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Introduction:

In recent years, lifestyle-related health issues such as back pain, neck pain, joint stiff-
ness, stress, and poor posture have increased significantly due to sedentary habits
and prolonged screen exposure. Yoga is a proven holistic practice for pain relief and
overall physical and mental wellness; however, incorrect posture and lack of personal-
ized guidance can reduce its effectiveness and may even lead to injuries.

This project presents Smart Yoga, a personalized yoga pose recommendation sys-
tem designed to support pain relief and wellness using artificial intelligence and com-
puter vision techniques. The system recommends suitable yoga poses based on user-
specific parameters such as age, gender, body mass index (BMI), pain area, and level
of experience. To ensure correct execution of poses, the system employs real-time
yoga pose detection using image or webcam input and evaluates posture accuracy by
analyzing body keypoints extracted through pose estimation techniques.
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Figure 1. Smart Yoga Final Workflow
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Objectives:

1. To develop a personalized yoga pose recommendation system based on user’s
health conditions, pain areas, BMI, age, gender, and wellness goals.

2. To implement real-time pose detection and accuracy evaluation using computer
vision (Mediapipe) and machine learning models.

3. To provide corrective visual/audio feedback for proper posture execution and injury
prevention.

4. To create a user-friendly web-based interface with progress tracking and emo-
tional/wellness analytics.

Methodology:
The project is developed as a web application using Python (Flask backend) with the
following core modules:
» User Input Module: Collects age, gender, BMI, pain area, and experience level
via web form.
« Recommendation Engine: Rule-based expert system combined with ML clas-
sifier to suggest safe yoga poses.
* Pose Detection & Correction: Google Mediapipe Holistic for real-time 2D/3D
body keypoint extraction and custom angle-based posture validation.
* ML Models: CNN/SVM for pose classification and accuracy scoring.
* Frontend: Responsive web Ul with live webcam integration and progress dash-
board.
The system processes webcam or uploaded image input, computes joint angles,
compares with ideal pose templates, and delivers instant corrective feedback.

Result and Conclusion:

In conclusion, the Smart Yoga system successfully delivers an intelligent, user-friendly,
and scalable solution for personalized yoga guidance. The functional prototype accu-
rately detects user conditions, recommends safe poses, and provides real-time pos-
ture correction. It promotes pain management, injury prevention, and overall wellness
while reducing dependence on continuous expert supervision. Testing shows high
user engagement and improved pose accuracy.
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Future Scope:

The future scope of this project includes:

Integration with mobile applications for on-the-go access and offline mode.
Incorporation of wearable sensors for real-time physiological feedback.
Expansion to group yoga sessions with multi-user support.

Al-based long-term progress analytics and personalized wellness coaching.
Multilingual support and cultural adaptation of yoga poses.
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