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ABSTRACT 

Medicinal and Aromatic Plants (MAPs) are 

widely used in pharmaceutical and 

healthcare industries, but their quality is 

often affected by plant diseases. Traditional 

disease detection methods rely on manual 

inspection, which is time-consuming, 

costly, and prone to human error. This 

project aims to develop an automated 

system for analysing and identifying health 

conditions and diseases in medicinal and 

aromatic plants using Machine Learning. 

The proposed system uses image processing 

techniques to analyse leaf images and 

detect disease symptoms at an early stage. 

Convolutional Neural Networks (CNNs) 

and supervised learning algorithms are 

employed for accurate disease 

classification. The system is implemented 

using Python with libraries such as 

TensorFlow/Keras, OpenCV, and NumPy. 

A web-based interface developed using 

Flask allows users to upload images and 

view results in real time. This approach 

improves accuracy, reduces diagnosis time, 

and supports sustainable cultivation of 

medicinal plants. 
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INTRODUCTION 

Medicinal and Aromatic Plants (MAPs) 

play a crucial role in the pharmaceutical, 

healthcare, and cosmetic industries due to 

their therapeutic and medicinal properties. 

The health and quality of these plants are 

often affected by various diseases caused 

by pathogens and environmental factors, 

leading to reduced yield and loss of 
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medicinal value. Traditional methods of 

disease identification rely on manual 

observation and expert knowledge, which 

are time-consuming, costly, and prone to 

errors. To overcome these challenges, this 

project focuses on the application of 

Machine Learning (ML) and image 

processing techniques for automated plant 

disease detection. The system uses digital 

images of plant leaves as input and applies 

preprocessing techniques using OpenCV to 

enhance image quality. Advanced ML 

models, particularly Convolutional Neural 

Networks (CNNs), are employed to extract 

features and accurately classify plant health 

conditions. The objective of this project is 

to develop an efficient, accurate, and user-

friendly system that enables early detection 

of diseases in medicinal and aromatic 

plants. Python, TensorFlow/Keras, and 

Flask are used to build and deploy the 

system through a web-based interface. This 

approach reduces dependency on manual 

inspection, improves diagnosis speed, and 

supports sustainable cultivation of 

medicinal plants. 

LITERATURE SURVEY 

Many researchers have explored machine 

learning and deep learning for plant disease 

detection and classification in recent years. 

In a systematic study, Salka et al. (2025) 

reviewed convolutional neural network 

(CNN)–based models for plant leaf disease 

detection, highlighting how deep learning 

architectures enhance classification 

performance compared to traditional 

approaches. Springer Another recent paper 

by Sujatha et al. (2025) examined the 

integration of machine learning and deep 

learning techniques, reporting improved 

feature extraction and classification 

accuracy for plant leaf diseases across large 

datasets. Nature Chanyal et al. (2025) 

reviewed deep learning applications 

specifically for medicinal plant leaf 

classification, discussing how image 

processing and DL models like CNNs 

support accurate identification and disease 

detection in medicinal species. ijisae.org 

These studies consistently emphasize the 

effectiveness of deep learning frameworks 

such as CNNs for automated disease 

detection, demonstrate the role of image 

preprocessing and feature extraction, and 

outline challenges like dataset variability 

and model generalization. Collectively, the 

literature supports the adoption of advanced 

ML and DL technologies to improve early 

and reliable detection of plant health issues, 

reinforcing the basis for this project’s 

objectives. 

RELATED WORK 

The concept of this project—automated 

disease detection in medicinal and aromatic 

plants using machine learning and image 

processing—has been widely explored in 

https://link.springer.com/article/10.1007/s10462-025-11234-6?utm_source=chatgpt.com
https://www.nature.com/articles/s41598-024-72197-2?utm_source=chatgpt.com
https://ijisae.org/index.php/IJISAE/article/view/2199?utm_source=chatgpt.com
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recent research, emphasizing advancements 

in deep learning technologies. Many studies 

focus on using Convolutional Neural 

Networks (CNNs) and other deep learning 

models to extract complex visual features 

from leaf images for accurate classification. 

For example, research by Sladojevic et al. 

demonstrated that CNN architectures could 

effectively identify plant leaf diseases by 

learning intricate patterns from large sets of 

labeled images, outperforming traditional 

machine learning classifiers in accuracy 

and robustness. This study highlights the 

importance of deep learning and image 

preprocessing in handling real-world 

variability in plant images. Similarly, 

Ferentinos used advanced CNN models on 

diverse plant disease datasets to show that 

deep learning techniques can distinguish 

multiple disease categories with high 

precision, supporting the use of feature-rich 

neural networks in agricultural diagnostics. 

EXISTING SYSTEM 

Existing methods for plant disease 

identification, as discussed in major 

literature such as the work by Sladojevic et 

al. and Ferentinos, mainly rely on deep 

learning models trained on large, well-

labeled image datasets. These methods use 

Convolutional Neural Networks (CNNs) to 

classify plant diseases based on leaf images 

with high accuracy. However, a key 

limitation of these approaches is their 

strong dependency on large and diverse 

datasets, which are often unavailable for 

medicinal and aromatic plants. Most 

models are trained on common crop 

datasets and show limited generalization 

when applied to different plant species or 

real-field conditions. Additionally, these 

methods are sensitive to variations in 

lighting, background noise, and image 

quality. High computational requirements 

and the need for GPU resources also make 

them less suitable for small-scale farmers. 

Furthermore, many existing systems lack 

real-time deployment and user-friendly 

interfaces, restricting their practical 

usability in agricultural environments. 

PROPOSED SYSTEM 

The proposed method enhances existing 

plant disease detection approaches by 

extending deep learning–based techniques 

with improved preprocessing, deployment, 

and usability. While existing methods 

mainly rely on standalone CNN models 

trained on generic crop datasets, the 

proposed system focuses specifically on 

medicinal and aromatic plants, improving 

model relevance and accuracy. Advanced 

image preprocessing techniques using 

OpenCV, such as normalization, noise 

reduction, and data augmentation, are 

applied to handle variations in lighting and 

background. A CNN-based deep learning 

model is trained using curated plant image 
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datasets to achieve reliable disease 

classification. The system is implemented 

using Python with TensorFlow/Keras for 

model development and Flask for web-

based deployment. Unlike traditional 

methods, the proposed solution supports 

real-time image upload and prediction 

through a user-friendly interface. 

Additionally, the system allows data 

logging and history tracking for better 

monitoring of plant health. This integrated 

and scalable approach overcomes the 

limitations of existing methods and 

provides an efficient solution for practical 

agricultural use. 

SYSTEM ARCHITECTURE 

 

Fig:1 System Architecture 

METHODOLOGY DESCRIPTION 

The methodology of the proposed system 

follows a structured, stepwise approach to 

accurately detect diseases in medicinal and 

aromatic plants. These images serve as the 

primary input for the system. In the next 

step, image preprocessing is carried out 

using OpenCV, where operations such as 

resizing, noise reduction, normalization, 

and background removal are applied to 

enhance image quality and make the data 

suitable for analysis. 

After preprocessing, data augmentation 

techniques like rotation, flipping, and 

scaling are used to increase dataset 

diversity and improve the model’s 

generalization capability. The enhanced 

images are then passed to the feature 

extraction and classification stage, where a 

Convolutional Neural Network (CNN) built 

using TensorFlow and Keras automatically 

learns discriminative features from the leaf 

images.  

Once classification is complete, the 

prediction results—including plant health 

status and disease type—are generated and 

stored in the database for future reference. 

These results are displayed to the user 

through an interactive web interface, 

providing real-time feedback. Additionally, 

security and validation mechanisms ensure 

that only valid images are processed and 

data integrity is maintained. This 

systematic methodology ensures accurate, 

efficient, and scalable plant disease 

detection aligned with the proposed system 

architecture. 
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RESULTS AND DISCUSSION 

 

Fig:2 Home Page 

 

Fig:3 Sign up Page 

Enter details and click on Sign Up. 

 

Fig:4 Login Page 

Login using Email and password. 

 

Fig:5 Dashboard Page 

 

Fig:6 Upload Image page 

Upload a image. 

 

Fig:7 History Page 

CONCLUSION 

The project introduces a machine learning-

based system designed to automate the 

identification of diseases in medicinal and 

aromatic plants (MAPs). By utilizing 

Convolutional Neural Networks (CNNs) 

and image processing, the system analyses 

digital leaf images to provide real-time 

diagnostic feedback and treatment 

suggestions. This approach reduces reliance 

on slow, manual expert inspections and 

promotes sustainable plant health 

management.  
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FUTURE SCOPE 

The system can be significantly upgraded 

by integrating Internet of Things (IoT) 

devices to collect real-time environmental 

data, such as soil moisture and temperature, 

for predictive disease forecasting. Future 

versions will expand the database to 

support a broader variety of plant species 

and incorporate multilingual support to 

improve global accessibility for farmers. 

Additionally, adding localized treatment 

recommendations and offline processing 

capabilities will ensure the tool remains 

functional and highly accurate even in 

remote agricultural regions. 
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