j.-t.' 1Y
¢ TISREM 3

Sy e Jeurnal

W Volume: 09 Issue: 12 | Dec - 2025

International Journal of Scientific Research in Engineering and Management (IJSREM)

SJIF Rating: 8.586 ISSN: 2582-3930

Leaf Disease Prediction Using ML

Assistant Professor Lithu Mathew!
Department Of Information Science and Engineering(ISE) AMCEC
lithu.mathew(@amceducation.in

Deeksha R? K Greeshmanjali> Manaswini V Shetty* ,Medhini®

Department Of Information Science
and Engineering(ISE) AMCEC
lam22is026@amceducation.in , lam22is044@amceducation.in, 1am22is058@amceducation.in
,1am22is06 1 @amceducation.in

kokok

Abstract — This project presents an automated approach for
plant leaf disease prediction using image-based analysis and
intelligent computational techniques. Early and accurate
identification of plant diseases is essential for improving crop
yield and ensuring food security. Traditional disease detection
methods rely heavily on manual inspection, which is time
consuming, labor intensive, and prone to errors. To address
these challenges, the proposed system analyses digital images
of plant leaves to identify healthy and diseased conditions with
high accuracy. This methodology involves systematic data
collection, image prepossessing, feature extraction, model
training and result visualization. Advanced learning models
are used to automatically extract relevant features from leaf
images enabling precise classification of various plant
diseases. The system supports real time monitoring and
provides timely feedback to farmers helping them take
preventive and corrective measures at an early stage.
Experimental result demonstrate that the proposed approach
archives improved accuracy, efficiency and scalability
compare to traditional methods. Overall, this project
contributes to smart and sustainable agriculture by reducing
crop loses enhancing productivity and supporting technology
driven farming practices.

Key words: leaf disease prediction, plant disease detection,
image processing, machine learning, deep learning,
convolutional neural networks, smart agriculture,
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L.INTRODUCTION

Agriculture plays a vital role in the global economy and is the
primary source of food and livelihood for a large portion of the
population. However, plant diseases significantly affect crop
quality and yield, leading to economic loses and threats to food
security. Early detection and accurate identification of plant
diseases are essential to minimize damage and ensure
sustainable agricultural practices. Conventional methods of
disease detection mainly depend on visual inspection by
experts, which is time consuming, costly and often inaccurate
due to human limitations and environmental factors. Recent
advancement in intelligent computational techniques and image
processing have enabled the development of automated system
for plant disease detection. By analyzing leaf images, these
systems can identify disease symptoms such as discoloration,
spots and texture variations at an early stage. Image based

disease detection reduces human effort and allows large scale
monitoring of crops with improved efficiency.

This project focuses on predicting leaf diseases using image
analysis and intelligent learning models. The system aims to
provide accurate fast and reliable disease identification, helping
farmers to take timely preventive measures. By integrating
technology into agriculture, the processed approach systems
smart farming, crop productive and promotes sustainable and
technology driven agricultural development

2. Problem Statement

Agriculture faces significant challenges due to the widespread
occurrence of plant diseases, which adversely affect crop yield,
quality and overall agricultural productivity. Timely and
accurate identification of plant diseases is critical to prevent
large scale crop loses and ensure food security. However
traditional disease methods rely on manual inspection by
farmers or agricutural experts making the process time
consuming, labor intensive and highly dependent on individual
expertise. These methods are often impractical for large farms
and may lead to delayed diagnosis, resulting in severe crop
damage. Existing automated approaches using conventional
machine learning techniques require maual feature extraction,
which limits accuracy and scalability.

Additionally, such system often struggle with variations in
lighting conditions, background noise and complex disease
patterns in leaf images. There is a clear need for an intelligent,
automated and efficient system that can accurately detect and
classify plant diseases at an early stage using leaf images. The
problem addressed in this project is the development of a robust
and scalable image based disease prediction system that
minimizes human intrevention, improves detection accuracy
and supports real time agricultural decision making through the
use of advanced learning models.

3. Methodology

The proposed methodology for leaf disease prediction follows
a systamatic and structured pipeline that ensures Accurate
disease ditection and classification. The trained model is tested
under real-world conditions, including variations in image
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quality and backgroung noise, to validate its practical usablility.
This end-to-end methodology ensures accurate,efficient and

scalable

leaf disease prediction suitable for real-time

agriculture applications.

1.Data Acquisition

Leaf image data is collected from publicly avaliable
agricultural data sets and field sources

Containing both healthy and diseased leaf from
different crop species.

The data set includes multiple disease categories with
variations in lighting conditions, background leaf
orintation and image resolution to improve robustness
and generalization of the model

2.Pre-Processing

Image Resizing: all images are resized to a fixed
deminsion to ensure uniform input for the learning
model.

Image Normalization: Pixel values are normalized to
redused illumination variations and improve training
stability.

Noise Removal: Filtering techniques are applied to
redues noise and enhance important visual features.
Data Augmentation: Techniques such as rotation,
fliping, zooming and shifting are used to increase data
set diversity and prevent overfitting.

3. Fearture Extraction

Feature extraction is preformed autoamtically using
deep learning models.

Convolutional layers capture spatial features such as
color pattrens, texture variations, edges and disease
spots present on leaf surface.

Pooling layers reduce dimensionality while preserving
important disease-realted features.

4. Model Training and Classification

The processed data set is divided into training and
testing sets.

The model is trained using labeled leaf images to learn
disease-specific patterns.

Fully connected layers perform classification of leaf
into healthy or diseased categories.

5.Model Evaluation

Model performance is evaluated using accuracy and
other classification metrics.

Testing is carried out on unseen images to validate
reliablity and generalization.

6.Deployment and Result Visualization

e  The trained model is integrated into an application or
system interface.

e  Users can upload a leaf image and the system predicts
the disease type along with the confidence
information.

e The system supports real-time disease detection for
effective crop monitoring and management.

4.Implementation

The implementation of the leaf disease prediction system
is carried out using a modular approach to ensure
flexibility and effeciency. The process begins with
importing and organising the data set into structured
directories corresponding to different disease classes and
helathy leaves. Image pre processing techniques are
applied using image processing libraries to ensure
compatablity with the learning model. Deep learning
based classification model is then designed and
implemented using layered architecture. The model
consist of convolution layers of feature learning,pooling
layers for dimensionality reduction and fuuly connected
layers for classification. Activation functions are applied
to introduce non linearity and improve learning capability.
The model is compiled using an appropriate optimisor and
loss function to achieve optimal performance.

During training,the model learns disease specific patterns
from the images and adjusts its parameters iteratively to
minimise classification errors. Performance is monitored
using evalution matrics and fine tuning is performed to
enhance accuracy. After training, the model is tested using
unseen data to verify its reliability. Once validated the
model is intergrated into an application interface that
accepts leaf images as input and diasplace the predicted
disease along with confidence levels. This implementation
enables automated, fast and accurate disease detection,
supporting farmers in making timely and informed
agricultural decisions.

5. Result and Discussion

The proposed leaf detection system was evaluated using a
diverse set of healthy and diseased leaf images to assess
its effectiveness and reliablity. The trained model
demonstrated high accruacy in classifying different leaf
disease categories,successfully identifying disease-
specific patterns such as color variations,texture changes
and lesion shapes. Compared to traditional machine
learning approaches that rely on manual feature
extraction, the implemented model achieved superior
performance in terms of accuracy and processing speed.

The results indicate that the pre processing techniques,
including normalization and argumentation,significantly
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improved model robustness by reducing the impact of
variations in lighting,background and leaf orientation. The
use of automated features extraction enabled the model to
learn complex visual features that are difficult to capture
using conventional methods. Testing on unseen images
showed consistent performance confirming good

generalization compatablity.

The discussion highlights early and accurate diease
detection can help farmers take timely preventive
measures there by reducing crop losses and improving
productivity. Although the system performs well under
controlled conditions, further improvements can be
achieved by incorporating large real world data set and
expanding disease categories. Overall, the results validate
the effectiveness of the proposed approach in supporting

smart and sustainable agriculture practices.

6.Conculsion

This project successfully demonstrates the application of
intelligent learning techniques for automated leaf disease
predition using image based analysis. The proposed
system effectively identifies and classifies plant diseases
by analyzing leaf images,thereby reducing
dependency on manual inspection and expert knowledge.
The integration of image preprocessing and automated
feature extraction enables accurate and efficient disease
detection under varying environmental conditions.

Experimental results confir that the developed model
achieves high accuracyand reliability compared to
traditional methods, making it suitable for early disease
diagnosis. Early detection allows farmers to take timely
corrective measures, redusing crop damage and improving

agricultural productivity. Additionally the

supports scalable and real time deployment, which is

essential for modern precision agriculture.

Overall this work contributes to the advancement of smart
and sustainable farming practicfes by leveraging
technology to address critical challenges in agriculture.
Future enhancements may include expanding the dataset,
incorporating more crop varieties and integrating the
system with mobile or internet-enabled platforms for

wider accessibility and practical field use.

REFERENCES

 Adekunle, T. S., Lawrence, M. O., Alabi, O. O,
Afolorunso, A. A., Ebong, G. N., & Oladipupo, M.
A(2024). Deep Learning Technique for Plant Disease

Detection.

*  Sajitha, P., Andrushia, A. D., Anand, N., & Naser,
M.Z.(2024). A Review on Machine Learning and Deep
Learning Image-based Plant Disease Classification

for Industrial Farming Systems.

Prasad, S. R., & Thyagaraju, G. S. (2024).
Leaf Analysis-based Early Plant Disease Detection
using Internet of Things, Machine Learning and Deep
Learning: A Comprehensive Review.

Reis, H. C, & Turk, V. (2024).
Potato Leaf Disease Detection with a Novel Deep
Learning Model Based on Depth wise Separable
Convolution and Transformer Networks.

Kulkarni, P, & Shastri, S. (2024).
Rice Leaf Diseases Detection Using Machine
Learning.

© 2025, IJSREM | https://ijsrem.com

DOI: 10.55041/IJSREM55380 |  Page3


https://ijsrem.com/

