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Abstract. The traditional methods used by herbal medicine stakeholders to 

discover therapeutic plants have significant limitations. Herb collectors often 

depend on subjective and inconsistent knowledge passed down through 

generations, and researchers have a hard time cataloging and studying 

medicinal plant species because of the time and effort required for manual 

identification. To address these issues, the Medicinal Plant Identification 

project has trained a ResNet50 model and developed a Flask web interface that 

allows users to input photos of medicinal plants and receive accurate 

recommendations. 
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1 INTRODUCTION  

The identification of medicinal plants has been a cornerstone of traditional healing 

practices worldwide. India, in particular, has played a significant role in preserving 

and propagating this knowledge, thanks to its rich biodiversity and abundant 

medicinal flora. Medicinal plants have a significant impact on the pharmaceutical 

industry, providing key components for herbal products that are widely used globally. 

However, the traditional methods of identifying therapeutic plants face several 

challenges. Herb collectors often rely on subjective, inconsistent knowledge passed 

down through generations. This approach lacks reliability and precision, leading to 

potential errors in plant identification. Researchers also face difficulties in cataloguing 

and studying medicinal plant species due to the manual nature of traditional 

identification processes, which are time consuming and labor intensive [1]. In light of 

these challenges, there is an urgent need for innovative approaches to medicinal plant 

identification that leverage modern technology. This study proposes a transfer 

learning strategy using ResNet50, a deep learning model, to automate the process of 

plant identification. By harnessing the power of artificial intelligence, this approach 

aims to improve the accuracy and efficiency of identifying medicinal plants [2]. To 

further facilitate its practical application, a Flask-based web interface has been 

developed. This interface allows users to upload plant images and receive accurate 

identification results, enabling faster and more precise recognition of medicinal plants 

for both researchers and individuals. 
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2      LITERATURE SURVEY  

A. Med Leaf: Web application For Medicinal Plant Identification Based on 

Leaf        Images 

    A Web application for medicinal plant identification based on leaf images, Med 

Leaf, is offered by this study. Running on web application, the software performs 

well. Medical herb identification and document searches are two of Med Leaves 

primary tasks [4]. Probabilistic Neural Networks identified the leaves, whereas 

Local Binary Patterns retrieved their textures. Using 40 classes of plants and 80 

classes of leaves per species. To gauge the contentment of web application users, 

we utilized heuristic surveys. The results show that Med Leaf has the ability to 

identify therapeutic plants. Botanical gardens and parks with natural reserves can 

use Med Leaf to catalogue plants, discover new species, and identify medicinal 

plants. People, organisations, and communities will be able to use it to their 

advantage in finding therapeutic plants with unrealized potential. Med Leaf is 

going to be rich, prosperous, and resourceful. Local Binary Patterns, heuristic 

evaluation, and probabilistic neural networks for medicinal plant identification.  

B. Herbal Leaves Classification Based on Leaf Image Using CNN 

Architecture Model resnet50.  

Herbal leaves are used by medical practitioners. The problem is that people 

who aren’t knowledgeable about plants don’t have enough information about the 

many types of herbal leaves and can’t tell them apart. It is detrimental to health to 

use any plant. Herbal leaf misidentification is decreased with the use of 

technology-based automatic classification. Accurate detection of herbal leaves is 

necessary for identification. Improving the accuracy of herbal leaf picture 

categorization is the goal of this study [6]. A Convolutional Neural Network 

(CNN) pre-trained using the resnet50 model is utilised in this classification 

strategy, which is based on the Transfer Learning method. The researchers in this 

study used medicinal leaves from ten different classes of herbs: Progressing 

through the classes of aloevera, 

amla,nagadali,hibiscus,papaya,camphor,turmeric,sapota,parijata,tulasi. Following 

the advice of the categorisation report, the accuracy of the previous research 

increased from 82on the test dataset. The researchers in this study improved herbal 

leaf pictures using Image Data Generator, which decreased overfitting and 

increased accuracy. 

C. Herbal plants Classification Based on plant Image Using CNN 

Architecture Model resnet50 

     In order to enhance plant species discovery, recent computer science has 

concentrated on plant taxonomy, particularly in image processing and pattern 

recognition utilising machine learning. To identify different types of plants from 

images of their leaves, this article employs a CNN[6]. For plants the accuracy 
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increases from 85Neural Network uses a soft max layer, two FullyConnected 

layers, and four convolutional layers to represent properties of different plant 

species. A 2 by-2-pixel window with a 2-pixel stride is rendered using four max-

pooling layers[2]. 

3 METHODOLOGY 

A. Proposed Work  

The proposed method for medicinal plant leaf detection uses a hybrid of transfer 

learning and advanced deep learning algorithms (ResNet50). With the use of 

transfer learning, previously trained models may be fine-tuned to correctly 

classify and identify medicinal plant species using images of their leaves. The 

suggested system is based on ResNet50. Afterwards, a web application is 

developed. A user- friendly interface for interacting with the identifying system is 

provided by Flask [3]. Users can upload images of medicinal plant leaves to the 

internet interface, and ResNet50 will assess them correctly recognize [5].  

 B.  System Architecture  

The project leverages the ResNet50 architecture, a deep convolutional neural 

network known for its high performance in image classification tasks. ResNet50 

introduces the concept of residual learning, which effectively addresses the 

vanishing gradient problem by utilizing shortcut connections that skip one or more 

layers. This allows the model to learn deeper and more complex features without 

degradation in accuracy. 

 

Fig. 1. Resnet50 architecture 

 C.  Dataset Collection  

Field shots, botanical references, and publically available, high-quality images of 

medicinal plant leaves are all part of this project. Images of many different kinds 

of medicinal plants are available for use in training and testing models[7]. An 

ordered dataset is produced by labelling each picture with the name of the plant 

and its therapeutic characteristics[5]. To ensure the dataset is strong and accurate 

representation of real-world conditions, photos are shot from various angles and 

with varying [5] illumination. 
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 Fig.2. Leaves and Plants dataset 

 

 Fig.3.Leaves and Plants description dataset 

D.   Data Preprocessing 

Preparing the data ensures consistent and high-quality input photographs. For the 

sake of uniformity in the dataset, the images are resized to a certain resolution. 

Noise reduction, contrast enhancement, and colournormalisation all work together 

to make images clearer. The dataset is expanded and the model’s generalisability is 

enhanced by flipping, rotating, and zooming. In order to ensure fair evaluation and 

learning, the processed images are split into three parts: training, validation, and 

testin [9]. 

 E.  Feature Selection  

The ability of the ResNet50 to extract useful features is put to use in this project 

for feature selection. Photos of leaves are able to be recognised by the RESNET50 

architecture for its vein structure, shape, colour patterns, and texture. During 

training, these attributes are tuned to emphasise the unique traits of each medicinal 

plant species, and they are extracted using layers. By eliminating the requirement 

for human selection, automated feature extraction ensures that the model captures 

both obvious and subtle patterns,which are essential for accurate categorisation[8]. 
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F. Algorithms  

ResNet50 is a deep learning architecture widely recognized for its exceptional 

performance in image classification and feature extraction tasks. The core 

innovation of ResNet50 lies in its introduction of residual learning. Traditional 

deep neural networks often face issues such as vanishing gradients when training 

very deep models. ResNet50 addresses this by incorporating shortcut connections 

that bypass one or more layers, enabling the network to learn residual functions 

instead of trying to map direct relationships[6]. In the context of medicinal plant 

identification, ResNet50 plays a pivotal role by:  

• Pre-trained Weights: Leveraging pre- trained weights from extensive datasets, 

which provides a strong foundation for recognizing image features[5]. 

 • Fine-tuning: Adapting the model for a specific dataset of medicinal plant 

images, focusing on unique features like leaf shape, texture, and patterns[5].  

• Feature Extraction: Using its 50-layer depth, Res Net 50 extracts detailed 

hierarchical features essential for distinguishing between plant species[5].  

The algorithm processes an input image through multiple convolutional, pooling, 

and fully connected layers, augmented by residual blocks. These residual blocks 

ensure that essential features are not lost during training, allowing for more 

accurate identification. By integrating ResNet50 with a Flask-based web 

application, the system ensures robust performance in medicinal plant 

identification, providing accurate and reliable results for users in real-time. 

G. Equations 

 The fundamental equation for residual learning is:  

Y=F (x, Wi) +x----------------[a] 

Where 

• x is the input  

 • F(x , Wi) is residual function 

 • Wi are the learned weights of convolution layers, 

• Y is the final output  

Each residual block in ResNet50 is formulated as:  
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Hl+1=hi+f(Wl ,hl)------------------ [b]  

Where 

• Hl is activation at layer l  

• F(Wl , hl) represents transformation(convolution, batch normalization, 

and ReLU activation),  

• Wl are weights of layer. By stacking these residual blocks, ResNet50 

enables deep networks to be trained efficiently without degradation in 

accuracy. 

4  RESULTS 

The actual and predicted results can be shown in fig 4 and the final updated prediction 

of medicinal plants can be shown in fig5 after that it will suggests the benefits and 

how to use.Experimental results show that the proposed method outperforms 

traditional machine learning techniques in terms of classification accuracy, with a 

recognition rate of 95 percent. 

 

 Fig .4. Prediction during training 

 

Fig.5.Final output prediction 
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5 GRAPH 

 

 Fig.6.  Leaves for training loss 

 

Fig.7.Leaves for training accuracy 

 

Fig.8.Plants for training accuracy 
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                                         Fig.9.Plants for training loss  

 

6     RESULT 

This approach recognises medicinal plants from images of their leaves by 

employing the ResNet50 model of deep learning. 

This pre-trained model's classification is enhanced using transfer learning. 

Uploading and identifying pictures has never been easier than using Flask web 

applications. Multiple stages make up the execution of the project. The training step 

involves gathering and preprocessing data, defining the ResNet50 architecture, 

training the model, and evaluating its performance. In order to analyse and forecast 

images during the deployment phase, a Flask web interface must be built and the 

trained model must be integrated. An intuitive web interface complements this 

technology' s precise automated plant identification capabilities 

7    FUTURE SCOPE 

The use of deep learning models like ResNet50 for medicinal plant identification 

presents significant opportunities for future advancements. Expanding the system to 

Web applications can make it accessible to field researchers, herbalists, and everyday 

users, allowing real-time identification of plants in remote areas using smartphones. 

Incorporating larger and more diverse datasets can enhance the model's accuracy and 

enable it to recognize a broader range of plant species across different regions. 

Additionally, integrating multilingual support in the system can make it more user-

friendly for global audiences, especially in regions where traditional medicine is 

prevalent. 

The use of AR and VR technology has the potential to increase participation and 

engagement in medicinal plant research. Linking the identification system with global 

medicinal databases can offer users detailed insights into the identified plants, 

including their medicinal properties, uses, and benefits. Furthermore, the system can 

contribute to ecological and conservation efforts by helping researchers document and 

monitor medicinal plant populations, supporting the preservation of biodiversity and 

traditional knowledge. With these enhancements, the system has the potential to 
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become a crucial tool in advancing healthcare, research, and environmental 

conservation. 
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