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Abstract

Crop diseases are one of the major factors that reduce
agricultural productivity worldwide. Among these
diseases, blight significantly affects plant health and
leads to considerable yield loss. Early detection and
accurate estimation of blight damage are essential for
farmers to take timely preventive measures and
improve crop productivity.

This paper proposes an intelligent system for
estimating blight disease damage and predicting crop
yield using machine learning and image analysis
techniques. The system analyses images of plant leaves
to detect blight symptoms and estimate the severity of
damage. By combining disease detection with
predictive analytics, the proposed framework provides
insights into potential crop yield reduction.

The system aims to assist farmers in making informed
decisions regarding crop management, pesticide usage,
and disease prevention.

Keywords: Blight Disease, Crop Yield Prediction,
Machine Learning, Image Processing, Smart
Agriculture.

1. Introduction

Agriculture plays a vital role in the global economy
and food supply. However, plant diseases pose a
significant challenge to agricultural productivity.
Blight is a common plant disease that affects crops
such as tomatoes, potatoes, and other plants. It causes
discoloration, leaf damage, and eventually reduces
crop yield.

Traditional methods of disease detection rely on

manual observation by farmers or agricultural experts.
These methods can be time-consuming, subjective, and
less accurate. With the advancement of artificial
intelligence and machine learning, automated disease
detection systems can help identify plant diseases more
efficiently.

This paper presents an intelligent system that detects
blight damage in crops and predicts the possible yield
based on the severity of the disease. The proposed
system uses image processing techniques and machine
learning models to analyze plant leaves and estimate
the impact of blight on crop production.

2. Related Work

Several research studies have focused on plant disease
detection using machine learning and deep learning
techniques. Early approaches relied on traditional
image processing methods to identify disease patterns
on leaves.

Machine learning models such as Support Vector
Machines (SVM), Decision Trees, and Random Forest
algorithms have been widely used for plant disease
classification. These models analyze features such as
color, texture, and shape extracted from leaf images.

Recently, deep learning techniques, particularly
Convolutional Neural Networks (CNN), have shown
improved accuracy in plant disease detection. These
models automatically learn patterns from images and
can detect diseases more effectively.

However, most existing systems focus only on disease
detection and do not estimate the level of damage or
predict crop yield. The proposed system addresses this
gap by combining blight detection with yield
prediction.
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3. Proposed Framework
3.1 Overview

The proposed system uses image processing and
machine learning techniques to detect blight disease
and estimate crop yield. The workflow includes:

Leaf Image Input — Image Preprocessing — Feature
Extraction — Blight Detection —

Damage Estimation — Yield Prediction — Result
Output

3.2 Image Data Collection

The system collects images of crop leaves from
farmers, agricultural databases, or field cameras. These
images may contain healthy or infected leaves

3.3 Image Preprocessing

The collected images are processed to improve quality
and remove noise.
Preprocessing techniques include:

. Image resizing

o Noise reduction

o Color normalization
o Background removal

This step ensures accurate analysis of leaf images.

3.4 Feature Extraction

Important features such as color variation, texture, and
shape are extracted from the leaf images. These
features help identify disease patterns.

Common techniques used include:
. Color histogram analysis

) Texture analysis
) Edge detection

3.5 Blight Detection

Machine learning or deep learning models are used to
classify whether the leaf is healthy or infected with
blight disease.

Algorithms that can be used include:

. Convolutional Neural Networks (CNN)
o Random Forest
. Support Vector Machine (SVM)

3.6 Damage Estimation

After detecting blight disease, the system estimates the
severity of damage based on the affected area of the
leaf. The damage level may be categorized as:

o Low damage
o Medium damage
o Severe damage

This helps in understanding the extent of the disease.

3.7 Yield Prediction

Using the estimated damage level and historical crop
data, the system predicts the expected crop yield.
Machine learning models analyze the relationship
between disease severity and yield reduction.

6. Future Work

Future improvements to the system may include:

1. Using deep learning models for higher accuracy
2. Integrating the system with mobile applications
for farmers

3.  Using drone images for large-scale crop
monitoring

4. Incorporating weather data for better yield
prediction
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5. Developing real-time disease monitoring
systems

4. Evaluation Metrics

The performance of the proposed system can be
evaluated using the following metrics:

. Accuracy: Percentage of correctly detected
disease cases

. Precision: Correct positive predictions

. Recall: Ability to detect all disease cases

. F1 Score: Balance between precision and recall

. Prediction Error: Difference between predicted

and actual crop yield

5. Conclusion

This paper proposes an intelligent system for detecting
blight disease and estimating crop yield. By using
machine learning and image processing techniques, the
system can automatically identify blight infection and
assess the severity of damage.

The proposed system can help farmers monitor crop
health, reduce disease impact, and improve agricultural
productivity. It provides a technological solution for
smart farming and efficient crop management.
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