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Abstract 

Traditional herbal knowledge is fading due to limited awareness, 
difficulties in plant identification, and a lack of accessible learning 
resources. ARVeda bridges this gap by integrating Artificial 
intelligence (AI) and Augmented Reality to create an interactive 
and immersive herbal education platform. The system features AI-
powered plant recognition, AR-based 3D herb visualization, and a 
multilingual AI assistant, enabling real-time identifiacation, 
medicinal insights, and personalized learning. Users can ask 
questions, receive contextual explanations, and explore plants in 
3D, enhancing engagement and retention. Gamification elements, 
such as Plant Knowledge Cards, achievement badges, and a Global 
Leaderboard, encourage exploration and learning. ARVeda offers a 
scalable and inclusive solution, preserving traditional medicine 
through digital innovation, benefiting students, researchers, 
practitioners, and herbal enthusiasts worldwide. 

 
Introduction 
Ayurveda and herbal medicine have been 
integral to traditional healthcare for centuries, 
offering natural remedies for various ailments. 
However, the preservation and promotion of 
herbal knowledge face significant challenges in 
the modern era. The increasing dependence on 
allopathic medicine, the misidentification of 
medicinal plants, the prevalence of counterfeit 
herbal products, and the lack of engaging 
educational resources have contributed to the 
decline of herbal education. Many medicinal 
plants share similar physical characteristics, 
leading to confusion and incorrect usage, while 
the market is flooded with fake herbal and 
allopathic medicines, often sold by unverified 
sources, posing significant health risks. 
Additionally, the absence of digital tools and 

interactive learning methods has resulted in 
declining interest among younger generations in 
exploring traditional herbal knowledge.  
To address these challenges, ARVeda has been 
developed as an innovative, technology-driven 
herbal education platform that leverages 
Artificial Intelligence (AI) and Augmented Reality 
(AR) to enhance plant identification, improve 
accessibility, and provide an engaging learning 
experience. ARVeda ’s AI-powered herbal 
recognition system, powered by Large Language 
Models (LLMs), enables real-time plant 
identification, offering detailed medicinal 
properties, benefits, and usage guidelines upon 
scanning a plant. The AR-based 3D visualization 
allows users to interact with detailed virtual 
plant models, making herbal learning more 
immersive and interactive. Furthermore, a 
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multilingual AI assistant provides voice-based 
guidance, answering user queries and enhancing 
knowledge retention through personalized 
learning experiences. To encourage exploration, 
gamification elements such as Plant Knowledge 
Cards, achievement badges, and a Global 
Leaderboard make herbal education both 
informative and engaging. Additionally, ARVeda 
envisions a future where users can virtually 
explore famous herbal gardens worldwide, 
bringing botanical wonders to their fingertips. 
By integrating AI, AR, and gamification, ARVeda 
bridges the gap between traditional herbal 
wisdom and modern technological 
advancements, ensuring wider accessibility, 
authenticity, and an engaging learning 
experience for students, researchers, 
practitioners, and herbal enthusiasts worldwide. 
This paper explores the technological 
framework, implementation strategies, and 
impact of ARVeda in transforming herbal 
education and preservation. 
 
LITERATURE REVIEW 
The integration of Artificial Intelligence (AI) and 
Augmented Reality (AR) in plant identification 
and herbal education has been the focus of 
numerous studies. This literature review 
examines existing solutions, identifies gaps, and 
highlights relevant research to contextualize the 
development of ARVeda. 

 
Comparison of Existing Solutions 
Traditional methods of plant identification often 
rely on manual consultation of botanical texts or 
expert validation, which can be time-consuming 
and inaccessible to the general public. With 
advancements in technology, several AI-based 
applications have emerged to automate plant 
identification. For instance, studies have 
demonstrated the efficacy of machine learning 
techniques, particularly convolutional neural 
networks (CNNs), in classifying plant species 
based on leaf images. These methods have 
achieved notable accuracy but often lack user-
friendly interfaces and immersive 
experiences.[19][8] 
In parallel, AR has been explored to enhance 
educational experiences in herbal medicine. 
Applications utilizing AR enable users to 
visualize and interact with 3D models of plants, 
thereby enriching the learning process. For 
example, an AR-based mobile application was 
developed to provide information about herbal 
plants commonly found in the Philippines, 
offering users an interactive way to learn about 
plant characteristics.[22] 
However, these applications often function 
independently of AI-driven identification 

systems, limiting their capability to provide 
personalized and accurate information. 
 
Identified Gaps 
Despite these technological advancements, 
existing solutions exhibit certain limitations: 
• Lack of Integration: Many applications 

focus solely on either AI-based identification 
or AR visualization, resulting in a fragmented 
user experience. 

• Limited Accessibility: Current systems 
often lack multilingual support and voice-
assisted features, restricting accessibility for 
diverse user groups. 

• Engagement Deficit: The absence of 
gamification elements and interactive 
learning modules may lead to reduced user 
engagement and retention. 

These studies underscore the potential of 
integrating AI and AR to create comprehensive, 
user-friendly platforms for herbal education and 
plant identification. By addressing the identified 
gaps, ARVeda aims to offer an immersive, 
accessible, and engaging solution that bridges 
traditional herbal knowledge with modern 
technological advancements. 
 
METHODOLOGY 
ARVeda is designed to integrate Artificial 
Intelligence (AI) and Augmented Reality (AR) to 
provide an immersive herbal education platform. 
This section outlines the system architecture, 
technologies employed, and implementation 
details to elucidate the development process. 
 
System Architecture 
The system architecture of ARVeda comprises 
several interconnected components that work 
cohesively to deliver a seamless user experience. 
The primary modules include: 
• AI-Based Plant Recognition Module: 

Utilizes Large Language Models (LLMs) to 
analyze user-submitted plant images for 
accurate identification. 

• AR Visualization Module: Employs Unity 
and Blender to render interactive 3D models 
of identified plants, enhancing user 
engagement. 

• Backend Infrastructure: Built on Node.js, 
with data management handled by MongoDB 
and Firebase, ensuring efficient data storage 
and retrieval. 

• User Interface (UI): Designed for intuitive 
navigation, allowing users to access plant 
information, interact with AR features, and 
utilize the AI assistant 
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Fig 3.1 System architecture of ARVeda 
 
Technologies Used 
ARVeda integrates various technologies to 
achieve its functional objectives: 
• Artificial Intelligence (AI): Leveraging 

Large Language Models (LLMs) for natural 
language understanding and plant 
identification. 

• Augmented Reality (AR): Utilizing Unity for 
AR development and Blender for creating 
detailed 3D plant models. 

• Frontend Development: Developing the 
application's user interface using React 
Native, enabling cross-platform 
compatibility and a seamless user 
experience. 

• Backend Development: Implementing 
server-side logic using Node.js, utilizing 
Vuforia databases for herb image tracking, 
and employing MongoDB and Firebase for 
data storage and real-time synchronization. 

 
Application Workflow 
The following workflow diagram illustrates the 
step-by-step process of how users interact with 
the ARVeda application, from scanning herbs to 
receiving detailed insights.  

 
Fig 3.2: Identifying the plant by uploading image 

 
This figure illustrates the user interaction flow in 
the ARVeda app, where a plant image is captured 

or uploaded. The AI module identifies the herb 
and provides detailed insights, including its 
scientific name, medicinal properties, benefits, 
and usage guidelines, ensuring accurate and 
informative herbal identification.  

 
Fig 3.3: User Interaction with Herb Information 

and 3D Model Exploration  
 
This figure illustrates user interaction with the 
ARVeda app, enabling access to multilingual 
plant details, AI-powered chatbot support, and 
interactive 3D plant visualization for enhanced 
learning. 

 
Fig 3.4: User Interaction with Consultation, 

Quizzes, and User Profile 
 
This figure highlights key features of the ARVeda 
app, including 1:1 Ayurvedic doctor 
consultations, interactive quizzes for herbal 
knowledge, and a profile section showcasing 
plant badges and global rankings. 
 
Implementation Details 
The implementation of ARVeda encompasses 
several key functionalities: 
1. AI-Powered Plant Identification: 

• Image Capture: Users capture images of 
plants using the app's camera interface. 

• Image Processing: The captured image 
is processed and analyzed by the AI 
model to identify the plant species. 

• Information Retrieval: Upon 
identification, the system retrieves 
relevant data, including the plant's 
scientific name, medicinal properties, 
and usage guidelines. 

 
2. AR-Based 3D Visualization: 

• Model Rendering: Users can view and 
interact with 3D models of identified 
plants, exploring various anatomical 
features. 
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• Interactive Learning: The AR module 
provides detailed annotations and 
information overlays to enhance the 
educational experience. 
 

3. Multilingual AI Assistant: 
• Voice Interaction: Users can inquire 

about herbal remedies and receive 
voice-guided responses in multiple 
languages. 

• Personalized Guidance: The assistant 
offers tailored recommendations based 
on user preferences and health 
concerns. 
 

4. Gamification Elements: 
• Knowledge Cards: Users earn digital 

cards upon identifying new plants, 
encouraging exploration and learning. 

• Achievements and Leaderboards: The 
app features a global leaderboard and 
achievement system to motivate users 
and foster a sense of community. 

 
RESULTS & DISCUSSION 
This section presents the experimental setup, 
performance evaluation, comparative analysis, to 
assess the efficacy of ARVeda in enhancing herbal 
education through AI and AR technologies. 
 
Test Environment 
Devices and Software Platforms: 
• Hardware: The experiments were 

conducted on mobile devices equipped with 
ARCore support 

• Software: ARVeda build using React Native 
and integrated with Large Language Models 
(LLMs) for AI capabilities. The backend 
infrastructure utilized Node.js for server 
operations, with MongoDB and Firebase 
handling data storage and real-time 
synchronization. 

 
Performance Metrics 
• Accuracy:  The AI-based plant recognition 

module achieved an accuracy rate of 92% in 
identifying plant species from user-
submitted images. This high accuracy 
underscores the effectiveness of integrating 
LLMs in processing and classifying botanical 
data. 

• Response Time: The average response time 
for plant identification and information 
retrieval was approximately ~5 seconds, 
providing users with swift and efficient 
access to herbal knowledge. 

 
Comparison with Existing Methods 
Traditional plant identification methods often 
rely on manual reference to botanical texts or 
consultation with experts, which can be time-
consuming and prone to errors. In contrast, 
ARVeda 's AI-driven approach offers rapid and 
accurate identification, significantly reducing the 
potential for misidentification. Furthermore, the 
integration of AR provides an immersive learning 
experience not typically available in 
conventional methods, thereby enhancing user 
understanding and retention. 

 
Table 1: Performance Comparison 

Metric Traditional Methods ARVeda 

Identification Accuracy 70% 92% 

Response Time Several minutes ~5 seconds 

User Engagement Low High 

 
Discussion: 
The experimental results demonstrate that 
ARVeda significantly enhances the process of 
plant identification and herbal education. The 
high accuracy and rapid response times facilitate 
efficient learning, while the immersive AR 
features contribute to increased user 
engagement. By addressing the limitations of 
traditional methods, ARVeda presents a modern 
solution that aligns with contemporary 
technological advancements, thereby promoting 
the preservation and dissemination of herbal 
knowledge. 
In conclusion, the integration of AI and AR 
technologies in ARVeda offers a substantial 

improvement over conventional approaches, 
providing users with an accurate, engaging, and 
efficient platform for herbal education. 
 
CONCLUSION 
The integration of Artificial Intelligence (AI) and 
Augmented Reality (AR) within the ARVeda 
platform has demonstrated a significant 
advancement in the field of herbal education. By 
leveraging AI-driven large language models 
(LLMs) for accurate plant identification and 
employing AR for immersive 3D visualization, 
ARVeda offers users an interactive and engaging 
learning experience. This technological synergy 
not only enhances user engagement but also 
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facilitates a deeper understanding of herbal 
knowledge, contributing to the preservation and 
dissemination of traditional medicinal practices. 
 
Impact 
This research underscores the potential of 
technology-driven approaches in preserving 
traditional knowledge systems. ARVeda 
exemplifies how AI and AR can be harnessed to 
make herbal education more accessible and 
engaging, thereby attracting a broader audience 
and fostering a renewed interest in traditional 
medicine. The platform's multilingual support 
and interactive features ensure that users from 
diverse backgrounds can benefit, promoting 
inclusivity in educational resources. 
 
Limitations 
Despite its innovative approach, ARVeda faces 
certain limitations. The accuracy of real-time 
plant identification is contingent upon the quality 
and diversity of the training data used for the AI 
models. Additionally, the reliance on ARCore for 
AR functionalities necessitates that users have 
devices compatible with this technology, 
potentially limiting accessibility for individuals 
with older or unsupported hardware. 
 
Future Scope 
To enhance the efficacy and reach of ARVeda, 
several avenues for future development are 
identified: 
• Expansion of Herbal Database: 

Incorporating a more extensive variety of 
medicinal herbs will enrich the platform's 
educational value and cater to a wider user 
base interested in diverse herbal traditions. 

• Enhancement of AI Models: Improving 
recognition accuracy through the fine-tuning 
of LLMs with comprehensive and diverse 
herbal data will ensure more reliable plant 
identification and information delivery. 

• Cross-Platform Compatibility: Developing 
solutions to support AR functionalities 
across a broader range of devices, including 
those not inherently compatible with 
ARCore, will make the platform more 
universally accessible. 

By addressing these aspects, ARVeda can further 
solidify its role as a pivotal tool in the 
modernization and preservation of herbal 
education, ensuring that traditional knowledge 
continues to thrive in the digital age. 
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