International Journal of

Engineering Research and Scienc

ISSN : 2319-59

Vol. 22 No. 2 (2026)

ijerst.editor@gmail.com =

editor@ijerst.com


https://ijerst.org/index.php/ijerst

¢RST
uess

Ay
& >

Int. J. Engg. Res. & Sci. & Tech. 2026 International Journal of Engineering Research and Science & Technology

ISSN 2319-5991 www.ijerst.com

Vol. 22, No. 2, 2026

© 2026 IJERST. All Rights Reserved

Peer Reviewed, Referred & Indexed Journal

Crop Disease Identification and Management System
'Dr. S. Suresh,’Bommidi Sai,*Chodimella Sathish,*Mallavarapu Jyothi,’Geddam Pradeep
!professor and HOD, Department of Computer Science & Engineering, Eluru College of Engineering
and
Technology
2345 Tech Student, Department of Computer Science & Engineering, Eluru College of Engineering
and
Technology

ABSTRACT

Agriculture plays a vital role in the economy of many countries, especially in developing
nations where a large population depends on farming for livelihood. One of the major
challenges faced by farmers is crop diseases, which significantly reduce crop yield and
quality. Early detection and proper management of crop diseases are essential to ensure food
security and sustainable agriculture. The Crop Disease Identification and Management
System is designed to help farmers detect plant diseases quickly and accurately using modern
technologies such as image processing and machine learning. The system allows users to
upload images of crop leaves, which are then analyzed to identify possible diseases. Based on
the identified disease, the system provides recommendations for treatment, prevention, and
proper crop management practices. This system reduces the dependency on agricultural
experts for disease diagnosis and provides quick solutions to farmers. It helps in improving
crop productivity, reducing losses, and supporting farmers with reliable agricultural
information. The system also maintains a database of diseases, symptoms, and management
techniques for various crops. By integrating technology with agriculture, the proposed system
provides a smart and efficient solution for crop disease detection and management. It aims to
empower farmers with digital tools that improve decision-making and contribute to
sustainable agricultural development.

Keywords: Crop Disease Detection, Precision Agriculture, Plant Disease Classification, Machine
Learning, Deep Learning, Convolutional Neural Networks (CNN), Image Processing, Smart Farming,
Agricultural Monitoring, Computer Vision, Leaf Disease Analysis, Automated Disease Diagnosis,
Internet of Things (10T) in Agriculture, Decision Support Systems, Sustainable Agriculture.

INTRODUCTION Traditionally, farmers rely on manual
inspection or agricultural experts to
diagnose crop diseases. This process can be
time-consuming, costly, and sometimes
inaccurate due to lack of expert availability.
In remote areas, farmers often struggle to
get proper guidance regarding disease

identification and treatment.

Agriculture is the backbone of many
economies, and crop health is crucial for
achieving good agricultural productivity.
However, crops are often affected by
various diseases caused by fungi, bacteria,
viruses, and environmental conditions.
These diseases can spread rapidly and cause

severe damage to crops if not identified and
treated at an early stage.
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With the advancement of technologies such
as artificial intelligence, image processing,
and machine learning, it is possible to
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develop automated systems that can detect
crop diseases efficiently. A Crop Disease
Identification and Management System uses
image analysis techniques to recognize
disease patterns on leaves and provide

appropriate solutions.

This system aims to assist farmers by
providing an easy-to-use platform where
they can upload crop images and obtain
disease diagnosis along with management

recommendations.

It helps farmers take

preventive measures, reduce crop loss, and

improve agricultural productivity.

I. LITERATURE SURVEY

1. Title: Image Processing Techniques
for Plant Disease Detection

Authors: Arivazhagan, S., Shebiah, R.
N., Ananthi, S., & Varthini, S. V.
Abstract:

This research focuses on detecting plant
diseases using digital image processing
techniques. The authors analyze
infected leaf images by extracting
important features such as color,
texture, and shape. Various
segmentation methods are used to
identify the affected areas of leaves and
classify them into healthy or diseased
categories. The study demonstrates that
image processing can effectively
identify plant diseases at an early stage,
helping farmers reduce crop damage
and increase agricultural productivity.

2. Title: Machine Learning Approach
for Crop Disease Identification
Authors: Mohanty, S. P., Hughes, D.
P., & Salathé, M.

Abstract:

This study explores the use of machine
learning algorithms for automatic plant
disease detection. The authors utilize a
large dataset of plant leaf images to
train classification models such as
Support Vector Machines and Random
Forest algorithms. The results show that
machine learning techniques can
accurately identify plant diseases by
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analyzing patterns and visual symptoms
in leaf images. The research highlights
the potential of machine learning in
improving agricultural decision-making
and supporting farmers with faster
disease diagnosis.

3. Title: Deep Learning-Based Plant
Disease Detection Using Convolutional
Neural Networks

Authors: Sladojevic, S., Arsenovic, M.,
Anderla, A., Culibrk, D., & Stefanovic,
D.

Abstract:

This paper presents a deep learning-
based system for detecting plant
diseases using Convolutional Neural
Networks (CNN). The model is trained

on thousands of leaf images
representing  different crops and
diseases. The CNN automatically

extracts important visual features and
classifies diseases with high accuracy.
Experimental results show that deep
learning techniques outperform
traditional methods in recognizing
complex disease patterns, making them
highly effective for automated crop
disease detection systems.

4. Title: Artificial Intelligence in Smart
Agriculture  for  Crop  Disease
Monitoring

Authors: Liakos, K. G., Busato, P.,
Moshou, D., Pearson, S., & Bochtis, D.
Abstract:

This research examines the role of
artificial  intelligence in  modern
agriculture. The authors discuss how Al
technologies such as machine learning,
computer vision, and data analytics can
help monitor crop health and detect
diseases automatically. The study
highlights the importance of smart
farming systems that use technology to
assist farmers in identifying plant
diseases, improving productivity, and
reducing the use of harmful chemicals
through precise treatment
recommendations.

5. Title: Automated Plant Disease
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Diagnosis System Using Leaf Image
Analysis

Authors: Barbedo, J. G. A.

Abstract:

This study proposes an automated
system for diagnosing plant diseases
using leaf image analysis. The system
captures images of infected leaves and
processes them using computer vision
techniques to  identify  disease
symptoms. The model compares the
extracted features with a database of
known diseases and predicts the most
likely infection. The research concludes
that automated disease detection
systems can significantly reduce crop
losses by providing quick and accurate
diagnoses to farmers.

Il. EXISTING SYSTEM

In the existing system, crop disease
identification is mainly done through
manual observation by farmers or with the
help of agricultural experts. Farmers usually
examine the plants visually to detect
symptoms such as leaf spots, discoloration,
wilting, or unusual growth. Based on their
experience or advice from other farmers,
they attempt to identify the disease and
apply pesticides or fertilizers accordingly. In
many cases, farmers also approach
agricultural officers or plant specialists to
diagnose the disease and suggest proper
treatments.

However, this process is often slow and
inefficient because expert consultation may
not always be easily available, especially in
rural areas. Manual observation can also
lead to incorrect identification since many
plant diseases show similar symptoms. Due
to a lack of proper knowledge and
technological support, farmers may apply
the wrong treatment, which can increase
crop damage and financial losses. Therefore,
the traditional system is not always reliable
for early and accurate detection of crop
diseases.
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I11. PROPOSED SYSTEM

The proposed system is designed to
automatically detect crop diseases using
modern technologies such as image
processing and machine learning. In this
system, farmers can capture or upload
images of crop leaves that show signs of
infection or damage. The system then
processes the uploaded image and analyzes
different features such as color, texture, and
patterns present on the leaf surface. Based
on these features, the system identifies the
type of disease affecting the crop.

After identifying the disease, the system
provides detailed information about the
disease along with suitable treatment and
preventive measures. This helps farmers
take quick action to control the spread of the
disease and protect their crops. The
proposed system is user-friendly and can be
accessed through a computer or mobile
device, making it convenient for farmers to
use in real time. By using automated
detection and accurate analysis, the system
helps improve crop health, reduce crop loss,
and support farmers in making better
agricultural decisions.

IV.SYSTEM ARCHITECTURE

The proposed Crop Disease Identification
and Management System is designed as an
intelligent agricultural support platform that
integrates image processing, machine
learning, and decision-support mechanisms
to accurately detect crop diseases and
provide appropriate management
recommendations. The system architecture
consists of several interconnected modules
including data acquisition, preprocessing,
feature extraction, disease classification, and
disease  management  recommendation.
These modules work together to ensure
accurate identification of crop diseases and
provide farmers with timely solutions to
minimize crop loss and improve agricultural
productivity.

497



https://ijerst.org/index.php/ijerst

Int. J. Engg. Res. & Sci. & Tech. 2026

525" ntrmational Jounal of Enginering Research and Science & Technolgy

The first stage of the architecture is the data
acquisition module, where images of crop
leaves are collected using digital cameras,
smartphones, or agricultural monitoring
devices. These images form the primary
input to the system. The collected dataset
may include healthy and diseased leaf
samples from various crops. In addition to
image data, supplementary agricultural data
such as environmental conditions, crop type,
and geographic location can also be
integrated to enhance prediction accuracy.
The collected images are stored in a
centralized database where they are
organized and labeled for further processing
and training purposes.

After data acquisition, the system performs
image preprocessing to improve the quality
of the captured images and remove
unwanted noise or distortions. This stage
includes operations such as image resizing,
normalization, color space conversion,
background removal, and noise filtering.
These  preprocessing techniques help
standardize the images and highlight
important visual characteristics such as leaf
texture, color variations, and disease spots.
By improving image clarity and
consistency, the preprocessing stage ensures
that the subsequent machine learning model
can effectively extract meaningful patterns.
The next stage involves feature extraction,

Crop Disease Identification aad Management System
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where important characteristics of the leaf
images are identified. This includes

extracting features related to color, texture,
and shape that indicate the presence of plant
diseases. Deep learning  techniques,
particularly convolutional neural networks,
can automatically learn these features
directly from the images without manual
intervention. The feature extraction layer
identifies patterns such as discoloration,
lesions, spots, and irregular leaf structures,
which are typical indicators of plant
infections.

Following feature extraction, the disease
classification module is responsible for
identifying the specific type of crop disease.
A trained machine learning or deep learning
model analyzes the extracted features and
classifies the leaf image into categories such
as healthy or diseased. If a disease is
detected, the system further determines the
specific disease type based on learned
patterns from the training dataset. The
classification results are generated with
probability scores, allowing the system to
provide accurate and reliable predictions.
Finally, the disease management and
recommendation module provides farmers
with practical solutions to control or prevent
the detected disease. Based on the
classification results, the system suggests
suitable treatment methods such as pesticide
recommendations, organic remedies, crop
management strategies, and preventive
measures. These recommendations are
delivered through a user-friendly interface,
which can be accessed via mobile or web
applications.Based on the classification
results, the system suggests suitable
treatment methods such as pesticide
recommendations, organic remedies, crop
management strategies, and preventive
measures. By providing early disease
detection and effective  management
guidance, the system helps farmers take
timely action to protect crops and improve
overall agricultural yield.

Fig 5.1: Structure of the Proposed System
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Fig 6.7: Result Page
Fig 6.4: Image Processing

VI. CONCLUSION

The Crop Disease Identification and
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Management System provides a
technological solution to one of the major
challenges faced by farmers: identifying
crop diseases quickly and accurately. Early
detection of diseases is very important
because it helps prevent the spread of
infections and reduces crop damage.
Traditional methods of identifying plant
diseases depend heavily on agricultural
experts and manual observation, which can

be time-consuming and  sometimes
inaccurate.
The proposed system uses modern

technologies such as image processing and
machine learning to analyze images of crop
leaves and detect possible diseases. By
automating this process, the system helps
farmers identify problems in crops at an
early stage and take appropriate action. The
system also provides suggestions for
treatment and prevention, enabling farmers
to protect their crops and improve
productivity.

Another important advantage of this system
is its accessibility. Farmers can easily use
the system through a smartphone or
computer, making it convenient and
practical for real-world use. The system
reduces dependency on experts and provides
instant results, which is especially helpful
for farmers in rural areas.

Overall, this project demonstrates how
technology can be effectively used in
agriculture to improve crop health and
productivity. The Crop Disease
Identification and Management System has
the potential to support farmers, reduce crop

losses, and contribute to sustainable
agricultural practices.

VIl. FUTURE SCOPE

In the future, the Crop Disease

Identification and Management System can
be enhanced by integrating advanced
artificial intelligence models and larger
datasets to improve the accuracy of disease
detection. The system can also be expanded
to support more crop varieties and identify a
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wider range of plant diseases. Mobile
applications can be developed so that
farmers can easily use the system directly
from their smartphones in the field.
Additionally, integration with 10T sensors
and weather data can help predict disease
outbreaks in advance. The system can also
include multilingual support to assist
farmers from different regions and provide
real-time agricultural guidance. With further
improvements, the system can become a
powerful tool for smart farming and
sustainable agriculture.
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