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ABSTRACT: The Leaf Disease Detection System aims to automate disease identification in crops using deep learning, 
specifically Convolutional Neural Networks (CNNs), to aid farmers in early detection and treatment. This system 
enables accurate and timely responses, enhancing crop yield and promoting sustainable agricultural practices. 
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I. INTRODUCTION 

 

Agriculture is vital to global food security, but crop diseases threaten productivity and the economic welfare of farmers. 
Traditional disease detection methods involve manual inspection, which is inefficient and prone to errors, especially 
across large areas. Recent advancements in artificial intelligence (AI) and machine learning (ML) offer promising 
solutions for automating disease detection through image analysis. This project focuses on using CNNs to detect leaf 
diseases from images, providing a fast and accurate solution to minimize crop losses, reduce pesticide use, and enable 
farmers to make informed decisions. 

II. LITERATURE SURVEY 

 

Smith et al. (2020) utilized CNN-based transfer learning for plant disease detection, achieving high accuracy and 
reducing training time, proving CNNs’ effectiveness for agricultural applications. 
Lee et al. (2021) developed a mobile application integrating CNNs for real-time plant disease diagnosis, demonstrating 
that CNNs can be deployed for mobile-based disease detection. 
Kumar et al. (2019) compared CNNs with traditional models like SVMs and RFs, concluding that CNNs 
outperformed these models in disease classification accuracy. 
Johnson et al. (2021) introduced an IoT-enabled disease detection system combining sensors and image analysis, 
emphasizing the importance of real-time monitoring for crop health. 
Patel et al. (2018) highlighted the limitations of traditional feature extraction methods and recommended deep learning 
models for greater accuracy in disease detection. 
Choudhury et al. (2020) applied data augmentation techniques to expand training datasets, achieving improved 
disease classification performance. 
Ahmed et al. (2019) proposed an ensemble CNN model that increased disease detection reliability and minimized false 
positives. 
Rao et al. (2021) implemented a hybrid CNN-RNN model that improved classification in complex image data, 
enhancing accuracy in disease detection. 
Gonzales et al. (2020) explored unsupervised pre-training for CNNs in agriculture, enabling improved accuracy 
without extensive labeled datasets. 
Wang et al. (2019) used transfer learning on small agricultural datasets, demonstrating that CNNs can be effective for 
niche applications with limited data. 
 

III. EXISTING SYSTEM 

 

Existing systems primarily rely on manual inspection and general-purpose pesticide application. These approaches are 
labor-intensive, prone to errors, and can lead to excessive pesticide use, which is harmful to the environment and crop 
health. Some recent mobile applications use image-based detection but lack accuracy and have limitations in 
adaptability to different environments. 
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IV. PROPOSED SYSTEM 

 

The proposed Leaf Disease Detection System employs CNN-based deep learning models to accurately classify leaf 
diseases from uploaded images. The system provides real-time disease identification and tailored treatment suggestions, 
accessible via a user-friendly mobile or web application. It will address current limitations by improving accuracy, 
reducing processing time, and providing specific disease insights. 
 

V. SYSTEM ARCHITECTURE 

 

The architecture consists of several modules: 
User Interface: Web/mobile-based platform for image upload and result display. 
Preprocessing Module: Standardizes the input image to ensure model compatibility. 
CNN Model: Processes images and classifies diseases. 
Database: Stores past detections and user information. 
Backend Server: Facilitates communication between the user interface and the CNN model, manages data, and 
provides results. 
 

 
 

System Requirements 

• Hardware: 
o Minimum 8GB RAM 

o Compatible GPU for model training 

o Smartphone or camera for capturing leaf images 

• Software: 
o Backend: Python, Flask/Django, TensorFlow or PyTorch for the CNN model 
o Frontend: HTML, CSS, JavaScript 
o Database: MySQL or SQLite 

o Operating System: Windows or Linux 

 

VI. METHODOLOGY 

 

Data Collection: Gather a dataset of leaf images representing healthy and diseased conditions. 
Image Preprocessing: Resize, normalize, and augment the dataset to improve model performance. 
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Model Training: Develop and train a CNN model on the preprocessed images, testing it for accuracy and precision. 
Integration: Deploy the model on a web or mobile application interface for real-time disease detection. 
Evaluation: Test the system with real-time image uploads to ensure usability, accuracy, and performance. 

 

VII. CONCLUSION 

 

The Leaf Disease Detection System leverages CNNs for automated and accurate disease detection, significantly 
benefiting the agricultural sector by promoting targeted pesticide use and reducing manual inspection errors. The 
system offers a promising solution to minimize crop loss and enhance sustainability in farming practices. 
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