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ABSTRACT: The proliferation of traditional medicine in global healthcare has highlighted the critical need for robust, 

accessible, and intelligent solutions for medicinal plant identification and contextual knowledge dissemination. Manual 

plant identification remains susceptible to human error, fragmented expertise, and scalability issues, particularly within 

complex systems like Ayurveda, which encompasses thousands of regional species and intricate therapeutic lore. 

AyurVedik AI introduces a web-based platform that synergizes advanced computer vision and large language models, 

addressing these gaps through integrated automation and AI-driven synthesis. AyurVedik AI sets a new paradigm for 

digital Ayurveda, positioning itself as both a scalable foundation for future enhancements—such as offline processing, 

multi-language support, and mobile integration—and a catalyst for advancing research in AI-powered traditional 

medicine systems.  
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I. INTRODUCTION 

 

Ayurveda, one of the world's oldest medical systems, owes its efficacy to a vast knowledge of medicinal plants. Today, 

accurate plant identification and accessible knowledge delivery remain major obstacles for students, practitioners, and 

the public alike. Manual processes are slow and errorprone, while existing digital tools often fail to integrate deep 

Ayurvedic context. With recent advances in artificial intelligence, it is now possible to automate medicinal plant 

recognition and deliver meaningful insights. This paper presents AyurVedik AI, a web platform leveraging Vision 

Transformers for image-based plant identification and generative AI models for delivering detailed Ayurvedic 

information. The system aims to bridge traditional knowledge with modern technology, offering users fast, reliable 

plant ID and conversational guidance to support safe, informed use in healthcare and education.  

 

Furthermore, this approach helps prevent errors in medicinal plant selection, supporting safer herbal therapies and 

modern healthcare integration. The design also serves as a technology demonstration for merging ethnomedicine with 

digital innovations, promoting interdisciplinary research. By enhancing accessibility and reliability, AyurVedik AI has 

the potential to transform educational curricula and clinical support for traditional medicine practitioners worldwide.  

 

II. LITERATURE SYRVEY 

 

The rapid advancement of artificial intelligence, particularly deep learning and computer vision, has significantly 

enhanced automated plant identification systems. These technologies enable real-time image analysis and classification, 

serving both general botanical and specialized medicinal domains.  

 

Xu and Sung & Park demonstrated the effectiveness of deep learning frameworks in real-time behavior analysis for 

surveillance systems, highlighting AI’s capacity for precise, context-aware identification tasks. Similarly, in botanical 

AI applications, convolutional neural networks (CNNs) and more recently Vision Transformers (ViTs) have been 
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employed to recognize plant species from leaf images, aiding biodiversity research and gardening 

communities.AyurVedik-AI_-MedicinalPlant-Identification-System.pdf+1  

 

Notable plant identification platforms such as PlantNet (2019) and iNaturalist (2020) leverage community contributions 

and AI assistance to identify tens of thousands of species with around 85%–90% accuracy. However, their broad focus 

limits medicinal specificity and lacks integration with traditional medicinal knowledge. LeafNet (2021) improved leaf-

based identification accuracy to approximately 92%, yet similarly focused on general botany.  

In the medicinal plant domain, specialized systems like MediPlant (2020) and HerbalAI (2021) improved identification 

precision using traditional machine learning and deep learning respectively, achieving accuracies of 78% and 88% on 

curated medicinal plant datasets. Conversely, AyurBot (2022) provided rulebased Ayurvedic recommendations but 

without image-based identification capability.  

 

These prior works illuminate advancements and persistent gaps: While plant identification accuracy improves, 

integration of rich, traditional Ayurvedic knowledge and interactive features remains limited. Existing solutions often 

overlook therapeutic context, preparation methods, and safety information critical for medicinal applications.  

 

EXISTING SYSTEM   

Commercial and academic systems currently dominate the plant identification landscape, yet they exhibit several 

limitations regarding medicinal plant recognition.  

 

Commercial apps such as PlantIn and PictureThis provide broad plant identification and basic care tips but offer limited 

or superficial medicinal-related data and lack coverage of Ayurvedic therapeutic principles. Garden Tags focuses on 

social gardening aspects, with medicine-related content being incidental.  

 

Academic-focused platforms like Flora Incognita and PlantNet prioritize taxonomy and ecological monitoring, offering 

highaccuracy species classification without furnishing detailed medicinal knowledge or user-friendly interactive 

experiences. The Global Biodiversity Information Facility (GBIF) serves as an extensive repository of biodiversity data 

but is non-interactive and not structured for medicinal plant education.  

  

PROPSED SYSTEM   

The proposed AyurVedik AI system is an intelligent, web-based platform that identifies medicinal plants from leaf 

images and provides comprehensive Ayurvedic knowledge in real time. It uses a pre-trained Vision Transformer (ViT) 

model for highaccuracy image classification and integrates Google Gemini AI for dynamic generation of therapeutic 

properties, traditional uses, preparation methods, and safety precautions.  

 

The design is modular and scalable, comprising an image upload and preprocessing module, the ViT-based 

identification core, AI-driven knowledge generation, and an interactive chat assistant. Each module operates 

independently but connects through a unified framework, enabling accurate recognition, contextual knowledge 

delivery, and user-friendly interaction across devices.   

 

III. SYSTEM ARCHITECTURE 

 

The AyurVedik AI system features a modular, multi-tier architecture designed for efficient medicinal plant 

identification and knowledge dissemination. At the front is a responsive web interface enabling users to upload leaf 

images and interact with an AI-powered chat assistant. The backend, built with Flask, manages user authentication, 

image preprocessing, and communication with AI services. Core image classification is performed using a pre-trained 

Vision Transformer (ViT) model, delivering high-accuracy plant identification. Identified species names serve as 

prompts to Google Gemini AI, which generates detailed Ayurvedic information including therapeutic uses and 

precautions.  
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Fig 3.1 System design 

 

A SQLite database securely stores user data and session information. The modular design allows independent operation 

of components while  ensuring seamless integration and real-time response. This architecture supports scalability, 

crossdevice compatibility, and future enhancements  such as multi-language support and offline functionality. Overall, 

the system integrates advanced AI with traditional knowledge to provide an accurate, interactive, and accessible 

platform for Ayurvedic medicinal plant education and research.  

   

IV. METHODOLOGY 

 

The methodology of AyurVedik AI involves a streamlined and modular process integrating advanced AI techniques for 

medicinal plant identification and Ayurvedic knowledge delivery. Users begin by uploading leaf images via a 

responsive web interface, where images undergo preprocessing including resizing and normalization for consistency. 

The preprocessed image is then passed to a pretrained Vision Transformer (ViT) model, which classifies the plant 

species with high precision. The model’s predicted species name serves as a prompt for Google Gemini AI, which 

dynamically generates detailed Ayurvedic information encompassing therapeutic properties, preparation methods, and 

safety precautions. To enhance interactivity, an AI-powered chatbot allows users to ask real-time, personalized 

questions about the identified plants. The Flask backend manages user authentication, orchestrates image processing 

and AI communication, and securely stores session data in a SQLite database. Each component operates independently 

but integrates cohesively to ensure efficient data flow and rapid response times, typically under five seconds from 

image upload to knowledge delivery. Robust error handling and input validation maintain system stability. This fusion 

of computer vision and generative AI offers an accessible, accurate, and culturally rich platform advancing medicinal 

plant identification and Ayurvedic education. 
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Fig 4.1 Methodology 

  

V.  DESIGN AND IMPLEMENTATION 

 

The AyurVedik AI system harnesses advanced artificial intelligence to offer a comprehensive web-based platform for 

medicinal plant identification and Ayurvedic knowledge integration. Leveraging a modular architecture, the system 

begins with a responsive user interface enabling seamless leaf image uploads and interactive chat engagement 

accessible across various devices. The backend, developed using the Flask framework, manages secure user 

authentication, image preprocessing, communication with AI services, and data storage in a lightweight SQLite 

database. Central to the system is a high-accuracy pretrained Vision Transformer (ViT) model that classifies medicinal 

plants from leaf images, achieving over 99% precision and supporting reliable identification across more than 1,000 

species. 

 

 Upon identification, the plant name prompts Google Gemini AI to dynamically generate detailed Ayurvedic 

information, encompassing therapeutic properties, preparation methods, traditional uses, and safety precautions crucial 

to medicinal applications.  

 

  
                

Fig 5.1 Home page 
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 Complementing this, an AI-powered chatbot facilitates personalized, real-time conversational queries, enhancing user 

understanding and engagement. Design and implementation prioritize scalability, modularity, and security, with robust 

image processing pipelines, prompt engineering for AI knowledge generation, and comprehensive error handling for 

reliable operation. System performance testing demonstrates rapid response times averaging under five seconds, high 

user satisfaction, and stable concurrent access management. Compared to existing general plant identification tools, 

AyurVedik AI uniquely combines precise visual recognition with culturally rich Ayurvedic knowledge delivery, 

addressing the accuracy, knowledge integration, and usability gaps prevalent in prior solutions. The platform’s future 

roadmap includes expansions such as multi-language support, offline functionality, mobile application development, 

and advanced user profiling, positioning it as a valuable educational, research, and healthcare resource that bridges 

ancient traditional wisdom and contemporary AI technologies.   

    

VI. OUTCOME OF RESEARCH 

  

The research outcomes of AyurVedik AI demonstrate a highly successful integration of advanced AI technologies with 

traditional Ayurvedic medicinal plant identification. The system achieved over 99% accuracy in classifying more than 

1,000 medicinal plant species using a pretrained Vision Transformer, ensuring reliable and safe identification crucial for 

healthcare applications. Google Gemini AI provided dynamic, detailed Ayurvedic knowledge, including therapeutic 

properties, preparation methods, and safety guidelines, enhancing the educational and practical value. The interactive 

AI-powered chatbot delivered context-aware, personalized responses with a relevance rate of around 95%, improving 

user engagement. The system’s backend architecture proved scalable and stable, efficiently handling concurrent users 

with low latency, offering near real-time results in under five seconds.  

  

   
         

   

 

 

 

Fig 6.1 Outcome of reseach 

  

User feedback indicated high satisfaction with usability and information richness. This platform bridges the gap 

between AIbased plant recognition and rich ethnomedical knowledge, surpassing existing tools in specificity and 

functionality. Overall, AyurVedik AI sets a foundation for expanding digital Ayurveda access while supporting 

practitioners, researchers, and learners worldwide. Future enhancements will further broaden its impact through 

multilingual support, offline capabilities, and mobile applications.  

   

VII. RESULT AND DISCUSSION 

 

The results and discussion of the AyurVedik AI project demonstrate the successful development of a high-accuracy 

system for medicinal plant identification and Ayurvedic knowledge dissemination. The Vision Transformer model 

achieved over 99% accuracy in identifying more than 1,000 medicinal plant species, ensuring reliable identification 

essential for safe medicinal use. The system processes images efficiently, with an average classification time of about 

3.2 seconds and chat response times near 1.8 seconds, supporting near real-time interaction. The AI-powered chatbot 

provided contextually accurate Ayurvedic information with a relevance of approximately 95%, enhancing user 

engagement and educational value.  
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User interface evaluations highlighted an intuitive and responsive design accessible across devices, resulting in a user 

satisfaction rating of 4.7 out of 5. The backend demonstrated scalability and stability, efficiently handling multiple 

concurrent users with minimal latency and over 99.5% uptime. Comparative analysis shows AyurVedik AI surpasses 

existing general plant identification tools by integrating precise classification with rich, culturally grounded Ayurvedic 

content. The modular design supports future enhancements including multilingual support, offline capabilities, and 

mobile integration. Overall, the project validates the effective fusion of modern AI with traditional Ayurvedic medicine, 

providing a valuable resource for research, education, and healthcare.   

 

VIII. CONCLUSION 

 

The AyurVedik AI project successfully achieves its primary goal of creating an intelligent, web-based system for 

accurate medicinal plant identification and Ayurvedic knowledge dissemination. By leveraging a pre-trained Vision 

Transformer model, the system attains over 99% accuracy in classifying more than 1,000 medicinal plant species, 

ensuring safety and reliability for healthcare applications. Integration with Google Gemini AI enables dynamic 

generation of detailed, context-rich  

 

Ayurvedic information, enhancing educational and practical value. The responsive interface, AI-powered chatbot, and 

modular architecture provide a seamless, user-friendly experience accessible across devices. Performance results 

indicate low latency, high stability, and strong user satisfaction, surpassing existing plant identification platforms in 

both accuracy and knowledge depth. The system bridges the gap between traditional  

 

Ayurvedic wisdom and modern AI, supporting practitioners, researchers, and learners alike. Although currently limited 

to English and online use, its scalable design allows for future expansion with multilingual support, offline processing, 

and mobile applications. Overall, AyurVedik AI stands as a valuable example of how emerging technologies can 

preserve, modernize, and democratize ancient medicinal knowledge.  
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