
49th Series Student Project Programme (SPP): 2025-26  1 

ENHANCING YOGA PRACTICE WITH MULTILINGUAL 

CHATBOT AND POSE RECOGNITION TECHNOLOGY 
 

Project Reference No.: 49S_BE_1914 
 
College  : BGS College Of Engineering and Technology, Bengaluru 
Branch  : Department of Information Science and Engineering 
Guide(s) :  Dr. Chaitra Naveen 
Student(s) :   Mr. Jithin M 
                         Mr. Nandan S A 
                         Mr. C Sujith Varma  
                         Mr. Jnana Sagar M 
 
Keywords: 

Yoga Pose Detection, MediaPipe Pose, Joint Angle Computation, Computer Vision, Angular 

Deviation Analysis. 

 

Introduction: 

The convergence of artificial intelligence, computer vision, and human–computer interaction 

is rapidly transforming the landscape of modern health and wellness. As digital fitness 

becomes a global standard, there is a growing need for systems that do more than just 

demonstrate exercises; they must provide active, personalized guidance. This project, 

"Enhancing Yoga Practice with Multilingual Chatbot and Pose Recognition Technology," 

addresses this need by merging ancient yoga wisdom with cutting-edge AI technology.The 

system’s significance lies in its ability to quantify physical movement through bioechanical 

analytics. By utilizing MediaPipe Pose for skeletal landmark extraction and OpenCV for 

video processing, the platform identifies 33 key body joints to calculate precise joint angles. 

Objectives:  

1. Real-Time Pose Detection: To implement a robust system using MediaPipe and 

OpenCV that extracts 33 skeletal landmarks for continuous body tracking at 15–20 

frames per second. 

2. Quantitative Posture Correction: To calculate joint angles using geometric formulas 

and compare them against ideal reference datasets to provide specific, visual, and 

textual corrective feedback. 

3. Interactive Guidance: To develop a PyTorch-based multilingual chatbot that offers 

context-aware advice on breathing techniques, pose modifications, and alignment. 

4. Injury Prevention and Safety: To minimize the risk of physical injury by identifying 

angular deviations and ensuring correct body alignment during home-based 

practice. 

5. Privacy and Accessibility: To ensure a secure, user-friendly experience by 

processing all data locally, making expert-level guidance available to users without 

internet dependency or access to professional trainers. 
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Methodology: 

The methodology for this project follows a structured approach that integrates computer 

vision for posture analysis and natural language processing for user interaction. 

1. System Architecture and Materials 

The system is built using a combination of high-level software libraries and hardware for 

real-time processing: 

1. Programming Language: Python serves as the primary language due to its 

extensivesupport for AI and CV libraries. 

2. Computer Vision Frameworks: OpenCV is utilized for video stream acquisition and 

image preprocessing, while MediaPipe Pose is employed for skeletal landmark 

extraction. 

2. Pose Recognition and Joint Angle Computation 

The core of the system is the Real-Time Pose Detection module.  

1. Landmark Extraction: The system identifies 33 key body joints (skeletal landmarks) 

from the video feed. 

2. Geometric Formulas:  Once landmarks are captured, the system applies geometric 

computations to determine the precise joint angles of the user. 

3. Multilingual Chatbot Integration 

To provide a holistic learning experience, an interactive conversational layer is integrated:  

1. Natural Language Processing (NLP):  Using PyTorch, the chatbot is trained to 

understand user queries regarding breathing techniques and pose modifications. 

2. Multilingual Support:  The system allows users to interact in their preferred 

language, ensuring accessibility for diverse demographics. 

4. Data Processing and Privacy 

To ensure maximum user safety and data security, the project employs local data 

processing. 

1. Edge Computing: All video analysis and chatbot computations are performed on the 

user's local machine. 

2. Privacy: This approach ensures that sensitive video data of the user practicing at 

home is never uploaded to a cloud server, maintaining total privacy. 

 
Fig.5.1. System Methodology 
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Result and Conclusion: 

In conclusion, the proposed future enhancements have the potential to greatly elevate the 

effectiveness and accessibility of the system. By integrating advanced technologies such as 

3Dpose detection, IoT-based health monitoring, and immersive AR/VR experiences, the 

project can evolve into a more intelligent and interactive yoga assistant. Expanding language 

support and personalization will further improve user satisfaction and inclusivity.  

 

 
                                                    Fig.6.1. Login Page 

Fig.6.1.outlines the project overview and technical architecture of an AI-driven system for 

real-time yoga pose detection, correction, and recommendation. The platform integrates 

human pose estimation, AI-based classification, and an interactive chatbot to provide users 

with precise posture feedback and personalized guidance. Key capabilities include real-

time pose tracking, correction suggestions, chatbot-based explanations, and performance 

logging.  

   

 
                                                     Fig.6.2. Yoga Chatbot 
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Fig.6.2. displays the user interface for a Yoga Pose Detection and Correction application. 

The system integrates real-time analysis, offering users the choice to either utilize their live 

webcam or upload a video for pose detection and corrective feedback. Additionally, the 

application includes a Yoga Chatbot named "Sam" to provide conversational assistance for 

yoga-related inquiries, making it a comprehensive tool for practice and self-correction. 

                                                   Fig.6.3.Web Camera 

Fig.6.3. shows the active detection phase of the yoga application. It displays real-time 

Yoga Pose Detection and Analysis, identifying the pose as Warrior. The system 

superimposes a skeleton/keypoint overlay on the user's image to visually represent joint 

positions, which is the mechanism used for algorithmic correction. The text area below the 

Pose: Warrior label likely provides specific, actionable feedback or scores on the form, 

indicating the application's core function of providing detailed, visual, and textual pose 

correction. 

                                                       Fig.6.4.Pose Recognition 
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Fig.6.4.shows a yoga pose recognition interface where a computer vision system is 

analyzing a person standing on a yoga mat. The person is overlaid with red keypoints and 

white connecting lines that form a skeletal structure, indicating that pose-estimation 

technology—such as Mediapipe, OpenPose, or MoveNet—is being used to detect body 

landmarks. On the left side of the image, the system predicts the pose as “Warrior,” and it 

displays several calculated joint angles, including wrist, elbow, shoulder, knee, and hip 

angles. T 

Project Outcome & Industry Relevance 

The project serves as a bridge between ancient wellness practices and modern 

computational intelligence. By quantifying physical movement through biomechanical 

analytics, it transforms yoga from a subjective practice into a data-driven discipline. In a 

real-world setting, this technology has significant implications for the Digital Fitness and 

Telehealth industries, offering a scalable solution for remote instruction where professional 

trainers are unavailable. It contributes to the "AI for Good" movement by democratizing 

expert-level health guidance, particularly for home-based learners and rural populations. 

Furthermore, the system’s ability to provide real-time, precise corrective feedback—such 

as specific angular adjustments—sets a new standard for injury prevention in automated 

exercise platforms. 

Working Model vs. Simulation/Study 

This project involves the development of a functional software-based working model. It is 

not merely a theoretical study; the system is designed to perform active, real-time pose 

detection and analysis using a live video feed. By utilizing MediaPipe Pose and OpenCV, 

the model tracks 33 skeletal landmarks at a functional rate of 15–20 frames per second. 

Additionally, the integration of a PyTorch-based multilingual chatbot creates a tangible, 

interactive interface for user guidance, rather than a simulated environment. 

Project Outcomes and Learnings: 

Key Outcomes: 

1. Real-Time Tracking: Successfully implemented a robust system for continuous body 

tracking using 33 skeletal landmarks. 

2. Quantitative Feedback: Developed a mechanism to calculate joint angles and 

provide specific textual and visual corrective feedback based on angular deviations. 

3. Multilingual Interaction: Created a conversational layer that allows users to seek 

advice on breathing and pose modifications in their preferred language. 

4. Privacy-Centric Design: Established a system that processes all data locally to 

ensure high levels of user privacy and accessibility without internet dependency. 

Learnings: 

Through the process of designing and implementing this project, the team gained deep 

technical insights into Computer Vision and Human-Computer Interaction (HCI). We 

learned how to translate complex physical movements into mathematical data points using 

geometric formulas. Additionally, the project highlighted the importance of Edge 
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Computing, demonstrating how local data processing can solve privacy concerns while 

maintaining system performance. Ultimately, the process reinforced the value of merging 

traditional knowledge with modern AI to create inclusive, preventive healthcare solutions. 
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Future Scope: 

1. The future scope of this project is broad due to the rapidly advancing nature of AI and 

the increasing demand for intelligent wellness solutions. One promising direction is the 

integration of three-dimensional pose estimation models.  

2. Another area of expansion lies in personalized learning through adaptive AI models. 

The present system compares user posture to an average pose dataset, but in the 

future, machine learning algorithms can capture user-specific patterns, flexibility 

ranges, and improvement curves. 

3. Integration of temporal sequence models is another powerful extension. While the 

current system analyzes static frames individually, models such as LSTM networks, 

GRU architectures, and transformer-based temporal processors can evaluate pose 

transitions over time. Yoga is not only about static posture but also about fluid 

movement between poses.  

. 

 

 


