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ABSTRACT

Fruit diseases significantly affect agricultural productivity and quality, making early and accurate detection
essential. This project presents an intelligent Fruit Disease Detection System that uses image processing,
machine learning techniques and a Convolutional Neutral Network(CNN) to automatically identify diseases
from fruit images. The system allows users to upload an image of a fruit, after which preprocessing techniques
such as resizing, noise removal, and segmentation are applied to extract meaningful features. A trained
classification model, the CNN model automatically extracts important image features including color, texture,
and pattern variations, eliminating the need for manual feature engineering. Based on these extracted features,
the trained CNN classifies the fruit as healthy or diseased then predicts the type of disease along with a
confidence score. In addition to disease identification, the system analyzes the infected region to estimate the
severity level based on the proportion of affected area. To improve reliability and user trust, the system also
displays multiple visual variations of the predicted disease, enabling users to compare symptoms. Furthermore,
it provides detailed descriptions and practical treatment suggestions, including preventive and corrective
measures. This solution aims to assist farmers and agricultural stakeholders by offering a fast, cost-effective,
and user-friendly tool for early disease detection, severity assessment, and actionable guidance to reduce crop
loss and improve productivity.

Keywords: Fruit Disease Detection, Convolutional Neural Network (CNN), Image Processing, Deep Learning, Feature
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L. INTRODUCTION Image processing and Convolutional Neural
Networks (CNN) have outstanding

performance in identifying visual patterns in infected

. _ ) ) shown
Agriculture plays a vital role in the Indian economy,
and fruit production is one of the most important fruit images. CNN models can automatically extract

sectors contributing to farmer income and food features such as color, texture, shape, and lesion
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security. However, fruit crops are highly vulnerable
to various diseases caused by fungi, bacteria, viruses,
and environmental stress. These diseases reduce
yield quality and quantity, resulting in significant
economic losses. Traditional disease detection
methods rely on manual inspection by experts, which
is time-consuming, costly, and often inaccurate due

to human subjectivity.

With the advancement of Artificial Intelligence (AI)
and Deep Learning, automated disease detection
systems have become feasible and highly effective.
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patterns from fruit images and classify them into
healthy or diseased categories.

Smart Fruit Disease Detection using Image Features
and CNN aims to build an intelligent, automated
system capable of detecting fruit diseases at early
stages using digital images. The system enhances
agricultural productivity by enabling
treatment and reducing crop losses.

timely

II. LITERATURE SURVEY
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Title: Fruit Disease Detection Using Deep
Learning

Author: Mohanty et al.

Abstract:

This study explores deep learning techniques for
plant and fruit disease detection using CNN
architectures. The authors used a large dataset of
labeled plant images and achieved high classification
accuracy. The research demonstrates that deep
convolutional networks outperform traditional
machine learning approaches in image-based disease
detection tasks.

Title: Automatic Detection of Fruit Diseases Using
Image Processing

Author: P. Revathi and M. Hemalatha

Abstract:

The paper presents an automated fruit disease
detection system using image processing techniques
such as segmentation, color feature extraction, and
texture analysis. Machine learning classifiers were
used for disease classification. Although the system
achieved moderate accuracy, it required manual
feature engineering, limiting scalability.

Title: Deep CNN for Plant Disease Recognition

Author: Sladojevic et al.

Abstract:

This research proposes a deep CNN architecture for
plant disease recognition. The model was trained on
various plant leaf and fruit images. The results
showed significant improvement in classification
performance compared to traditional SVM and KNN
classifiers. The study emphasizes the power of deep
learning in agricultural applications.

Title: LSTM-Based
Prediction Model

Agricultural  Disease

Author: Zhang et al.
Abstract:
The authors proposed an LSTM-based model for
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agricultural disease forecasting using temporal
environmental data. While the model performed well
for time-series prediction, it showed limitations in
direct image-based disease detection due to
insufficient spatial feature learning capability.

Title: Image-Based Fruit Disease Classification
Using Transfer Learning

Author: Ferentinos

Abstract:

This study investigates the use of pre-trained CNN
models such as AlexNet and VGGNet for fruit and
plant disease classification. Transfer learning
significantly improved accuracy while reducing
training time. The study concludes that deep CNN
models are highly effective for real-time agricultural
disease detection systems.

HI. EXISTING SYSTEM

In the existing system, Long Short-Term Memory
(LSTM) networks are used for fruit disease detection.
LSTM is a type of Recurrent Neural Network (RNN)
primarily designed for sequential and time-series data
analysis. In this approach, image features are first
feature
extraction methods such as Histogram of Oriented
Gradients (HOG), Gray-Level Co-occurrence Matrix
(GLCM), and color histograms. These extracted
features are then fed into an LSTM model for

extracted manually using traditional

classification.

Although LSTM performs well in sequence modeling
tasks, it is not specifically designed for spatial feature
extraction from images. The system depends heavily
on manual feature engineering, which reduces
accuracy and increases computational complexity.
The model struggles to capture spatial relationships
between pixels effectively.

IV. PROPOSED SYSTEM

The proposed system uses Convolutional Neural
Networks (CNN) for smart fruit disease detection.
CNN is a deep learning architecture specifically
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designed for image processing and pattern
recognition. Unlike LSTM, CNN automatically
extracts important features from images using
convolutional layers, pooling layers, and fully
connected layers.

In this system, fruit images are first preprocessed
through resizing, normalization, and augmentation
techniques. The CNN model then learns hierarchical
features such as edges, textures, color variations, and
disease patterns directly from raw images. The final
classification layer predicts whether the fruit is
healthy or affected by a specific disease.

The proposed CNN-based system eliminates manual
feature extraction and significantly
accuracy. It can detect multiple fruit diseases and can

improves

be deployed as a web or mobile-based application for
farmers. The system supports real-time prediction
and provides faster and more reliable results.

V. SYSTEM ARCHITECTURE

The Smart Fruit Disease Detection System using
Image Features and Convolutional Neural Network
(CNN) is designed to automatically identify diseases
in fruits by analyzing their images. The architecture
consists of multiple stages that work together to
collect fruit images, process them, extract relevant
features, and classify the disease using a deep
learning model. The system integrates image
acquisition, preprocessing, feature extraction, CNN-
based classification, and result display modules to
ensure accurate and efficient disease detection.

The first stage of the architecture is the image
acquisition module. In this stage, images of fruits are
captured using a digital camera, mobile device, or
uploaded from a dataset. These images serve as the
input to the system. The captured images may contain
different lighting conditions, backgrounds, and
orientations, so they must be standardized before
processing. The dataset used for training typically
includes both healthy and diseased fruit images so
that the system can learn the distinguishing patterns
between them.

After acquiring the images, the system performs
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image preprocessing to improve image quality and
remove noise. This stage involves operations such as
image resizing, normalization, color space
conversion, and noise filtering. Preprocessing
ensures that all images have consistent dimensions
and improves the quality of the data provided to the
CNN model. Techniques such as histogram
equalization or Gaussian filtering may also be
applied to enhance the visibility of disease spots on
the fruit surface.

The next component in the architecture is the feature
extraction stage. In traditional image processing,
features such as color, texture, and shape are
extracted from the fruit images to identify disease
patterns. However, in CNN-based systems, the neural
network automatically learns and extracts these
features through convolutional layers. These layers
analyze different patterns in the image such as edges,
spots, discoloration, and textures that indicate
possible diseases.

The CNN classification module is
component of the system. The processed images are
fed into a trained CNN model that consists of
convolutional layers, pooling layers, and fully

the core

connected layers. The convolutional layers detect

visual features, while pooling layers reduce
dimensionality and computational complexity. The
fully connected layer then classifies the image into
categories such as healthy fruit or specific disease
types. The CNN model is trained using a labeled
dataset to achieve high accuracy in disease
prediction.

Finally, the result visualization module presents the
classification output to the user. The system displays
the detected disease name, prediction confidence, and
sometimes suggested remedies or treatment
recommendations. This information helps farmers
and agricultural experts quickly identify fruit
diseases and take necessary preventive measures.
The overall architecture enables a smart, automated,
and efficient solution for early fruit disease detection,
which can significantly improve crop quality and

agricultural productivity.
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VII. CONCLUSION

Fig 6.2: Data Preprocessing The Smart Fruit Disease Detection system using
Convolutional Neural Networks (CNN) presents an
intelligent and automated solution for identifying
fruit diseases based on image features. The research
focuses on leveraging deep learning techniques to
overcome limitations of traditional manual
inspection and conventional machine learning
methods. In this work, fruit images are preprocessed,
normalized, and passed through convolutional layers
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that automatically extract spatial features such as
color variation, texture irregularities, and disease-
specific lesion patterns.

The study compares CNN with Artificial Neural
Network (ANN) models to evaluate performance
differences in  image classification  tasks.
Experimental results demonstrate that CNN
significantly outperforms ANN in terms of accuracy,
feature extraction capability, and generalization
performance. The system is designed as a web-based
application  using Django and integrates
TensorFlow/Keras for deep learning implementation.
The research highlights how automated disease
detection can support farmers in early diagnosis,
reduce crop losses, and improve agricultural
productivity. By integrating Al into agriculture, this
system contributes to smart farming and precision
agriculture practices.

VIII. FUTURE SCOPE

The future scope of the Smart Fruit Disease Detection
system is broad and promising. The system can be
enhanced by incorporating advanced deep learning
architectures such as ResNet, EfficientNet, or Vision
Transformers to improve -classification accuracy
further. Integration with mobile applications would
allow farmers to capture images directly from
disease
fields.
Additionally, IoT sensors can be integrated to

smartphones and receive real-time

predictions in  remote  agricultural
monitor environmental factors such as humidity,
temperature, and soil conditions to provide predictive
disease analysis. Cloud deployment can enable large-
scale data processing and model retraining using
continuously updated datasets. The system can also
be extended to detect leaf diseases, vegetable
diseases, and crop pest infestations. Future research
may incorporate explainable Al (XAI) techniques to
provide visual explanations of model predictions,
increasing transparency and user trust. Multilingual
support and regional disease databases can further
enhance accessibility for farmers worldwide.
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