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Abstract - The agriculture industry plays a pivotal role in ensuring global food security. However, plant diseases pose a
significant threat to crop yields, making early detection and diagnosis crucial. This project explores the application of machine
learning, specifically the VGG-16 convolutional neural network (CNN) algorithm, for the automatic detection and recognition of
plant diseases. Our study involves a comprehensive dataset of diseased and healthy plant images, representing various plant species
and disease types. The proposed methodology consists of several key steps. First, a dataset of labeled plant images is curated and
prepossessed. Data augmentation techniques are applied to enhance the model's generalization capabilities. The VGG-16 model is
utilized for feature extraction, leveraging its deep learning architecture, which has demonstrated remarkable performance in image
classification tasks. Through extensive training and fine-tuning, the VGG-16-based model can train to accurately classify
plant images into healthy or diseased categories. Evaluation metrics, such as accuracy, precision, recall, and F1-score, are
used to assess the model's performance. The results will showcase the effectiveness of the VGG-16 algorithm in

differentiating between healthy and diseased plants, contributing to early disease detection and reducing yield losses.
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1.INTRODUCTION

Agriculture is the backbone of our society, providing the world's population with essential food, fiber, and raw materials.
However, the global agricultural industry faces significant challenges in ensuring crop health and yield. One of the critical

challenges is the prevalence of plant diseases, which can lead to

substantial economic losses and food security issues. The traditional methods of disease detection in crops, reliant on human

visual inspection and manual intervention, are often time-consuming and inaccurate.

In recent years, the integration of modern technology, particularly Machine Learning (ML) and Artificial Intelligence (Al), has
revolutionized agriculture by providing innovative solutions to address these challenges. Plant disease detection and recognition

using ML is a prime example of this technological advancement.

Machine Learning, a subset of Al, enables computers to learn patterns and make data-driven decisions. When applied to plant
disease detection, ML algorithms analyze and interpret vast amounts of data, including images of diseased plants, environmental
conditions, and historical disease prevalence. This information is then used to identify, classify, and recognize the presence of
diseases in crops with high accuracy and speed

© 2023, IJSREM | www.ijsrem.com DOI: 10.55041/1JSREM27749 | Page 1


http://www.ijsrem.com/

s N3y
e
17 IJSREM . . a g . . .
tgﬁ International Journal of Scientific Research in Engineering and Management (IJSREM)
W Volume: 07 Issue: 12 | December - 2023 SJIF Rating: 8.176 ISSN: 2582-3930

2. LITERATURE SURVEY

Paper 1: Plant Disease Detection and Classification by Deep Learning—A Review
Author: L. Lietal.

In recent years, with the advantages of automatic learning and feature extraction, it has been widely concerned by academic and
industrial circles. It has been widely used in image and video processing, voice processing, and natural language processing. At
the same time, it has also become a research hotspot in the field of agricultural plant protection, such as plant disease recognition
and pest range assessment, etc. The application of deep learning in plant disease recognition can avoid the disadvantages caused
by artificial selection of disease spot features, make plant disease feature extraction more objective, and improve the research
efficiency and technology transformation speed. This review provides the research progress of deep learning technology in the
field of crop leaf disease identification in recent years. In this paper, we present the current trends and challenges for the
detection of plant leaf disease using deep learning and advanced imaging technigues with CNN framework such as GANs, ACB
and K-means clustering.

Paper 2: Leaf Disease Detection and Classification based on Machine Learning
Authors: Sandeep Kumar, KMVV Prasad, A. Srilekha, T.Suman, B. Pranav Rao, J.Naga Vamshi Krishna.

We have used various images for detecting leaf diseases. We have used segmentation technique like k-means clustering, for
extracting various features Gray Level Co-occurrence Matrix (GLCM) is used and Support Vector Machine (SVM) classifier to
classify different types of diseases. This process helps us to find the different diseases in leaves precisely. The dataset consists of
the different leaf images affected by various diseases like Cercospora leaf spot, bacterial blight, Anthracnose, and Alternaria

alternata. The results show the area affected and the percentage that is affected with great accuracy.

Paper 3: Plant Disease Detection using Deep Learning
Authors: Ebrahim Hirani, Varun Magotra, Jainam Jain, Pramod Bide

Convolutional Networks have played a major role in the past for all tasks related to image processing whether the task is related
to classification, augmentation, description. But The results of our study show us how visual transformers are the next best thing
in computer vision. Though transformers were introduced for accommodating the task of Natural language processing, recent
studies have shown their potential application in computer vision tasks. For our application which requires the model to be
available on minimal resources, the small transformer network(STN) seems to be the best fit. The large transformer network is
also a great fit though it dwarfs the STN model when taking size into consideration, it gives the highest accuracy in our study.

The proper application of transformers in computer vision tasks needs more research as this architecture is in its early days.
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Paper 4: A Survey on Crop Disease Detection using Image Processing Technique for Economic Growth of
Rural Area

Authors: Yashpal Sen, C. Shekar Mithlesh, Dr. Vivek Baghel

It describes an approach for disease detection of crop for economic growth of rural area. This paper discussed about an
automated system for identifying and classifying different diseases of the contaminated plants is an emerging research area in
precision agriculture. This paper describes the approach to prevent the crop from heavy loss by careful detection of diseases. The
region of internet is leaf because most of the diseases occur in leaf only. Histogram equalization is used to pre-process the input
image to increase the contrast in low contrast image, K-mean clustering algorithm which classifies objects. Disease in crop leaf

are detected accurately using image processing technique it is used to analyse the disease which will be useful to farmers.
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Fig -1: Proposed System
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In this proposed algorithm, we aimed to detect the diseases in plants by considering leaves. In our proposed methodology,
we are providing the type of disease that the leaf is effected by, from the images, and shows the diseased region of the leaf by
the means of image processing technique. The result will be provided within less time and the percentage of the area affected
and also the accuracy. Samples of images are collected that comprised of different plant diseases like Alternaria Alternate,
Bacterial Blight, Cercospora leaf spot Anthracnose, and Healthy leaves. Different images of the leaves are collected for every

disease that was classified into database images and input images with plant village dataset.
1. Leaf data: Collect the required image data which is to be processed from the dataset as a user input for further processing.

2. Data Preprocessing: Data preprocessing is a crucial step in the data analysis and machine learning pipeline. It involves
cleaning and transforming raw data into a format that can be effectively used for analysis or used to train machine learning
models. The main goals of data preprocessing are to improve data quality, handle missing or noisy information, and make the
data suitable for the specific tasks at hand. The data preprocessing takes place with some techniques like image resizing,

Normalization, Data Augmentation.

3. Model Selection: VGG-16 is a popular choice for image classification tasks. Its architecture, with 16 layers, is relatively
deep and has a simple and uniform structure, making it easy to understand and implement. VGG-16 has a simpler and more
straightforward structure. This simplicity can be advantageous in scenarios where computational resources are limited.VGG-
16's architecture consists of a series of convolutional and pooling layers followed by fully connected layers. This simplicity

makes it easy to modify and adapt for specific tasks.

4. Model Training: Model training is a critical step in the development of machine learning models. It involves the process of
feeding input data to a model, allowing the model to learn the patterns and relationships within the data, and adjusting its
parameters to make accurate predictions.Model training is an iterative process, and careful consideration of the factors. The
success of a trained model depends not only on the architecture but also on the thoughtful management of data,

hyperparameters, and training procedures.

5. Recognition: Finally, after completion of all these steps the output will generate from these steps and it's

evaluated/recognized as if the leaf is disease or healthy.

4. CONCLUSIONS AND FUTURE SCOPE

The successful development and implementation of a plant disease detection and recognition system using machine learning with
the VGG-16 model represent a valuable contribution to the field of agriculture and technology. This project not only showcases the
potential to enhance crop health and yield but also serves as a foundation for further research and innovation in the domain of
precision agriculture. As we move forward, we remain committed to refining and expanding this technology, addressing the ever-

evolving challenges in agriculture, and making a positive impact on food security and sustainable farming practices.
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The integration of Machine Learning. Particularly with advanced neural network architectures like VGG-16,into Plant Disease
Detection And recognition system holds great promise for revolutionizing agriculture and addressing crucial challenges related to

crop health and food security.

In future it can be used IoT as well as Android based for plant Disease Detection in real time.
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