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Abstract- The Web-Based Plant Disease Detection and
Fertilizer Recommendation System presents a web-based
system for detecting plant leaf diseases. Users can upload leaf
images through a simple interface for analysis.An image
enhancement module improves low-quality images before
processing. The enhanced images are analyzed using a deep
learning model for accurate disease detection.

The model is optimized using quantization techniques
to improve speed and reduce computational complexity. The
system displays the detected disease along with prediction
confidence and suitable fertilizer recommendations.A chatbot
module is integrated into the system to answer user queries
related to plant diseases, fertilizers, and crop care. Overall,
the system supports early disease detection, improves
agricultural productivity, and assists farmers in maintaining
healthy crops.
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I. INTRODUCTION
1.1 Background

Agriculture is one of the most important sectors
contributing to food security and economic growth. Plant
diseases caused by bacteria, fungi, viruses, and environmental
conditions reduce agricultural productivity and affect crop
quality. Early detection of plant diseases is essential to prevent
large-scale crop damage and financial losses.

Traditionally, disease detection is carried out
manually by farmers or agricultural experts through visual
inspection of leaves. However, manual detection is difficult in
large farming areas and may lead to inaccurate diagnosis due
to human error. With the advancement of Artificial
Intelligence (Al) and Deep Learning technologies, automated
plant disease detection systems have become more effective
and reliable.

Deep Learning techniques, especially Convolutional
Neural Networks (CNN), are highly efficient in image
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classification tasks. CNN models can automatically extract
important features from leaf images and accurately classify
plant diseases..

1.2 Need for Plant Disease Detection System

Crop diseases directly affect agricultural productivity
and food supply. Farmers often fail to identify diseases at an
early stage due to lack of expertise and monitoring tools.
Delayed detection leads to rapid disease spread and severe
crop damage.

An automated disease detection system helps farmers
identify diseases quickly and accurately using leaf images.
Such systems reduce dependency on experts, save time,
minimize crop loss, and improve agricultural productivity.

1.3 Scope of the System

The proposed Plant Leaf Disease Detection System
can be used in agricultural fields, research institutions,
nurseries, greenhouses, and smart farming environments. The
system supports disease identification, recommendation
generation, and crop monitoring. It can be extended to support
multiple crops and diseases in future implementations.

Il. PROBLEM STATEMENT

Traditional plant disease detection methods rely
heavily on manual inspection by experienced agricultural
experts. This process is time-consuming, labor-intensive, and
difficult to perform on large-scale farms. In rural areas,
farmers may not have access to agricultural specialists, leading
to delayed or incorrect diagnosis.Moreover, diseases such as
Early Blight and Late Blight have similar visual symptoms,
making accurate identification difficult through manual
observation. Improper disease identification can result in the
use of incorrect fertilizers or pesticides, increasing crop
damage and production costs.Therefore, there is a need for an
intelligent and automated system that can accurately detect
plant diseases using image processing and deep learning
techniques.

I11. OBJECTIVES
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3.1 Main Objective

The main objective of this project is to develop a
Deep Learning-based Plant Leaf Disease Detection System
that automatically identifies diseases from plant leaf images
and provides suitable recommendations.

3.2 Specific Objectives

The proposed system aims to:
o Detect plant leaf diseases using image classification

techniques.

e Improve detection accuracy using pretrained CNN
models.

e Reduce manual effort and dependency on agricultural
experts.

e Provide treatment recommendations for detected
diseases.

e Maintain prediction history for crop monitoring and
tracking.

e Develop a user-friendly web application for disease
detection.

e Support smart agriculture and precision farming
practices.

IV. LITERATURE SURVEY

Several research studies have explored the
application of Deep Learning and Computer Vision techniques
in agriculture for plant disease detection. Convolutional
Neural Networks (CNN) have become widely popular for
image classification due to their high accuracy and automatic
feature extraction capabilities.

Researchers have used models such as AlexNet,
VGG16, ResNet50, and MobileNetV2 for identifying diseases
from leaf images. Transfer Learning techniques have
significantly improved classification accuracy by utilizing
pretrained models trained on large datasets.

Image preprocessing methods such as resizing,
normalization, augmentation, and noise removal are
commonly used to improve model performance. Data
augmentation techniques including rotation, zooming, and
flipping help increase dataset diversity and reduce overfitting.

Recent studies also integrate loT devices, cloud
computing, and mobile applications for real-time crop
monitoring and disease management. Some advanced systems
use Al-based recommendation engines to suggest pesticides
and fertilizers based on disease prediction.
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These studies demonstrate that Deep Learning-based
disease detection systems provide accurate, fast, and scalable
solutions for smart agriculture.

V. PROPOSED SYSTEM
5.1 Overview

The proposed system is a web-based Plant Leaf
Disease Detection System that uses Deep Learning techniques
to classify diseases from leaf images. The system allows users
to upload leaf images through a web interface.

The uploaded image undergoes preprocessing and
enhancement before being passed to a pretrained
MobileNetV2 CNN model. The model predicts the disease
category and displays the result along with treatment
recommendations.The system also stores prediction records
for crop monitoring and tracking purposes.

5.2 Working Principle

The working process of the proposed system includes the
following steps:
1. The user uploads a leaf image through the web
application.
2. The uploaded image is resized and normalized during
preprocessing.
3. The processed image is passed to the CNN model.
4. The MobileNetV2 model extracts features and
classifies the disease.
5. The predicted disease result is displayed.
6. Suitable recommendations and treatment suggestions
are provided.
7. Prediction records are stored for
monitoring and analysis.
The system supports automatic disease detection with high
accuracy and fast response time.

future crop

VI. SYSTEM ARCHITECTURE

The proposed Web-Based Plant Disease Detection and
Fertilizer Recommendation System consists of several
modules that work together to detect plant diseases and
provide suitable recommendations.

6.1 Image Upload Module
This module allows users to upload plant leaf images

through the web application. The uploaded image is stored
temporarily for processing.
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6.2 Image Enhancement Module

The uploaded image is preprocessed to improve
quality. Operations such as resizing, normalization, and noise
reduction are performed to increase detection accuracy.
6.3 Disease Detection Module

The enhanced image is analyzed using a CNN model
based on MobileNetV2. The model identifies the plant disease
by extracting important features from the leaf image.

6.4 Quantization Module

This module optimizes the trained model by reducing
model size and improving prediction speed without affecting

accuracy significantly.
o

User Uploads Leaf Images Image Input
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6.5 Fertilizer Recommendation Module

After disease detection, the system provides suitable
fertilizer and treatment recommendations for the detected
disease.

6.6 Chatbot Module

The chatbot helps users by answering questions
related to plant diseases, fertilizers, and crop care.

6.7 Web Interface Module
The web interface allows users to upload images,

view predictions, receive recommendations, and interact with
the chatbot through a user-friendly platform.

Web Application

Image Enhancement
Resizing & Noise Reduction

Deep Learning Model

Disease Detection
Quantized Model ’ l

Disease Classification

Predicted Disease
Confidence Score

!

Fertilizer Recommendations
Suggested Treatments )
Results Display i
Disease Result & Advice

Chatbot Responses

user inerscion.

VIlI. METHODOLOGY

The project follows an iterative software
development methodology. Initially, the requirements are
analyzed to identify the functionalities needed in the system,
including image upload, disease classification,
recommendation generation, and result display.

The dataset is collected and organized into training
and validation folders. Image preprocessing techniques are
applied to improve dataset quality. A pretrained MobileNetV2
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model is selected for Transfer Learning due to its lightweight
architecture and high classification accuracy.

The model is trained using augmented image
datasets. After training, the model is integrated into a Flask-
based web application. The application is tested using
different leaf images to evaluate prediction accuracy and
performance.

Feedback from testing is used to improve model
performance and usability.
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VIiIl. HARDWARE IMPLEMENTATION

The proposed system does not require specialized hardware
components. The implementation requires:
e Personal Computer or Laptop

o Webcam or Mobile Camera for image capture
¢ Internet connection (optional for deployment)

Minimum system requirements include:
e Intel i5 Processor or above

¢ 8GBRAM
o 256GB Storage
e  GPU support (optional for faster training)

The system can also be deployed on cloud platforms for online
accessibility.

IX. SOFTWARE IMPLEMENTATION

The software implementation is carried out using Python
programming language and Deep Learning libraries.

9.1 Technologies Used

e Python

e TensorFlow
e Keras

e Flask

e HTML

e CSS

e JavaScript

e NumPy

e OpenCV

9.2 Model Development

The MobileNetV2 pretrained model is used for
Transfer Learning. The base layers are frozen, and custom
dense layers are added for classification.

Image preprocessing includes:

e Rescaling

e Rotation

e Horizontal flipping

e Zoom augmentation
The model is trained using categorical cross-entropy loss and
Adam optimizer.
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9.3 Web Application
The Flask framework is used to create the web application.

The application allows users to upload images and view
disease prediction results.

The prediction module loads the trained model and processes
uploaded images before classification.

Plant Disease Detection System
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X. RESULTS AND DISCUSSION

The system was tested using multiple plant leaf
images under different conditions. The MobileNetvV2 CNN
model successfully classified diseases with high accuracy.

The preprocessing techniques improved model
performance and reduced prediction errors. The web
application displayed results quickly and provided useful
recommendations for disease treatment.

The system demonstrated reliable performance in
identifying diseases such as:
o Early Blight
e Late Blight
e Healthy Leaves

The use of Transfer Learning significantly improved
classification accuracy compared to traditional CNN models.
Overall, the system reduced manual effort and supported
accurate disease diagnosis.

XI. ADVANTAGES

The proposed system offers several advantages:
e Accurate disease detection using Deep Learning.
e  Faster prediction compared to manual diagnosis.
e  User-friendly web interface.
e Reduces crop damage through early detection.
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e  Provides treatment recommendations.

e  Supports smart agriculture practices.

e  Cost-effective and scalable solution.

e Reduces dependency on agricultural experts.

XIl. APPLICATIONS

The Plant Leaf Disease Detection System can be used in:
e  Smart Agriculture
e  Greenhouses
e  Agricultural Research Centers
e Plant Nurseries
e  Precision Farming
e Educational Institutions
e Large-scale Farming Environments

XIl. FUTURE ENHANCEMENTS

The system can be further enhanced in several ways:
e  Support additional crops and diseases.
e Integrate 10T sensors for real-time crop monitoring.
o Deploy as a mobile application.
e  Add multilingual support for farmers.
e Use cloud storage for large-scale monitoring.
e Integrate GPS-based farm tracking.
e Improve prediction accuracy using advanced models
such as EfficientNet and ResNet.
e Implement Al chatbots for agricultural assistance.

XIV. CONCLUSION

The Plant Leaf Disease Detection System is an
effective solution for modern agricultural challenges. By
integrating Deep Learning, image processing, and web
technologies, the system accurately identifies plant diseases
and provides suitable recommendations.

The use of MobileNetV2 Transfer Learning improves
prediction accuracy and reduces computational complexity.
The proposed system supports smart farming practices by
enabling early disease detection and crop monitoring.

The project provides a scalable, reliable, and user-

friendly solution that can help farmers improve crop quality
and productivity.
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