International Journal of Science and Research (IJSR)
ISSN: 2319-7064
Impact Factor 2025: 7.089

Intelligent Plant Disease Identification Using Deep
Learning and Computer Vision

Mariya Khanam

Abstract: Plant diseases are generally caused by pest, insects, pathogens and decrease the productivity to large scale if not controlled
within time. Agriculturists are facing lose due to various crop diseases. It becomes tedious to the cultivators to monitor the crops regularly
when the cultivated area is huge that is in acres. The proposed system provides the solution for regularly monitoring the cultivated area
and provides the automated disease detection using remote sensing images. The proposed system intimates the agriculturist about the crop
diseases to take further actions. The objective of the proposed system is to early detection of diseases as soon as it starts spreading on the
outer layer of the leaves. The proposed system works in two phases: the first phase deals with training data sets. This includes, training
both healthy and as well as diseased data sets. The second phase deals with monitoring the crop and identifying the disease using Canny’s

edge detection algorithm.
Keywords: Plant, Disease, data, remote
1. Introduction

Agriculture gave birth to civilization. India is an agrarian
country and its economy largely based upon crop production.
Agriculture is the backbone of every economy. In a country
like India which has ever increasing demand of food due to
the raising population, advances in agriculture sector are
required to meet the need. Crop disease is one of the major
factor which indirectly influence the significant reduction of
both quality and quantity of agricultural products. A number
of varieties of pesticides are available to control diseases and
increase the production. But finding the most current disease,
appropriate and effective pesticide to control the infected
disease is difficult and requires experts advise which is time
consuming and expensive. The objective of this project is to
detect plant leaf disease detection. There are two main
characteristics of plant disease detection machine-learning
methods that must be achieved, they are: speed and accuracy.
There is need for developing technique such as automatic
plant disease detection and classification using leaf image
processing techniques. This will prove useful technique for
farmers and will alert them at the right time before spreading
of the disease over large area.

Problem Statement

Yield infections are an essential hazard to sustenance
security, anyway their speedy distinctive evidence remains
irksome in various pieces of the world as a result of the non
participation of the significant establishment. Development of
precise systems in the field of leaf-based picture arrangement
has demonstrated noteworthy outcomes.

Objective:

1) Finding the diseases occurred to the crops

2) The solution to the diseases should also be given.

3) To find out whether the leaf is diseased or healthy, certain
steps must be followed. i.e., Pre processing, Feature
extraction, Training of classifier and Classification. Pre
processing of image, is bringing all the images size to a
reduced uniform size.

4) The system must use the machine learning concept to
detect the crop dieses.

5) The system must utilise the image processing feature such
as RGB values to get the details.

Project Outcome

The project produces a trained disease detection model.
Farmers receive instant disease prediction. Crop damage
reduces significantly. The system increases agricultural
efficiency. Farmers learn about proper treatment methods.
Mobile based farming assistance becomes possible. The
model can be updated with new diseases. Agricultural data
can be stored digitally. The project promotes precision
farming. It improves food production quality. Farmers gain
confidence in technology. The system supports rural digital
development. Future integration with sensors is possible. The
project benefits both farmers and researchers. It creates a
foundation for smart agriculture systems.

2. Methodology

1) Data Acquisition and Dataset Selection

The foundation of any deep learning model is a high-quality

dataset.

o Standard Datasets: The PlantVillage dataset is the most
widely used, containing over 54,000 images across 38
classes (14 crop species and 26 diseases). Others include
PlantDoc (real-world field images) and FieldPlant.

e Data Structure: Images are typically organized into
folders where the directory name serves as the class label
(e.g., Tomato_ Bacterial spot).

2) Image Pre-processing

Raw images are rarely ready for model training. Pre-

processing ensures consistency and removes noise.

o Normalization: Scaling pixel values (originally 0-255) to
a range of [0, 1] or [-1, 1] to help the neural network
converge faster.

e Color Space Conversion: While most models use RGB,
some methodologies convert images to HSV or LAB
color spaces to isolate the "greenery" from "disease spots"
more effectively.

o Segmentation (Optional): Using algorithms like K-
Means Clustering or Otsu's Thresholding to remove
complex backgrounds and focus only on the leaf.
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3)

Data Augmentation

To prevent overfitting (where the model memorizes the
training data rather than learning general patterns), the dataset
is artificially expanded.

4

Techniques: Random rotations, horizontal/vertical flips,
zooming, shearing, and brightness adjustments.

Purpose: This teaches the model to recognize a diseased
leaf regardless of the camera angle or lighting conditions
in a real field.

Model Architecture & Selection

Deep Learning models for plant disease are typically built
using Convolutional Neural Networks (CNNs).

Transfer Learning

Most modern methodologies use Transfer Learning. Instead
of training a model from scratch, you take a model pre-trained
on a massive dataset (like ImageNet) and "fine-tune" it on
your specific plant images. This allows for high accuracy
even with smaller datasets.

5)

6)

Model Training and Optimization

Loss Function: Usually Categorical Cross-Entropy for
multi-class classification.

Optimizers: Adam or SGD (Stochastic Gradient
Descent) are standard for updating model weights.
Hyper parameter Tuning: Adjusting the Learning
Rate, batch size, and the number of epochs.

Evaluation Metrics

Once trained, the model is tested on a separate "Test Set" that
it has never seen before.

7)

Accuracy: Overall percentage of correct predictions.
Precision and Recall: Crucial because missing a disease
(False Negative) is often worse than a false alarm.
F1-Score: The harmonic mean of Precision and Recall.
Confusion Matrix: A table showing exactly which
diseases the model is confusing with one another.

Deployment

The final step is integrating the model into a user-friendly
platform:

Web Applications: Using Flask or FastAPI to allow
users to upload photos.

Mobile Apps: Using TensorFlow Lite or PyTorch
Mobile to run the model directly on a smartphone camera
in real-time.

DFD:

Starting the module
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Processing Image

Segmentation
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Disease Detection
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3. Conclusion

This paper presents the design of an ML based system which
provides easy accessible real-time local environmental data in
rural crop fields. The data are pushed in real-time to easily
accessible cloud storage, providing researchers and crop filed
managers with accurate environmental data without the need
for visits to the crop filed to retrieve local data. A basic
machine learning algorithm based on SVM regression was
designed to predict average air temperature, relative air
humidity, and wind speed values. This system helps to find
the disease in the early stage with great accuracy and helps
farmer to predict the amount of pesticides needed for the
crops. This helps to reduce the cost of production and less
time consumption.

References

[1] S. S. Sannakki and V. S. Rajpurohit,” Classification of
Pomegranate Diseases Based on Back Propagation
Neural Network,” International Research Journal of
Engineering and Technology (IRJET), Vol2 Issue: 02 |
May-2015

Volume 15 Issue 7, July 2026
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal
www.ijsr.net

Paper |D: SR26724221242 DOI: https://dx.doi.org/10.21275/SR26724221242 2031


http://www.ijsr.net/

International Journal of Science and Research (IJSR)
ISSN: 2319-7064
Impact Factor 2025: 7.089

(2]

(3]

(4]

(3]

(6]

(7]

(8]

(9]

Paper |D: SR26724221242

P. R. Rothe and R. V. Kshirsagar,” Cotton Leaf Disease
Identification using Pattern Recognition Techniques”,
International Conference on Pervasive Computing
(ICPC),2015.

Aakanksha Rastogi, Ritika Arora and Shanu Sharma,”
Leaf Disease Detection and Grading using Computer
Vision Technology &Fuzzy Logic” 2nd International
Conference on Signal Processing and Integrated
Networks (SPIN)2015.

Godliver Owomugisha, John A. Quinn, Ernest Mwebaze
and James Lwasa,” Automated Vision-Based Diagnosis
of Banana Bacterial Wilt Disease and Black Sigatoka
Disease “, Preceding of the 1’st international conference
on the use of mobile ICT in Africa ,2014.

uan Tian, Chunjiang Zhao, Shenglian Lu and Xinyu
Guo,” SVM-based Multiple Classifier System for
Recognition of Wheat Leaf Diseases,” Proceedings of
2010  Conference on Dependable Computing
(CDC’2010), November 20-22, 2010.

S. Yun, W. Xianfeng, Z. Shanwen, and Z. Chuanlei, “Pnn
based crop disease recognition with leaf image features
and meteorological data,” International Journal of
Agricultural and Biological Engineering, vol. 8, no. 4, p.
60, 2015.

J. G. A. Barbedo, “Digital image processing techniques
for detecting, quantifying and classifying plant diseases,”
Springer Plus, vol. 2, n0.660, pp. 1-12, 2013.

Caglayan, A., Guclu, O.,, & Can, A. B. (2013,
September). “A plant recognition approach using shape
and color features in leaf images.” In International
Conference on Image Analysis and Processing (pp. 161-
170). Springer, Berlin, Heidelberg.

Zhen, X., Wang, Z., Islam, A., Chan, 1., Li, S., 2014d.
“Direct estimation of cardiac bi-ventricular volumes with
regression forests.” In: Accepted by Medical Image
Com- puting and Computer-Assisted Intervention—
MICCAI 2014.

Volume 15 Issue 7, July 2026
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal
www.ijsr.net

DOI: https://dx.doi.org/10.21275/SR26724221242

2032


http://www.ijsr.net/



