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Abstract: Eco Vision is an intelligent portable plant recognition system designed to identify plant species quickly and accurately
using Artificial Intelligence (Al) and image processing techniques. The system captures images of plants through a camera-
equipped portable device and analyzes their visual features such as leaf shape, color, texture, and patterns. A trained machine
learning or deep learning model then compares these features with a plant database to determine the plant species.

The primary objective of Eco Vision is to provide users, including students, researchers, farmers, and  nature enthusiasts, with
a convenient tool for plant identification in real-time. The system eliminates the need for extensive botanical knowledge and
manual plant classification, making plant recognition accessible to everyone. Additionally, the system can provide useful
information about identified plants, including scientific names, medicinal properties, ecological significance, and cultivation
guidelines..
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I. INTRODUCTION
EcoVision aims to provide users with an efficient and accessible way to identify plant species in real-time using just a mobile
device. Unlike existing solutions that depend heavily on internet connectivity, EcoVision functions completely offline, making
ithighly practical for usersin remote areas such asforests, villages, farms, and hiking trails where internet access is limited or
unavailable.
This system not only fosters curiosity about plant life but also promotes environmental education, agricultural awareness, and
conservation efforts. Whether it's a student exploring nature, a farmer needing quick plant identification, or a traveller wandering
through greenery, EcoVision offers a reliable companion to make plant recognition intuitive and informative—even without a
network signal.
In agriculture, forestry, or environmental monitoring, traditional plant identification techniques need consulting field guides
or specialists, which is not only time-consuming but also impracticable for making decisions on the spot. There is a rare
chance to use The motivation behind developing Eco Vision: Portable Plant Recognition System from the growing need for
accurate and accessible plant identification tools. Identifying plant species traditionally requires expert knowledge in botany, which
may not be available to students, farmers, researchers, and nature enthusiasts. Misidentification of plants can lead to incorrect
agricultural practices, loss of biodiversity information, and missed opportunities to utilize medicinal and economically valuable
plants.

Il. LITERATURE SURVEY
1) Plant Identification Using Deep Learning
Author: Karen Simonyan and Andrew Zisserman (2014)

Researchers introduced Convolutional Neural Networks (CNNs) for image classification tasks. CNNs automatically  extract
features such as leaf shape, texture, and color, achieving higher accuracy than  traditional image-processing techniques. Their
work laid the foundation for modern plant recognition systems.

Findings:

e High classification accuracy.
e  Automatic feature extraction.
e Reduced dependency on manual feature engineering.

2) PlantNet: Large-Scale Plant Recognition

Organization:PlantNet

PlantNet developed a mobile-based plant identification application using deep learning and crowd-sourced datasets. The system
identifies plants from images of leaves, flowers, fruits, and bark.
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Findings:

e Real-time plant recognition.

e Large plant database.

e  User-friendly mobile interface.

I1l. PROPOSED METHODOLOGY/SYSTEM DESIGN
1) Data Collection
A dataset containing images of various plant species is collected from publicly available sources and plant image repositories. The
dataset includes different plant categories with multiple images captured under varying lighting conditions, backgrounds, and
angles to improve model robustness.

2) Data Preprocessing

The collected images undergo preprocessing to enhance the quality of the dataset and improve model performance.
Activities performed:

e Image resizing to a fixed dimension.

e Noise removal and image enhancement.

o Normalization of pixel values.

o Dataset labeling according to plant species.

o Splitting the dataset into training, validation, and testing sets.

3) CNN Model Development

A Convolutional Neural Network (CNN) model is developed for plant image classification. The CNN automatically  extracts
important features such as:

e Leaf shape

e  Leaf texture

e  Color patterns

e Vein structures

o  Flower characteristics

The model consists of:

e Convolution Layers

e Activation Functions (ReLU)
e Pooling Layers

e Fully Connected Layers

e Softmax Classification Layer

4) Model Training and Validation

The preprocessed dataset is used to train the CNN model. During training, the model learns distinguishing features of different
plant species. Validation data is used to monitor performance and prevent overfitting.

Performance metrics:

e Accuracy
e  Precision
e Recall

e F1-Score

5) Plant Recognition Process

The trained model is integrated into the application. When a user captures or uploads a plant image:
o Image is received by the system.

e Preprocessing is applied.
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o CNN extracts features from the image.
e The trained model predicts the plant species.
e Confidence score is generated.
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IV. IMPLEMENTATION OF THE PROPOSED SYSTEM
The ECO VISION: Portable Plant Recognition System is implemented using modern web technologies and deep learning
techniques to provide accurate and efficient plant species identification. The frontend of the application is developed using React.js,
HTML, CSS, and JavaScript to create an interactive and user- friendly interface. The system allows users to upload or capture plant
images through a maobile device or web application and view detailed information about the identified plant species. RESTful APIs
are used to establish communication between the frontend and backend components, ensuring smooth data exchange and real-time
prediction results.
The backend of the system is developed using Node.js and Express.js, which handle user requests, image processing operations,
database interactions, and communication with the deep learning model. User  authentication and authorization mechanisms are
implemented to provide secure access to the application. The backend receives uploaded plant images through API endpoints and
forwards them to the prediction module for analysis. It also manages plant information retrieval, user activities, and prediction
history.
The plant recognition model is implemented using a Convolutional Neural Network (CNN) architecture developed with TensorFlow
and Keras libraries. The dataset used for training consists of plant leaf images collected from publicly available sources such as
PlantVillage, Kaggle, and other botanical datasets. Before training, image preprocessing techniques including resizing,
normalization, noise removal, and data augmentation are applied to improve the model's accuracy and generalization capability. The
dataset is divided into training, validation, and testing datasets to evaluate model performance effectively.
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IMPLEMENTATION DIAGRAM
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V. CNN MODEL TRAINING AND VALIDATION PERFORMANCE ANALYSIS

The proposed Convolutional Neural Network (CNN) model is developed and trained on a labelled plant  image dataset to
perform automatic plant species recognition. The model is designed to learn distinctive plant characteristics such as leaf shape,
texture, color patterns, vein structures, and overall visual features. The CNN architecture consists of multiple convolutional layers
for feature extraction, pooling layers for conditionality reduction, and fully connected dense layers for classification. This
hierarchical structure enables the model to automatically learn complex patterns from plant images without the need for
manual feature engineering.

The training process is carried out using a supervised learning approach, where labelled plant images are provided as input to the
model. Before training, the images undergo preprocessing techniques such as re-sizing, normalization, and data augmentation to
improve model robustness and accuracy.

CNN Model Training and Validation Performance Analysis

Training and Validation Accuracy Training and Validation Loss
100
~+~ Training Loss
w0 + Validation Loss
L)
IS
I
8
3
imn
0
<
60 4+ Training Accuracy 44
—+— Valdation Accuracy :
50— T U T T 00
0 5 1 B 0 % 30 0 5 10 15 20 % 0
Epochs Epochs
Accumy Comparison (Final Epoch) Loss Comparison (Final Epoch)
(
100 —— I 0307 Performance Summary
0 0.5 4 + Total Epochs i %
= | + Final Traning Ac 1 91.2%
gAccuracy -
& 004 ot .
> 60 < + Final Validation Accuracy  © 93.8%
E g 0154 « Final Training Loss 0.07
i | + Final Validation Loss
4 010 0.07 + Best Validation Accuracy  + 94.6% (at Epoch 27)
n 0054 « Optimizer : Adam
I + Loss Function Categorical Cross-Entropy
0 — 0.00 |

Training Accuracy Validation Accuracy Training Loss Validation Loss
\
Analysis
The training accuracy and validation accuracy beth inc dily, and the training d d consistently.
The small gap b training and valid ves indicates that the model generalizes well without significant overfitting.
The model achieves stable des high accuracy on unseen data,
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VI. RESULTS
The proposed ECO VISION: Portable Plant Recognition System was evaluated using a collection of plant images from the testing
dataset. The trained Convolutional Neural Network (CNN) model successfully identified different plant species with high
accuracy and reliability. The performance of the model was measured using standard evaluation metrics such as accuracy,
precision, recall, and F1-score. The model achieved an overall accuracy of 95% (replace with your actual accuracy), indicating its
ability to correctly classify and recognize plant species from input images under different environmental conditions.
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VII. CONCLUSION

The proposed ECO VISION: Portable Plant Recognition System successfully demonstrates an automated and efficient approach
for identifying plant species using image processing and deep learning techniques. The system is developed using a Convolutional
Neural Network (CNN), which is capable of learning complex visual patterns from plant images and accurately classifying them
into different plant species categories.

The model was trained and tested using a labelled dataset of plant images, and it achieved a satisfactory accuracy of approximately
95% (replace with your actual accuracy). The results indicate that the system  can effectively recognize plant species with high
reliability and consistency. The use of deep learning eliminates the need for manual feature extraction and significantly improves
classification performance by automatically learning important plant characteristics such as leaf shape, texture, color, and vein
patterns.

VIIl.  FUTURE SCOPE
The proposed ECO VISION system can be further enhanced in several ways to improve its accuracy, efficiency, and practical
usability. Although the current model performs effectively on the available dataset, future developments can make the system

more robust and applicable to a wider range of real-world scenarios.

One of the major enhancements can be the development of a dedicated mobile application that enables users to capture plant
images directly through smartphone cameras and receive instant identification results. ~ This will improve accessibility and
provide a convenient user experience.
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