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Abstract: 2. LITERATURE SURVEY

Several studies have explored deep learning applications in agriculture. For
instance, researchers have developed CNN-based models for plant disease
detection with high accuracy. Studies indicate that transfer learning techniques,
where pre-trained models such as ResNet, VGG16, or MobileNet are fine-
tuned, significantly improve classification performance. Despite progress in
the field, challenges remain in model generalization across different
environments and conditions. This project aims to address these gaps by
optimizing a CNN model tailored for apple leaf disease detection.

Agriculture is a crucial sector for global food security, and plant health
plays a vital role in ensuring high-quality crop yields. The early detection
of plant diseases can help in reducing losses and improving productivity.
Traditional disease identification methods rely on manual inspection, which
is time-consuming and prone to errors. In recent years, deep learning
techniques have emerged as powerful tools in image classification and
pattern recognition. This project focuses on leveraging deep learning for the
detection and classification of apple leaf diseases. The proposed model
utilizes Convolutional Neural Networks (CNNs) trained on a dataset of
diseased and healthy apple leaves to classify infections with high accuracy. L
By integrating Al into e-agriculture, this project aims to enhance real-time

crop health monitoring, enabling farmers to take preventive measures and

optimize yield quality.
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1.INTRODUCTION

The agricultural sector faces numerous challenges, including pest

infestations and plant diseases, which significantly impact crop yields.
Timely detection and mitigation of diseases are essential to ensure food
security and economic stability for farmers.

Conventional disease identification relies on expert observations, which may
not be scalable for large farmlands. Advancements in artificial intelligence
and deep learning provide a promising solution to automate disease detection
using image processing techniques.

This project presents a deep learning-based model for classifying apple
leaf diseases using CNNs. The model is trained on a dataset consisting of
images of healthy and diseased apple leaves. By deploying this solution in
an e-agriculture framework, farmers can utilize a mobile-based or 1oT-
integrated system to monitor plant health in real-time, thereby improving
agricultural efficiency.

learning models like CNNs in feature extraction and classification.

3. Author:Brown,

Title: "A Hybrid Al Framework for Agricultural Disease
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prediction in crops. The framework uses satellite imagery and
ground sensor data for enhanced accuracy.

4. Author: Kumar
Title: "Enhancing Crop Yield Prediction Using Al-Based Disease

Detection" Publisher: Elsevier - Expert Systems Applications
Year:2023

Page | 767


http://www.ijise.net/
mailto:notifyvennela1111@gmail.com

Summar on Al-based models for crop

s?é’s@ﬁaéﬁ&ﬂﬂﬁfﬁé?fﬂp&ioa.y&ﬁ prediction.

3. PROPOSED METHODOLOGY

1. Data Collection and Preprocessing

A large dataset of apple leaf images is gathered from publicly
available sources such as PlantVillage and agricultural
research datasets.

The dataset includes both healthy and diseased leaves with
various conditions like rust, scab, and blotch to ensure
model robustness.

Image augmentation techniques such as rotation, flipping,
contrast enhancement, and noise addition are applied to
increase diversity and improve model generalization.

2. Image Segmentation and Feature Extraction

Image Processing Techniques:

o RGB images are converted to grayscale or HSV
for better feature extraction.

o Background noise is reduced using Gaussian
filtering.

o Image segmentation is performed using Otsu’s
thresholding or K-means clustering to isolate
diseased regions.

Feature Extraction:

o Key features such as color variations, texture
patterns, and shape deformations are extracted
using CNN-based feature maps.

o Histogram of Oriented Gradients (HOG) and
Local Binary Patterns (LBP) are also considered
for additional feature learning.

3. Deep Learning Model Selection and Training

A Convolutional Neural Network (CNN) is chosen for
classification due to its high accuracy in image recognition
tasks.

Various architectures such as ResNet, VGG-16, and
MobileNet are evaluated for performance, with transfer
learning applied to improve efficiency.

The dataset is split into training (70%b), validation (15%b),
and testing (15%o) sets.

The model is trained using Adam optimizer with
categorical cross-entropy loss and ReLU activation
functions.

4. Model Optimization and Performance Evaluation

Hyperparameéter ftuning(is performedusing grid search and
random search to optimize the learning rate, batch size, and
number of layers.

Evaluation Metrics: The model performance is assessed
using:

o  Accuracy, Precision, Recall, F1-score
o  Confusion Matrix for misclassification analysis

o ROC-AUC Curve to measure classification
confidence

5. Deployment and Real-time Implementation

The trained model is deployed as a web-based or mobile
application for easy access by farmers.

The app allows users to capture and upload images of
apple leaves, which are then classified in real-time.

Cloud-based platforms such as Google Firebase or
Microsoft Azure are considered for hosting and processing.

6. Integration with 10T and Recommendation System

loT-based sensors can be integrated to collect real-time
environmental data such as humidity, temperature, and soil
moisture.

Based on model predictions, a recommendation system
suggests appropriate treatment measures such as pesticides
or fertilizers.

7. Future Enhancements

Expanding the dataset with more diverse images from
different geographic regions.

Implementing Explainable Al (XAl) to make the model’s
decisions more interpretable.

Exploring lightweight models for edge computing to enable
offline predictions in rural areas.

4. EXPERIMENTAL ANALYSIS

1. Dataset Analysis & Preprocessing

The dataset used consists of images of apple leaves categorized into
healthy and various diseased classes such as rust, scab, and blotch.
The data is preprocessed using:

Resizing: Standardized to 224x224 pixels for uniformity.

Normalization: Pixel values are scaled between 0 and 1 to
improve training efficiency.

Augmentation: Rotation, flipping, contrast enhancement,
and Gaussian noise addition.

2. Model Training & Performance Evaluation
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trained using a dataset split

e Training Set: 70%

e Validation Set: 15%

e  Testing Set: 15%
Training Accuracy & Loss Graph

e The loss function used was Categorical Cross-Entropy,
and the optimizer was Adam.

e  Below is the accuracy and loss graph showing convergence
over epochs.

3. Confusion Matrix

The confusion matrix provides a detailed breakdown of model
predictions.

e  True Positives (TP): Correctly classified diseased leaves.
e True Negatives (TN): Correctly classified healthy leaves.
e  False Positives (FP): Misclassified healthy leaves.

e  False Negatives (FN): Misclassified diseased leaves.

Fig1: The Above Leaf shows the apple leaf has Apple Scab
disease

5. CONCLUSION

In this project, we developed a deep learning-based system for the
early detection and classification of apple leaf diseases, aiming to
enhance crop health monitoring in e-agriculture. Utilizing
Convolutional Neural Networks (CNNs), our approach effectively
identified diseases such as rust, scab, and blotch from leaf images. The
model achieved high accuracy, demonstrating its potential as a reliable
tool for real-time disease diagnosis. By integrating this technology into
agricultural practices, farmers can receive timely insights, enabling
proactive disease management and potentially reducing crop losses.

Key Findings:

e High Accuracy: Our CNN model achieved an accuracy of
96.3% in identifying various apple leaf diseases, aligning
with similar studies that reported accuracies ranging from
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e  User-friendly Interface: The deployment of the model
through a web-based or mobile application ensures
accessibility for farmers, facilitating easy adoption and
integration into existing agricultural workflows.

Future Directions:

To further enhance the system's effectiveness and applicability, the
following areas are recommended for future research and
development:

1. Expansion of Disease Database: Incorporating a broader
range of plant diseases and increasing the dataset's
diversity can improve the model's generalizability and
robustness.

2. Integration with Environmental Data: Combining
disease detection with environmental factors such as
humidity, temperature, and soil conditions can provide a
more comprehensive analysis, aiding in predictive
analytics and better disease management strategies.

3. Deployment on Edge Devices: Implementing the model
on edge devices like smartphones or 10T devices can
facilitate offline processing, making the system more
accessible in regions with limited internet connectivity.

4. Explainable Al (XAl): Incorporating XAl techniques can
enhance the interpretability of the model's decisions,
building trust among users and aiding in better
understanding the disease prediction process.

By addressing these areas, the proposed system can evolve into
amore comprehensive tool, significantly contributing to sustainable
agriculture and food security.
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