inspection by experts, which is time-consuming, costly, and often inaccessible to 

farmers in remote areas. With the rapid growth of artificial intelligence (AI) and machine 

learning (ML), particularly deep learning, new opportunities have emerged to automate 

agricultural processes. Image-based disease detection using Convolution Neural 

Networks (CNNs) has shown remarkable success in identifying plant diseases with high 

accuracy. These models can analyze leaf patterns, textures, and color variations to detect 

diseases that may not be easily recognizable by the human eye. This project introduces a 

smart crop disease detection system that integrates deep learning with a web-based 

application. The system allows farmers to upload images of infected crop leaves, which 

are then analyzed by a pre-trained CNN model to identify the disease. Based on the 

prediction, the system provides appropriate remedies and pesticide suggestions, helping 

farmers take immediate action. Furthermore, the system incorporates an expert advisory 

feature, enabling farmers to seek professional guidance. This ensures that even in 

complex cases where automated predictions may not be sufficient, human expertise is 

available. The platform supports interaction between farmers and experts, creating a 

collaborative environment for problem-solving. 

The use of the Django framework ensures that the application is scalable, secure, and 

easy to maintain. It handles user authentication, data management, and communication 

between the frontend and backend efficiently. The integration of a database allows 

storing user details, queries, and expert responses, making the system more interactive 

and dynamic. This system aims to bridge the gap between technology and agriculture by 

providing a simple yet powerful tool for farmers. It reduces the reliance on traditional 

methods and promotes the adoption of digital solutions in farming. The ultimate goal is to 

enhance agricultural productivity, minimize crop losses, and improve farmers' 

livelihoods. 

II. LITERATURE SURVEY (WITH EXISTING METHODS) 

Several research efforts have been made in the field of crop disease detection using 

machine learning and deep learning techniques. Early approaches relied on traditional 

image processing methods such as color analysis, texture extraction, and shape detection. 

These methods used algorithms like Support Vector Machines (SVM) and k-Nearest 
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Neighbors (k-NN) for classification. Although these techniques provided moderate 

accuracy, they required manual feature extraction, which limited their performance. With 

the advent of deep learning, Convolution Neural Networks (CNNs) became the dominant 

approach for image classification tasks. Researchers have demonstrated that CNNs can 

automatically learn features from images without manual intervention. Studies using 

datasets like Plant Village have shown high accuracy in detecting diseases across various 

crops. One notable approach involves using pre-trained deep learning models such as 

Alex Net, VGGNet, and ResNet. These models are fine-tuned for agricultural datasets, 

achieving improved accuracy and generalization. Transfer learning has also been widely 

adopted to reduce training time and enhance performance, especially when limited data is 

available. 

In addition, mobile-based applications have been developed to assist farmers in real-time 

disease detection. These applications use smart phone cameras to capture leaf images and 

provide instant diagnosis. However, many of these systems lack integration with expert 

advisory services, limiting their practical usability. Recent research has focused on 

integrating Internet of Things (IoT) and AI to create smart farming systems. These 

systems collect environmental data such as temperature, humidity, and soil conditions to 

predict disease outbreaks. While effective, they require additional hardware and 

infrastructure, making them less accessible to small-scale farmers. Web-based platforms 

using frameworks like Django have also been explored to provide centralized agricultural 

services. These platforms enable user management, data storage, and communication 

between farmers and experts. Combining deep learning with web applications enhances 

accessibility and scalability. Despite these advancements, challenges remain in terms of 

model accuracy under real-world conditions, varying lighting, and image quality. 

Additionally, many systems do not provide actionable insights or expert support, which 

are crucial for farmers. The proposed system addresses these gaps by combining CNN-

based disease detection with a Django-based advisory platform. It not only identifies 

diseases but also provides remedies and enables expert consultation, making it a 

comprehensive solution for modern agriculture. 

III. EXISTING SYSTEM 

The existing systems for crop disease detection primarily rely on manual inspection and 

traditional agricultural practices. Farmers typically identify diseases based on visual 

symptoms observed on leaves, stems, and fruits. This method requires significant 

experience and knowledge, which may not always be available, especially among small-

scale or less-educated farmers. In some cases, farmers consult agricultural experts or visit 

local agricultural centers for diagnosis. While this approach can be accurate, it is time-

consuming and not always accessible, particularly in rural or remote areas. Delays in 

diagnosis can lead to the rapid spread of diseases, resulting in significant crop losses. 

Traditional machine learning-based systems have also been developed, which use 

handcrafted features such as color, texture, and shape for classification. These systems 

depend heavily on feature engineering and often fail to perform well under varying 

environmental conditions such as lighting changes, background noise, and image quality 

variations. Mobile applications for plant disease detection have gained popularity; 
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however, many of them are limited in functionality. They may provide basic disease 

identification but lack advanced features such as expert consultation, personalized 

recommendations, and data management. 

Another limitation of existing systems is the lack of integration between detection and 

advisory services. Most systems either focus on disease identification or provide general 

agricultural information, but do not offer a complete solution that combines both. 

Overall, existing systems are either manual, partially automated, or lack comprehensive 

support features. This highlights the need for an intelligent, integrated, and user-friendly 

system that can provide accurate disease detection along with expert advice and 

actionable recommendations. 

IV. PROPOSED METHOD 

 The proposed system introduces an intelligent and automated crop disease detection and 

advisory platform using deep learning and web technologies. The system leverages 

Convolution Neural Networks (CNNs) to analyze plant leaf images and accurately 

classify diseases affecting various crops such as apple, corn, grape, potato, and tomato. 

Unlike traditional methods, this system eliminates manual inspection and provides real-

time diagnosis. The system architecture consists of three major components: image 

processing module, deep learning prediction model, and web-based advisory system. 

Farmers can upload crop images through a user-friendly Django web interface. The 

uploaded images are preprocessed, resized, and normalized before being fed into the 

trained CNN model. The model predicts the disease category and maps it to predefined 

remedies and pesticide suggestions. In addition to automated detection, the system 

integrates an expert advisory module where farmers can submit queries along with 

symptoms and images. Agricultural experts can review these queries and provide 

personalized recommendations. This hybrid approach enhances system reliability by 

combining machine intelligence with human expertise. 

The system also includes user authentication, profile management, and administrative 

controls. Admin users can activate accounts and monitor system activities, ensuring 

proper functionality and security. Recent studies highlight that deep learning-based plant 

disease detection systems significantly improve accuracy and early diagnosis, reducing 

crop losses and enhancing productivity. The proposed system aligns with these 

advancements by providing an accessible, scalable, and efficient solution for farmers. 

Overall, the proposed system aims to support precision agriculture by delivering timely 

disease detection, expert advice, and actionable insights to farmers, thereby improving 

crop yield and sustainability. 

V. IMPLEMENTATION 

The implementation of the proposed system is carried out using a combination of deep 

learning, image processing, and web development technologies. The backend of the 

system is developed using the Django framework, which handles request processing, 

database interactions, and user authentication. The frontend is designed using HTML 
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templates to provide a simple and user-friendly interface. The core functionality of the 

system lies in the disease detection module, which utilizes a pre-trained Convolution 

Neural Network (CNN). The model is stored in JSON format along with its trained 

weights. During runtime, the model is loaded using Keras functions. The uploaded image 

is processed using OpenCV, resized to 64×64 pixels, and normalized before being passed 

to the model for prediction. The prediction process involves converting the image into a 

NumPy array and reshaping it to match the input dimensions required by the CNN. The 

model outputs probability scores for each disease class, and the class with the highest 

probability is selected as the predicted disease. The system then retrieves the 

corresponding remedy from a predefined dataset stored in a text file. 

The application also includes a feature for generating visual output. The detected disease 

name is overlaid on the image using OpenCV, and the result is displayed to the user using 

Matplotlib. The image is encoded in Base64 format to be rendered in the web interface. 

The system uses a MySQL database to store user details, queries, and expert advice. 

Farmers can submit queries along with images, which are stored in the database. Experts 

can view pending requests and provide advice, which is updated in the database and 

displayed to the respective farmer. User authentication is implemented using login and 

signup modules. The admin has the authority to activate user accounts and manage 

system operations. Role-based access control ensures that farmers, experts, and admins 

have different functionalities. Recent implementations in research demonstrate that 

integrating CNN models with web applications enables real-time and scalable disease 

detection systems. The use of Django ensures efficient communication between 

components and secure handling of user data. Overall, the system is implemented as a 

modular and scalable solution, combining deep learning with web technologies to provide 

an efficient agricultural support system. 

VI. ALGORITHMS 

The proposed system primarily uses Convolution Neural Networks (CNNs) for image 

classification. CNNs are highly effective in extracting spatial features from images, 

making them suitable for plant disease detection. The algorithm begins with image 

preprocessing, where the input image is resized and normalized. This ensures consistency 

and improves model performance. The processed image is then passed through multiple 

convolution layers, which extract features such as edges, textures, and patterns. Each 

convolution layer is followed by an activation function, typically ReLU (Rectified Linear 

Unit), which introduces non-linearity into the model. Pooling layers are used to reduce 

dimensionality and retain important features. The extracted features are then flattened and 

passed through fully connected layers for classification.The final layer uses a softmax 

activation function to produce probability scores for each disease class. The class with the 

highest probability is selected as the predicted output. Mathematically, CNN-based 

models have demonstrated high accuracy in plant disease detection tasks due to their 

ability to automatically learn features from raw images. Advanced architectures such as 

ResNet, Efficient Net, and attention-based CNNs further improve performance by 

addressing issues like vanishing gradients and feature representation. In addition to CNN, 

the system uses database query algorithms for retrieving user data and expert advice. 
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SQL queries are used to insert, update, and fetch records efficiently. Overall, the 

combination of deep learning algorithms and database operations enables accurate 

disease prediction and effective data management within the system. 

VII. SYSTEM DESIGN 

The system design follows a modular architecture that integrates deep learning with a 

web-based application. The design consists of multiple components, including user 

interface, application logic, database, and machine learning model. The user interface is 

developed using Django templates, allowing users to interact with the system through 

web pages. Farmers can upload images, view predictions, and seek expert advice. Experts 

can access pending queries and provide recommendations. Admin users manage system 

operations and user accounts. The application logic is handled by Django views, which 

process user requests and interact with the database and machine learning model. When a 

user uploads an image, the request is handled by the AutoDiseaseAction function, which 

processes the image and invokes the CNN model for prediction. The machine learning 

component consists of a trained CNN model stored in JSON and HDF5 formats. The 

model is loaded during runtime and used for prediction. Image preprocessing is 

performed using OpenCV and NumPy. 

The database is implemented using MySQL, which stores user information, queries, and 

expert advice. Tables such as signup and query are used to manage data efficiently. SQL 

queries are used for data retrieval and updates. The system follows a client-server 

architecture, where the client interacts with the server through HTTP requests. The server 

processes the requests and returns responses in the form of HTML pages. Security 

measures such as authentication and role-based access control are implemented to ensure 

data privacy. The system also includes file handling mechanisms to manage uploaded 

images securely. Modern system designs for plant disease detection emphasize 

scalability, real-time processing, and integration with advisory systems. The proposed 

design aligns with these principles by providing a scalable and efficient architecture. 

Overall, the system design ensures seamless interaction between components, enabling 

efficient disease detection and advisory services. 
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SYSTEM DESIGN IMAGES 
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VIII. CONCLUSION 

The proposed crop disease detection and advisory system demonstrates the effective 

application of deep learning and web technologies in agriculture. By leveraging 

Convolution Neural Networks (CNNs), the system accurately identifies plant diseases 

from leaf images and provides appropriate remedies. This significantly reduces the 

dependency on manual inspection and enables early detection, which is crucial for 

preventing crop losses. The integration of a web-based platform using Django enhances 

accessibility, allowing farmers to use the system without requiring technical expertise. 

The inclusion of an expert advisory module further strengthens the system by combining 

automated predictions with human expertise, ensuring reliable and practical solutions. 

The system addresses major limitations of existing methods, such as lack of accessibility, 

delayed diagnosis, and absence of expert support. By providing real-time predictions and 

recommendations, it supports precision agriculture and promotes sustainable farming 

practices. Recent advancements in deep learning have shown that CNN-based models can 

achieve high accuracy in plant disease detection and significantly improve agricultural 

productivity . The proposed system builds upon these advancements to deliver a 

comprehensive solution. 

In conclusion, this project provides a scalable, efficient, and user-friendly platform for 

crop disease management. It has the potential to improve farmers' decision-making, 

increase crop yield, and contribute to the modernization of agriculture. Future 

enhancements may include mobile app integration, real-time video analysis, and IoT-

based environmental monitoring for even more advanced agricultural solutions. 
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