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Abstract — The identification and classification of medicinal
flowers play a crucial role in healthcare, agriculture, and
biodiversity conservation, as these plants often possess significant
therapeutic properties. Manual recognition, however, is time-
consuming and error-prone due to the similarity in floral
structures across species. To address this challenge, this project
employs a deep learning-based approach for automated flower
classification using Convolutional Neural Networks (CNN). The
proposed system is trained on a curated dataset of medicinal
flower images and is capable of learning intricate features such as
color, texture, and petal shape for accurate classification.
Experimental results demonstrate that the model achieves high
classification accuracy, reducing the risk of misidentification and
improving reliability in real-world applications. This work
highlights the potential of CNN-based models to assist
researchers, farmers, and practitioners in the fields of botany,
Ayurveda, and pharmacology, thereby bridging the gap between
technology and traditional medicine.
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1. INTRODUCTION

Medicinal flowers have been the cornerstone of healthcare since
ancient times. Ayurveda, often regarded as the “mother of
healing sciences,” relies heavily on plants and their floral
components to treat diseases and maintain overall well-being.
Today, the World Health Organization (WHO) reports that
nearly 65-80% of the global population depends on herbal
remedies for primary healthcare.

Despite their importance, the identification of medicinal flowers
remains challenging. Manual classification requires expert
botanists, is time-consuming, and is often prone to human
error—especially when flowers share similar morphological
features. This creates an urgent need for automated systems that
can accurately classify and recognize medicinal flowers, which
are among the most distinctive features.

Recent advances in Artificial Intelligence (AI) and Deep
Learning (DL), particularly Convolutional Neural Networks
(CNNs), offer a promising solution. CNNs mimic the human
visual system, extracting features such as color, texture, and
shape, and using them to differentiate between plant species.

This project, titled “Medico Flower Detection Using Deep Neural
Networks”, aims to design and implement an Al-based system
that automates the identification of medicinal flowers through
images. Beyond identification, the system also shares
information about the flower’s medicinal properties and
potential treatments
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2. LITERATURE SURVEY

The recognition of medicinal flowers has been an active research
area in recent years. Suvarna Vani explored deep learning for
classifying medicinal flowers such as dandelion, daisy, and
orchid. Their study showed that Convolutional Neural Networks
(CNNs) were more effective than conventional classifiers like
Support Vector Machines (SVMs) and Random Forests,
achieving an accuracy of 94%. However, the limited dataset
restricted the model’s ability to generalize to unseen samples [1].

In a related study, Rajesh Kumar and Subhashini (2023) used a
combination of preprocessing methods—such as histogram
equalization and segmentation—along with CNNs enhanced by
Grey Level Co-occurrence Matrix (GLCM) features. This
approach improved feature extraction and recognition but was
found to be highly sensitive to noise in images [2].

Focusing on Ayurvedic flowers, Sunitha et al. (2023) combined
AlexNet-based CNN feature extraction with an SVM classifier.
Their system achieved nearly 98% accuracy when validated
through cross-validation methods. While effective, its
performance was reduced when dealing with seasonal changes
and variations in plant morphology [3].

Jayalath et al. (2019) made significant contributions through two
different studies. In one, they developed a recognition system
based on Artificial Neural Networks (ANNSs) using features such
as shape, color, and texture, achieving 98% accuracy for 10
species of Sri Lankan plants. Despite this, dried samples posed
classification difficulties [4].

In another project, the same authors integrated CNNs with
TensorFlow and OpenCV to build a plant recognition platform,
which also included a Sinhala-language chatbot for user
interaction. While the system successfully identified rare plants,
it required a large number of training images and careful tuning
of epochs for reliable performance [5].

Broader surveys of ML techniques have also been carried out.
Adhav et al. (2023) compared different algorithms—including
CNN, ANN, SVM, and KNN—for medicinal herb detection.
Their findings revealed that while KNN occasionally achieved
perfect accuracy, CNNs were more consistent across datasets,
and ANNs offered lower computational costs. On the other
hand, SVM was less effective in handling large-scale plant
datasets[6].

Mobile-based applications have also been proposed; one such
study in 2020 demonstrated how ML integration with mobile
image processing could allow users to identify herbs in real time
and simultaneously support learning. However, the
effectiveness of this system varied with device capabilities and
lacked transparency in algorithmic details [7].

Expanding the scope beyond medicinal plants, Sangale et al.
(2020) applied CNNs to the VGG 102-category flower dataset,
which included over 8,000 images. Their model reached 100%
training accuracy but only around 49% accuracy on validation
data, clearly demonstrating overfitting issues [8].
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Similarly, domain-specific studies such as apple flower
detection in orchards (2018) showed that CNNs could reliably
detect blossoms even under different lighting and occlusion
conditions, proving beneficial for yield estimation. However,
this system was highly specialized and not adaptable to
multiple flower species [9].

To overcome such limitations, another study in 2018
introduced refined semantic segmentation for multi-species
flower detection. This approach improved generalization across
different blossoms but required pixel-level annotations and
faced challenges with class imbalance and background
interference [10].

3. EXISTING SYSTEM

Over the years, several systems have been developed to
recognize flowers using traditional image processing and
machine learning techniques. These systems aim to help users
identify plant species by analyzing visual features such as
color, shape, and texture. However, when it comes to
medicinal flowers, existing systems face several challenges
that limit their effectiveness.

One of the widely known systems is Medico Flower, a mobile
application that classifies flowers based on their external
appearance. Medico Flower uses Local Binary Pattern (LBP)
for extracting textural features of flower petals and then applies
a Probabilistic Neural Network (PNN) for classification.
While this method can recognize flowers to some extent, it is
limited by the simplicity of its approach.

Limitations of Existing Systems
1. Limited Dataset Coverage

® Most applications and research systems are trained on
small, region-specific datasets.

e Rare or less common medicinal flowers are not included,
which reduces the scope of use.

2. Poor Handling of Real-World Images

e Many existing systems struggle when images are
captured in natural environments with varying lighting,
background noise, or partial visibility of flowers.

o They perform better on clear, lab-captured images but fail
in real-world field conditions.

3. Generalized Medicinal Information

o Applications like Medico Flower may provide the name
of the flower, but do not give detailed medicinal
properties.

4. Dependence on Hand-Crafted Features

e Traditional image processing relies on manual feature
extraction (e.g., color histograms, texture patterns,
shapes).

e These features often fail to capture the subtle details
required to distinguish between flowers of similar
appearance.

5. No Real-Time Capability

e Many existing approaches are research prototypes rather
than practical systems.
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e They are not optimized for real-time prediction on mobile
devices or in-field use by farmers or herbal practitioners.

4. PROPOSED SYSTEM

To overcome the limitations of existing systems, this project
proposes an Al-based medicinal flower detection system using
Deep Neural Networks (DNNs), particularly Convolutional
Neural Networks (CNNs). CNNs are capable of learning complex
and hierarchical features directly from raw images, eliminating the
need for manual feature extraction.

The proposed system not only identifies the flower species but also
provides users with medicinal knowledge such as therapeutic
properties, traditional uses, and possible treatments.

Key Features of the Proposed System
1. Deep Learning-Based Classification

o Utilizes CNN models to automatically extract features like
shape, petal patterns, and color distributions.

o [ earns directly from large datasets, improving accuracy and
adaptability.

2. Integration of Medicinal Knowledge

e Unlike existing systems that stop at classification, the
proposed system links each flower to its healing properties.
e For example: Detecting Hibiscus would provide
information on its use for blood pressure regulation and hair
health.
3. Robust Against Real-World Conditions
Preprocessing and augmentation techniques (resizing, noise
removal, rotation, scaling) make the model robust against different
lighting conditions, camera angles.

4. Scalability

o The system can be expanded easily by adding new flower
species to the dataset.

o Asmore images are collected, the model improves over time,
making it adaptable for global medicinal flower coverage.
5.Real-Time Prediction

o Optimized for deployment on mobile or web-based
platforms.

e Users can take a photo of a flower and instantly get the
classification result along with medicinal uses.
6. User-Friendly Interface

e Designed with simplicity in mind so that even farmers
and villagers with little technical knowledge can use it.

o Provides results in a clear, easy-to-understand format.
5. METHODOLOGY

The proposed research focuses on the development of a deep
learning-based system for the automatic detection and
classification of medicinal flowers. The methodology adopted
for this work is designed to ensure accurate recognition,
robust generalization, and practical usability. The stepwise
approach is outlined below.
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1. Dataset Preparation

A carefully curated dataset of medicinal flowers was used as
the foundation of this research. The dataset contains multiple
flower categories, each representing a unique medicinal
species. To ensure the reliability of the model, the dataset was
divided into three subsets:

e Training set (70%) — used to optimize model
parameters.
e Validation set (15%) — wused for fine-tuning

hyperparameters and preventing overfitting.
o Testing set (15%) — used exclusively to evaluate the
generalization capability of the model.

This division ensured that the performance of the model was
assessed fairly without information leakage from training
data.

2. Data Preprocessing
Image preprocessing plays a crucial role in enhancing the

quality of the dataset and improving model learning
efficiency. The following steps were carried out:

5. Dropout Layers: Introduced to reduce overfitting by
randomly deactivating neurons during training.

6. Fully Connected Layers (Dense): Transformed the
extracted features into a final classification decision.

7. Output Layer (Softmax): Produced probabilities for each
flower category, enabling multi-class classification.

4. Training Process

The model training process was conducted with the following
strategies:

o Loss Function: Categorical Cross-Entropy was used, as it
is well-suited for multi-class classification problems.

o Optimizer: The Adam optimizer was selected due to its
adaptive learning rate and faster convergence compared to
traditional stochastic gradient descent.

o Hyperparameter Tuning: Parameters such as learning
rate, batch size, number of epochs, and dropout rate were
optimized through experimental evaluation.

e Early Stopping: Implemented to halt training when
validation accuracy stopped improving, thus avoiding

unnecessary computation and overfitting.

o Image Resizing: All images were resized to a fixed
resolution of 224 x 224 pixels to maintain consistency
with the input requirements of the neural network.

o Normalization: Pixel intensity values were normalized
to a range between 0 and 1. This step reduces range of performance metrics:
computational complexity and accelerates model e Accuracy: Measured the proportion of correctly classified
convergence. images.

e Data Augmentation: Since real-world datasets are e Precision and Recall: Assessed the model’s ability to
often limited in size and variation, augmentation correctly identify positive cases and minimize false
techniques were applied to artificially expand the negatives.
dataset. Random rotations, horizontal and vertical flips, o F1-Score: Provided a balanced measure between precision
zooming, brightness adjustments, and shifting were and recall, particularly useful in handling class imbalances.
applied to increase variability. This enhanced the ability eConfusion Matrix: Offered a detailed analysis of
of the model to generalize across diverse conditions such misclassifications across different flower classes.
as lighting, orientation, and scale variations. These metrics allowed for a comprehensive evaluation of

the system’s performance in both balanced and imbalanced
scenarios.

5. Evaluation Metrics

The effectiveness of the proposed model was assessed using a

3. Model Architecture 6. Deployment
A Convolutional Neural Network (CNN) was employed as the After successful training and testing, the model was deployed
core architecture for medicinal flower classification. CNNs are into a user-friendly application interface. The deployment
highly effective for image recognition tasks due to their ability to involved integrating the CNN model into a Flask-based
automatically learn hierarchical visual features. environment where users can upload or capture images of
The model consists of the following layers: flowers. The system then processes the input and provides the
predicted class label along with its probability.
1. Convolutional Layers: Extract low-level features such as
edges, curves, and textures from flower images. Multiple 7. Workflow of the Proposed System
filters were used to capture a wide range of features.
The complete methodology can be summarized in the
2. Activation Function (ReLU): Introduced non-linearity following workflow:
into the network, allowing it to learn complex patterns.
1. Data Collection — Gather images of medicinal
3. Pooling Layers (Max Pooling): Reduced the flowers.
dimensionality of feature maps while retaining essential 2. Data Preprocessing — Resize, normalize, and
information, thereby improving computational efficiency. augment images.
3. Model Development — Design and implement
4. Batch Normalization: Applied after convolutional layers CNN architecture.
to stabilize learning and accelerate training. 4. Training & Validation — Optimize the model
using training and validation sets.
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5. Testing & Evaluation — Assess accuracy and other
metrics using unseen test data.

6. Deployment — Integrate the trained model into a
practical application for real-time classification.
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Figure 6: Workflow diagram
6. RESULTS
Feature Accuracy Precision Recall FI1-
Score
Image 95% 94% 93% 93.5%
Classification
Data 92% 91% 90% 90.5%
Preprocessing
Impact
Model 94% 93% 92% 92.5%
Training
Efficiency
Feature 90% 89% 88% 88.5%
Extraction
Stage
Overall CNN 96% 95% 95% 95%
Performance

7. CONCLUSION

The project “Medico Flower Detection using Deep Neural
Networks” was undertaken to differentiate traditional medicinal
knowledge and modern artificial intelligence technologies.
Identifying medicinal flowers accurately has always been a
challenge, especially for farmers, students, and practitioners of
Ayurveda and herbal medicine who may not have advanced
botanical expertise. By leveraging the power of CNNg, this project
successfully shows how deep learning can be applied to
automatically recognize flower species and provide valuable
medicinal information. A  system was designed and
implemented that accepts flower images as input, preprocesses
them to remove noise and enhance quality, and then passes them
through a trained CNN model for classification. The output
not only predicts the flower species with a confidence score but
also retrieves detailed medicinal properties, therapeutic uses, and
cultural relevance of the flower. This makes the system not just a
classifier but also a knowledge-enabling platform for multiple user
groups.

During the development phase, the project addressed several
challenges such as dataset diversity, computational resource
limitations, and potential overfitting of the model. By applying
preprocessing techniques, data augmentation, and optimization
strategies, the system achieved high accuracy and robustness. The
integration of a user-friendly interface ensured that the system
remains accessible even to non-technical users. Testing confirmed
that the system is accurate, reliable, and scalable.

The contributions of this project can be summarized as follows:

e Demonstrated the effectiveness of CNNs in automated
medicinal flower classification.

e Developed a modular and scalable system that can be
extended with additional species.

e Created a tool with real-world applications in agriculture,
education, and healthcare.

e Showcased how artificial intelligence can support the
preservation and utilization of traditional medicinal
knowledge
8. FUTURE ENHANCEMENT

The medicinal flower detection system, though effective, has
immense potential for further enhancement. In the future, the
dataset can be expanded to include a wider variety of
medicinal flowers collected from diverse environments,
ensuring better accuracy and generalization. Advanced deep
learning models such as EfficientNet, DenseNet, or Vision
Transformers can be explored to improve classification
performance, while explainable Al methods may be integrated
to build trust by showing how predictions are made. To
increase accessibility, the system can be developed as a mobile
application with offline support and multilingual or voice-
assisted features, making it user-friendly for farmers and rural
communities. Real-time detection can also be enabled by
integrating the model with IoT devices and drones, helping in
agriculture, forest management, and biodiversity monitoring.

Furthermore, linking the system with Ayurveda and healthcare
databases would provide validated medicinal knowledge,
including usage guidelines and precautions. Deploying the
model on cloud platforms would allow scalability and global
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access, while its application in education and research could
support students, scientists, and herbal medicine practitioners.
Ultimately, these enhancements would transform the system
into a powerful and practical tool, contributing not only to
healthcare and agriculture but also to environmental
conservation and the preservation of traditional knowledge.

Future Scope

Although the system achieved encouraging results, there is
ample scope for further improvement and expansion:

1. Larger and More Diverse Dataset: Collecting more
images from varied sources and environments would
enhance the model’s generalization ability.

2.Mobile Application Deployment: Developing a
smartphone app would make the system more accessible to
farmers and field workers.

3.Integration with IoT Devices: Smart agricultural systems
could integrate this model for real-time plant monitoring.

4. Multilingual Support: Providing medicinal information
in regional languages would benefit rural communities.

5. Advanced Models: Incorporating transfer learning from
state-of-the-art architectures.
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