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Abstract— In this paper, we propose a novel system for yoga pose detection, classification, and correction using machine
learning techniques. The system utilizes computer vision algorithms, such as Convolutional Neural Networks (CNNs), to
accurately detect and classify up to 10 different types of yoga poses in real-time. Furthermore, we implement a custom
heuristic algorithm to evaluate the form of each pose and provide personalized feedback and recommendations to users on
how to improve their technique. The system is evaluated using a large dataset of labeled yoga videos, and the results
demonstrate its effectiveness and efficiency in detecting and classifying poses with high accuracy. The proposed system
has the potential to significantly enhance the practice of yoga and provide a new level of convenience and accessibility for
yoga enthusiasts and instructors. This study contributes to the advancement of the application of machine learning in the
field of physical exercise and wellness.
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l. INTRODUCTION

The practice of yoga has been around for thousands of years and is widely recognized for its benefits in promoting physical and
mental health. However, practicing yoga poses correctly is crucial to obtaining these benefits and can be challenging without
proper guidance. To address this issue, this paper proposes a hew system that uses machine learning techniques to detect, classify,
and correct yoga poses in real-time.

The system is designed to provide accurate and personalized feedback to help practitioners improve their form and avoid incorrect
postures that may lead to injury. By incorporating machine learning algorithms, the system can be trained to recognize a variety
of yoga poses and provide tailored recommendations based on the individual's performance.

The goal of this paper is to introduce this innovative solution and demonstrate its effectiveness in improving yoga practice. The
paper is organized into several sections, including the methodologies and algorithms used in the system, experimental results, and
a discussion of the potential impact of the system on the field of yoga. The results of this study have the potential to be of great
value to yoga practitioners and instructors, and could potentially lead to the development of similar systems for other physical
disciplines.

Il. MoTIVATION FOR THE WORK
The increasing popularity of yoga has led to a growing interest in the development of tools to improve the quality of yoga

practice. However, traditional yoga instruction can be limited by the availability of trained instructors and the cost of attending
classes. Additionally, even with the guidance of an instructor, it can be difficult for practitioners to accurately assess their own
form and make necessary adjustments.
The need for an accessible, low-cost, and personalized solution to these challenges motivated the development of the yoga pose
detection, classification, and correction system. This system leverages the advancements in machine learning and computer vision
to provide real-time feedback to yoga practitioners, helping them to improve their form and optimize the benefits of their practice.
Furthermore, the system has the potential to address the problem of incorrect postures and minimize the risk of injury associated
with yoga practice. By providing immediate feedback on the user's form, the system can help practitioners to identify and correct
mistakes before they cause harm.
In conclusion, the motivation for this work stems from the need for an accessible and effective solution to the challenges faced by
yoga practitioners. The proposed system has the potential to significantly improve the quality of yoga practice and make it more
accessible to a wider audience.

Il.LITERATURE SURVEY
The use of computer vision and machine learning techniques in the field of yoga pose detection and classification has been the
subject of several studies in recent years. These studies have aimed to develop systems that can accurately detect and classify
yoga poses and provide real-time feedback to practitioners.

One of the earliest studies in this area was conducted by Banerjee et al. in 2006. In this study, the authors proposed a system that
used motion capture and computer vision techniques to detect and classify yoga poses. The system was trained on a database of
yoga poses captured using motion capture technology and was able to accurately classify the poses with a high degree of
accuracy.
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Subsequent studies have improved upon the methods used in Banerjee et al.'s work, incorporating advancements in machine
learning and computer vision to improve the accuracy and reliability of yoga pose detection and classification systems. For
example, Huang et al. developed a system that used deep learning techniques to improve the accuracy of yoga pose detection,
achieving a high degree of accuracy compared to other existing methods.

In addition to these studies, there have been several recent efforts to develop mobile applications that use computer vision and
machine learning techniques to provide real-time feedback to yoga practitioners. These applications use the camera and
accelerometer on a mobile device to capture and analyze the user's form and provide feedback on their yoga poses.

Overall, the literature survey indicates a growing interest in the development of yoga pose detection and classification systems,
with a focus on improving the accuracy and reliability of these systems, as well as making them more accessible and user-
friendly. The proposed system builds upon this body of work and aims to contribute to the ongoing effort to develop effective
tools for yoga practice.

I\VV.PROPOSED SYSTEM
In the proposed system, a posture detection system for yoga is designed. The system uses computer vision and machine learning
techniques to detect up to 10 different types of yoga poses. The system is designed to detect the type of yoga pose and also
determine if the person is performing the pose correctly.

The system uses Convolutional Neural Network (CNN) techniques for detection and classification. The system is trained on a
dataset of various yoga poses and is able to accurately identify the type of yoga pose being performed. Additionally, the system
uses geometric heuristics and machine learning algorithms to evaluate the form of the yoga pose and provide feedback on how to
improve it.

The proposed system eliminates the need for a physical instructor and allows users to practice yoga anywhere and at any time.
This system can be used by yoga practitioners of all levels, from beginners to advanced practitioners, to improve their yoga
practice and achieve their fitness goals.

The system architecture consists of several components, including a user interface, a data acquisition module, a feature extraction
module, and a classification module. The user interface allows users to interact with the system and receive feedback on their
yoga practice. The data acquisition module captures and processes images or videos of the user performing yoga poses. The
feature extraction module extracts relevant features from the captured data, such as posture and limb position. The classification
module uses these features to classify the type of yoga pose being performed and provide feedback on the form of the pose.

The proposed system of "Yoga Pose — Detection, Classification, and Correction Using ML" is designed to help individuals in
practicing yoga correctly and efficiently. The system utilizes computer vision techniques, particularly Convolutional Neural
Networks (CNNSs), to detect and classify various yoga poses in real-time. Additionally, the system provides instant feedback to
the user in case of incorrect postures, helping to improve the overall yoga practice.

The system works by capturing video or images of the individual performing yoga and then processing it through the CNN-based
algorithm. The algorithm then performs posture detection, classification, and correction, providing the user with instant feedback
on the accuracy of their yoga practice. The system is capable of detecting up to ten different yoga poses, allowing users to
improve their yoga practice in a variety of poses.

The proposed system offers several advantages over traditional yoga training methods. It eliminates the need for a physical
instructor and allows individuals to practice yoga anytime, anywhere. Additionally, the instant feedback provided by the system
helps users to correct any incorrect postures, leading to improved health benefits and a safer yoga practice.

In conclusion, the "Yoga Pose — Detection, Classification, and Correction Using ML" system offers a cutting-edge solution for
individuals seeking to improve their yoga practice. By utilizing advanced computer vision techniques, the system provides a
convenient, safe, and effective way to improve one's yoga practice, leading to improved physical and mental health.

V. METHODOLOGYOGY
A Data collection:
A significant dataset of various yoga poses is collected by recording workout videos. The data collected is labelled according to the
yoga pose being performed.
B. Data preprocessing:
In this stage, the data collected is preprocessed to reduce the noise and improve the quality of the data. The preprocessing steps
include resizing, normalizing and converting the data into a suitable format for further processing.

C. Feature extraction:
The next stage is to extract features from the preprocessed data. In this case, a combination of geometric heuristics and machine
learning algorithms are used to extract relevant features that describe the yoga poses accurately.
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D. Model training:
In this stage, the machine learning algorithms are trained on the extracted features to develop a model that can classify the yoga
poses correctly. Convolutional Neural Networks (CNNs) are used in this case due to their excellent performance in image
classification tasks.

The proposed system provides real-time feedback to the user, correcting the incorrect postures. This system will help in reducing
the dependence on a physical instructor and make yoga practice more accessible to individuals..

V.SYSTEM ARCHITECTURE
1. Image acquisition:
This module captures images of a person performing yoga postures using a webcam or any other image capturing device.
2. Image pre-processing:
This module performs operations such as image enhancement, noise removal, and image resizing to improve the quality of the
image for further processing.

3. Pose detection:

This module uses Convolutional Neural Networks (CNNs) to detect and classify the yoga postures performed by the person.

4. Correction:

This module uses geometric heuristics and machine learning algorithms to evaluate the posture and provide correction
recommendations based on the training data.

5. User interface:

This module provides a graphical user interface for the user to interact with the system and receive feedback on their posture.

The architecture of the proposed system allows for real-time processing of images, ensuring that the user receives immediate
feedback on their posture. The system is designed to be highly scalable and can be easily expanded to include more yoga postures

in the future.
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VII. DISCUSSION

The proposed system aims to provide a self-training solution for yoga practitioners by detecting the type of yoga pose and
correcting the posture if necessary. The system is based on the use of computer vision techniques and machine learning algorithms
to analyze the user's posture and provide feedback. The literature survey showed that there is a lack of research in this area and a
great demand for such a system.

The system architecture is designed to be modular, with a camera module capturing the user's posture, a feature extraction module
extracting relevant information from the posture, a classification module identifying the type of yoga pose, and a correction module
providing feedback to the user. The system uses Convolutional Neural Networks (CNNs) for classification, as this type of neural
network has shown great success in image recognition tasks.

The methodology involves collecting a dataset of yoga poses, including both correct and incorrect postures, and using this dataset
to train the CNN. The system is evaluated based on its ability to correctly classify the type of yoga pose and provide accurate
feedback to the user.

In conclusion, the proposed system has the potential to revolutionize the way people practice yoga, by providing a low-cost, self-
training solution that is accessible to anyone, anywhere, and at any time. By detecting the type of yoga pose and correcting the
posture, the system can help users to avoid injury and improve their yoga practice.

The proposed system for "Yoga Pose — Detection, Classification and Correction Using ML" is a significant advancement in the
field of yoga and healthcare. The system utilizes computer vision and machine learning techniques to accurately detect, classify and
correct various yoga postures. This system eliminates the need for a physical instructor, thereby providing users with the
convenience of practicing yoga anytime and anywhere. The system can detect up to 10 different yoga postures and provide real-
time feedback to the user on the correctness of their posture. The use of machine learning algorithms allows the system to
continuously improve its performance, making it a highly effective tool for yoga enthusiasts.
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In the system, a Convolutional Neural Network (CNN) is used for posture detection and classification. The CNN is trained on a
dataset of images of individuals performing various yoga postures, allowing it to recognize and categorize the postures accurately.
In addition, the system also employs a geometric heuristic algorithm to evaluate the form of each posture, providing real-time
feedback on its correctness.

The system architecture of the proposed system consists of several key components, including a data acquisition module, a posture
detection module, a posture classification module, and a feedback module. The data acquisition module captures images of
individuals performing yoga postures, which are then processed by the posture detection and classification module. The feedback
module provides real-time feedback to the user on the correctness of their posture, allowing them to make necessary adjustments
and improve their form.

The results of the proposed system have been validated through extensive experimentation and have demonstrated its efficacy in
detecting and correcting yoga postures. The system is a valuable tool for individuals who wish to improve their yoga practice and
achieve better physical and mental health. Its implementation can also provide a cost-effective solution for people seeking to
improve their yoga skills without incurring the cost of a physical instructor

VIII. CONCLUSION

In conclusion, the proposed "Yoga Pose — Detection, Classification and Correction Using ML" system demonstrates the
capability of using computer vision and machine learning algorithms for accurate and efficient yoga posture detection and
correction. The proposed system is capable of detecting up to 10 different yoga poses and also provides feedback to the user on
their posture. This system eliminates the need for paying money to an instructor and reduces the side effects due to incorrect
postures, thus providing a cost-effective and convenient solution for practicing yoga. Further work can be done to enhance the
accuracy of the system and to include more yoga poses in the detection list. The proposed system can serve as a valuable tool for
individuals interested in practicing yoga and improving their posture, as well as for health and fitness professionals.
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