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ABSTRACT

Paddy cultivation is crucial in many agricultural economies, especially where rice is a staple. Diseases
like bacterial blight, brown spot, and leaf blast can severely impact crop yield. This project introduces an
automated system for detecting paddy leaf diseases using image processing with CNN and SVM
classifiers. The method includes image acquisition, preprocessing, feature extraction, and disease
classification. The hybrid CNN-SVM model enhances accuracy and enables early detection, supporting
smart and efficient farming.

1. INTRODUCTION

Paddy, commonly known as rice, is a fundamental food crop for over half of the world’s population. In
many countries, especially in Asia, rice cultivation contributes significantly to the agricultural economy
and rural

livelihoods. However, the productivity and quality of rice crops are often threatened by various plant
diseases that affect the leaves. Diseases such as bacterial blight, brown spot, and leaf blast are among the
most common and

destructive, capable of causing substantial yield loss if not identified and managed promptly.

Traditional methods of disease detection rely

heavily on manual inspection by agricultural experts. These methods are not only time-consuming and
labor-intensive

but also prone to human error and subjective judgment. Furthermore, in remote or resource-limited
regions, timely access to expert analysis is often not feasible. This

highlights the need for an automated, accurate, and efficient system that can assist in early detection and
classification of paddy leaf diseases.

Recent advancements in computer vision and machine learning have opened up new possibilities in the
field of precision agriculture. Image processing techniques allow for the analysis of leaf images to
identify symptoms of diseases, while machine learning algorithms enable robust classification of these
conditions. Among various machine learning models, Convolutional Neural Networks

(CNNs) have demonstrated superior performance in feature extraction and pattern recognition tasks
related to image data.
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2. LITERATURE REVIEW

Throughout the development of our project, we were able to review some projects, Journals, Articles and
books which are related to the title of our project. We believe that all the reviewed materials have been a
good asset for the overall design and development of the project we have chosen. In this section some of
the related projects we have reviewed are discussed.

Accurate and timely identification of plant diseases has become a major research focus due to its
significance in improving crop yield and ensuring food security. Numerous studies have explored the
application of image processing and machine learning techniques in the agricultural domain.

Early research by Patil and Kumar (2011) employed basic image processing techniques such as color
thresholding and morphological operations for disease detection in paddy leaves. However, these
methods lacked robustness and were sensitive to variations in lighting and background noise. Singh and
Misra (2017) further explored feature-based classification using handcrafted features like color, texture,
and shape, coupled with traditional classifiers such as k- Nearest Neighbors (k-NN) and Decision Trees.
These approaches showed moderate accuracy but struggled with generalization across different disease
types.

With the rise of deep learning, Convolutional Neural Networks (CNNs) have become popular in plant
disease detection tasks due to their ability to automatically extract relevant features from images.
Mohanty et al. (2016) demonstrated the effectiveness of CNNs in classifying 26 different plant diseases
using a large image dataset, achieving high accuracy. However, their study focused on a broad dataset
and did not delve into crop-specific disease identification.

To address crop-specific challenges, Amara et al. (2017) developed a CNN-based model for banana leaf
disease detection and achieved promising results. Similarly, Sladojevic et al. (2016) trained a deep
learning model on 13 plant diseases, showcasing the model’s ability to outperform traditional methods.
While these models proved effective, their performance heavily depended on the quality and diversity of
the training data.

Recent studies have started exploring hybrid models to improve classification accuracy. A study by
Zhang et al. (2019) combined CNN for feature extraction and Support Vector Machine (SVM) for
classification, citing improved performance on limited datasets. The use of SVM helps in reducing
overfitting and enhances the classification margin, especially when deep features are used as input.
Another notable study by Lu et al. (2020) applied this hybrid approach to tomato leaf diseases and
achieved better precision than using CNN or SVM individually.

In the context of paddy, several researchers have attempted automated detection systems. Ramesh et al.
(2020) used deep learning techniques for paddy disease classification but reported limited success in
distinguishing between visually similar diseases. Moreover, some approaches like those by Bhatt and
Patel (2021) incorporated data augmentation and transfer learning to boost performance, particularly
when dealing with small datasets.

3. EXISTING METHOD

Various systems have been developed for the

detection and classification of paddy leaf diseases using

image processing and machine learning techniques. While these systems have shown some level of
success, they also come with notable limitations that hinder their practical

applicability and accuracy. The following are five major problems identified in the existing systems.
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3.1 Problems in the Existing System

Reliance on Handcrafted Features:

Many traditional systems depend on manually

extracted features such as color histograms, texture patterns, and shape descriptors. These handcrafted
features often fail to capture complex disease characteristics and subtle

variations between similar disease types. As a result, the

classification accuracy drops, especially when diseases have overlapping visual symptoms.

Poor Generalization in Real-World Scenarios:

Models trained on ideal or lab-based datasets often perform poorly when applied in real-world
agricultural

environments. Factors such as varying lighting conditions,

background noise, leaf overlap, and image blurriness are not adequately handled by existing systems,
leading to reduced reliability and increased false detection rates in field

conditions.

Limited Dataset Diversity:

Many existing systems suffer from inadequate and unbalanced datasets, with insufficient samples for
each disease class. This lack of diversity leads to biased training and poor performance when the model
is exposed to unseen or rare disease variations. It also increases the risk of overfitting in machine
learning models.

High Dependence on Domain Experts:

Some systems still require partial manual intervention for disease identification, such as region-of-
interest selection or expert validation of predictions. This reliance on human expertise limits scalability
and defeats the purpose of a fully automated system, especially in remote areas where access to
specialists is minimal.

4. PROPOSED SOLUTION

To overcome the limitations identified in existing systems, we propose an efficient and automated paddy
leaf disease detection system that integrates Convolutional Neural Networks (CNN) for deep feature
extraction and a Support Vector Machine (SVM) for disease classification. This hybrid approach
combines the strengths of both deep learning and classical machine learning to improve accuracy,
reliability, and adaptability in real-world conditions.

4.1 Features of the Proposed System

Hybrid CNN-SVM Model:

Combines the feature extraction power of CNN with the classification strength of SVM. This enhances
disease detection accuracy even with limited or imbalanced data.

Automated Image Preprocessing:

Includes noise reduction, segmentation, and contrast enhancement techniques.

Preprocessing ensures that only the diseased region is analyzed, improving focus.

Real-Time Disease Detection:

The system can deliver quick diagnosis after capturing the leaf image.

It is optimized for deployment on mobile or edge devices for field use.

Robust Against Field Conditions:

Trained with augmented data to handle lighting, orientation, and background variations. It performs well
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in real-world agricultural settings, not just lab conditions.

Scalable and User-Friendly:

Designed to be easy to use with minimal technical knowledge required.

It can be scaled across different crops with retraining on relevant datasets.
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Fig.4.1.1: Block Diagram

5. HARDWARE COMPONENTS
5.1 Push Buttons

Fig. 5.1: Push Buttons
A push button is a simple switch used to control an electrical circuit, typically allowing current to flow
only when pressed.
5.2 Battery 3.7V

A Lithium-ion 3.7V battery is a rechargeable power source widely used in portable electronic devices. It
offers high energy density, lightweight design, and a stable voltage output. These batteries are commonly
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used in embedded systems, wearables, and 10T devices due to their efficiency and long cycle life.
5.3 Charging module

Fig. 5.3: Charging Module
A charging module is an electronic circuit designed to safely charge rechargeable batteries, such as Li-
ion or Li-Po cells. It regulates input voltage and current to protect the battery from overcharging and
overheating. Common modules like TP4056 also offer features like over-discharge protection and USB
input support.
5.4 ESP 32 Cam

Fig.5.4: ESP32-CAM
The ESP32-CAM is a low-cost, Wi-Fi-enabled development board that integrates an ESP32
microcontroller with an OV2640 camera module. It supports image processing, video streaming, and Al
applications, making it ideal for IoT and smart surveillance projects. With low power consumption and
built-in SD card support, it is widely used for real-time monitoring and wireless image transmission.

5.6 Buzzer

Itgenerates sound by vibration of piezoelectric element by applying electricity. In our project we are
using this as high alert indication for critical conditions.
5.7 Adapter

o

It’s a 12V adapter used as a power supply which converts alternating current into direct current. We are
connecting this from wall outlet.
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6. SOFTWARE

6.1 Installation of ARDUINO

Step-1: Download And Extract Arduino IDE Software.

Step-2: Launch Arduino IDE, Open the Arduino IDE from the desktop icon click next to install then
click on icon to open the software.

6.2 ARDUINO Code Dumping

Step-1: Open your first project.

Step-2: Select your Arduino board then, Go to Tools > Arduino nano Boards > Boards Manager.
Step-3: Select your Arduino board Processor then, Go to Tools > Processor > ATmega328P.
Step-4: Edit Code on Editor Window then, Click on File tab and then open preferences.

Step-5: Compile code.

Step-6: Upload Code into Arduino Board.

7. ADVANTAGES

The system enables timely identification of paddy leaf diseases, helping farmers take preventive action
before major crop damage occurs.

Automating the detection process minimizes the need for agricultural specialists, making disease
diagnosis accessible even in remote areas.

The system can be implemented on low-cost devices like smartphones or Raspberry Pi,
making it affordable and scalableuse.

By facilitating early intervention, the system helps maintain plant health, ultimately leading to better
yield and improved grain quality.

8. APPLICATIONS

1. Precision Agriculture

e Helps farmers monitor crop health and detect diseases early.

e Reduces overuse of pesticides by applying them only where needed.

2. Smart Farming Systems

e Can be integrated with loT-based smart farming solutions.

e Enables automated disease alerts and monitoring through mobile apps or cloud platforms.
3. Agricultural Research & Development

e Assists researchers in studying the spread and impact of paddy diseases.

e Provides real-time data for agricultural universities and research institutions.
4. Government & Agricultural Departments

e Can be used by government agencies for large- scale crop health surveillance.
e Helps in planning disease control strategies and subsidy distribution.

9. EXPERIMENTAL RESULTS
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10. FUTURE SCOPE

The model can be retrained and adapted to detect diseases in other crops like wheat, maize, or
vegetables, creating a multi-crop diagnostic tool.

The system can be combined with 10T sensors for real-time monitoring of environmental factors like
humidity and temperature to improve disease prediction.

A user-friendly mobile application can be developed to allow farmers to capture images and receive
instant disease reports Integration with cloud platforms can enable large- scale data storage, remote
access, and advanced analytics for government or agricultural organizations.

Future versions can include a module to suggest specific treatments or pesticides based on the type and
severity of the detected disease.

11. CONCLUSION

This project presents an efficient and automated system for paddy leaf disease detection using a hybrid
CNN- SVM approach. The system accurately identifies diseases from leaf images, enabling early
intervention and improved crop management. By eliminating the need for expert supervision, it
empowers farmers with a reliable and accessible diagnostic tool.

The use of image preprocessing and deep learning enhances classification performance under real- world
conditions. Experimental results confirm the system’s effectiveness in disease detection. Overall, the
proposed solution supports the advancement of smart and sustainable agriculture.
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