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Abstract: India is the place where yoga's science and discipline originated 5,000 years ago. The development of it in ancient 
India occurred through the Indus-Sarasvati civilization. The Indian subcontinent is where this ancient practice originates, and it 
has been cherished for its multifaceted benefits that encompass physical, mental, and spiritual. Through asana, meditation, and 
other breathing techniques, harmony is brought to both body and mind. It also brings peace to the mind. The rise in stress in 
today's modern lifestyle has led to a global growth in the popularity of yoga. The goal of yoga is to mechanically align the body 
with effort on the muscles, ligaments, and joints to achieve optimal posture. If the asanas are not performed properly, strain in 
the joints, ligaments, and backbone can occur, which can have an impact on the hip joints. Therefore, it is vital to maintain 
correct yoga postures while performing various asanas. The availability of yoga posture prediction and automatic  movement 
analysis is now possible due to the development of computer vision algorithms and sensors. In this work, a framework for 
recognizing a yoga posture from an image has been built using deep learning techniques such as convolutional neural networks 
(CNN) and machine learning (ML). The CNN layer is used to extract characteristics from the keypoints, and it is succeeded by a 
large short-term recollection that recognizes the sequence in which a set of frames occurs in order to make predictions. The 
stances are then categorized as either correct or inappropriate. The system will provide the user with feedback and display the 
correctness of posture if the right attitude is detected. This review paper synthesizes the current state-of-the-art in the field of 
yogic intelligence, focusing on the application of computer vision and deep learning techniques for recognizing yoga postures. 
Keywords: Yoga posture recognization Computer vision, Machine Learning techniques, deep learning techniques, Convolution 
Neural Network (CNN). 
 

I.      INTRODUCTION 
Around the world, millions of people have perished due to covid-19. Heart disease and stroke have become significant public health 
issues, and stroke is both a mobility impairment and a leading cause of disability. Millions of individuals worldwide are struggling 
with depression due to the increase in mental health issues. The main causes of many health problems today are poor nutrition, lack 
of physical activity, and obesity. Yoga has been utilized as a clinical procedure to enhance immunity and aid in the treatment of 
chronic conditions such as cardiovascular disease and respiratory edema, cancers, & metabolic disorders. The psychophysiological 
effects of prolonged stress can be alleviated by these practices. Practicing yoga can lead to the release of serotonin, oxytocin, and 
melatonin, which can aid in coping with fear and anxiety during a pandemic[1]. In the U.S. alone, there are around 31 million adults 
who practice yoga as a part of their lifestyle, and more than 21 million adults practice it because of its health benefits[2]. Yoga is not 
solely about aligning body parts, but also stresses the importance of breathing and being mindful. Yoga is a form of exercise that 
brings together the body and mind, and it also helps to minimize health issues and disease burden[3]. A recent study suggests that 
yoga can aid in balancing motor function and physiological consequences, including blood pressure, pulse rate, and systolic blood 
pressure. Recognizing the nuances of these postures manually is time-consuming and prone to subjectivity. Integrating computer 
vision with deep learning techniques presents an innovative solution to automate this process, enabling real-time feedback and 
personalized guidance[4]. The main disciplines of yoga are Asanas, Meditation, and Pranayama. i) The word Asanas refers to 
body posture and is used to create lightness in the body and fix imbalances. Asanas can benefit muscles, joints, the circulatory 
system, and the nervous system. ii) Meditation can enhance a person's mental health. iii) Regulating breathing can be achieved 
through pranayama.  
The control of PC vision can be difficult due to human posture assessment. A skeletal portrayal can be achieved by managing the 
confinement of human joints in a picture. Posture assessment has been widely utilized by analysts in this field for practice and 
wellness. 
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Fig. 1. Classification of Yoga Poses 
 
The practice of yoga has a deep-rooted tradition that began in India, and it is a type of activity that has multifaceted stances; 
However, it is being celebrated as a whole because of its many profound, physical, and mental advantages. The problem with yoga, 
however, is that, just as with other exercises, it is crucial to practice correctly because even the slightest inaccuracy in posture 
during a class can render it unproductive and even uncomfortable. This emphasizes the necessity of having an instructor oversee 
the meeting and correct the individual's posture. Given that not every student approaches or benefits from a teacher, an application 
based on a machine reasoning might be used to identify yoga postures and provide personalized feedback to help people with 
their organization[4]. The main objective of this review paper is to gain insight into the following through examining several 
different approaches to yoga in its present incarnation. Different research papers have been studied and based on that well-crafted 
review have been presented in this paper. Figure 1 provides a graphical summary of the different yoga postures considered in 
several research papers. This review paper primarily focuses on the background and importance of yoga. The subsequent part goes 
onto more information to explain different posture assessment procedures and covers present assessment. It also goes one step 
further and describes discriminative tactics, such as model and learning-based (deep learning) strategies. Next, two profound 
learning-based models— Convolutional Neural Networks (CNNs) and Recurrent Neural Networks (RNNs)—are discussed in 
conjunction with various posture extraction approaches[5].  
 

II.      MOTIVATION 
The main motive for the execution of this project is to greatly aid in the creation of self-learning programs and instantaneous 
feedback systems for yoga practitioners. Users will be able to learn and practice yoga postures correctly without the assistance of an 
instructor if it helps to increase the accuracy of pose identification and correction. This may significantly affect yoga's pricing and 
accessibility, opening it up to a larger market. It can also help extend the range of detected yoga positions and handle issues like 
opacity, illumination, and noise in real-world contexts. This could lead to new applications in monitoring, healthcare, and other 
domains for deep learning models used for activity recognition. Deep learning and computer vision techniques for yoga posture 
detection can significantly improve the lives of yoga practitioners and advance the discipline. Remain focused, stay driven, and 
never stop pushing the envelope of what is conceivable.  
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III.      RELATED WORK 
Yoga posture recognition through computer vision and deep learning techniques has garnered significant attention in recent years 
due to its potential applications in healthcare, fitness tracking, and wellness monitoring. Several studies have explored various 
methodologies, datasets, and algorithms to accurately detect and classify yoga poses. In this section, we review the existing 
literature on yoga posture recognition, highlighting the approaches, challenges, and advancements in this domain. The fascinating 
area of deep learning allows us to analyze large amounts of data in a scalable manner. Unlike conventional machine learning, deep 
learning recognizes complex patterns in data and extracts features on its own and learning models that rely on extraction or feature 
engineering.  
 
A. Effective analysis on Validation and Recognition of Yoga Postures 
This study looked at Yoga posture Recognition and validation. It seeks to offer a fresh method that helps  yoga enthusiasts practice 
various poses and verify their accuracy. The device analyzes yoga stoner's mortal station using computer vision techniques and 
provides rectification  suggestions based on expertise in the yoga field. The authors used machine and point them in the proper 
direction. The system's potential utility as a useful tool for yoga interpreters was demonstrated by the fact that it was successfully 
tested on several drug addicts for each designated pose. The pens also examined expert systems for yoga and material exploration 
on position brackets. They paid particular attention to creating fitness games for people  who have visual impairments, using 
Microsoft Kinect for disguise detection, and utilizing deep literacy styles for yoga  disguise identification. The difficulties in 
accurately matching yoga poses and the dearth of datasets for this purpose are also covered in the report. When considered overall, 
the paper offers a thorough analysis of the design and implementation of a system for recognizing and validating yoga poses, 
highlighting both the implicit advantages for yoga interpreters and the  difficulties involved in accurately performing feting acts. 
Literacy techniques to associate yoga movements with a 97.4 delicacy rate. Important points from the image collection of yoga 
poses, which was gathered from videos and internet sources, were used to create the dataset for the system. The method used a 
range of point birth and preprocessing techniques based on computer vision to estimate the fatal posture. This technique for 
trustworthy disguise assessment. Additionally, the system identified stations using Random Timbers and SVM, two bracket 
machine literacy models; SVM performed better in this area than Random Timbers. The suggested system was created using Python 
programming, OpenCV4.5.1, and lightweight OpenPose [6]. 
 
B. The designation of Yoga Pose Using Pre-Trained CNNs 
This  paper based on Classification of Yoga Poses Using Pre- Trained Convolutional Neural Networks. It is research that offers a 
thorough evaluation of the literature on a range of topics, including deep literacy, computer-supported training systems, and yoga. 
The importance of yoga for preserving both physical and internal health is covered in the study along with the importance of 
understanding how yoga promotes both tone-fruition and tone-enhancement. It also draws attention to the difficulties in performing 
yoga poses because to dataset failures and the requirement for a thorough, objective scientific examination of activities. The 
suggested work uses classifiers like Random Forest (RF) and Support Vector Machine (SVM) for yoga position categorization and 
pre-trained models like MobileNetV2 and DenseNet201 for point birth. The study illustrates the efficacy of Mobile NetV2 with 
Random Forest by contrasting the results of multiple models and bracket methods. References to material exploration are also 
included in the literature study; these are comparable to the use of deep literacy and supporting learning with natural data. support 
vector machine operation for real-time deep literacy yoga identification and hyperspectral image categorization. The study also 
describes the creation of a yoga tone-training system that assists with posture correction during various asana practices by using a 
Kinect depth camera. Convolutional neural networks that have already been trained will be used in the suggested work on the yoga 
posture bracket [7]. 
 
C. Using Convolutional Neural Nets (CNNs) to Identify Yoga Posture 
This paper proposed a research paper based on the application of machine learning techniques for yoga pose recognition. This 
research paper explains how to compile a sizable dataset of pictures of ten distinct yoga poses and how to use the tf-disguise 
estimation algorithm to extract features from the pictures. The dataset is then utilized to train and evaluate many machine literacy 
models, such as KNN, Naive Bayes, SVM, Random Forest, Logistic Retrogression, and Decision Tree. Additionally, the authors 
contrast their findings with those of earlier research, which used Microsoft Kinect to recognize yoga postures and Long Short-Term 
Memory (LSTM) and Convolutional Neural Networks (CNN) to identify yoga activities.  
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The paper also discusses the challenges of collecting a reliable and practical dataset of yoga actions, highlighting the need for 
scientific analysis of yoga postures and mask detection methods to improve accurate human yoga performance. The authors also 
emphasize the need to maintain proper yoga posture and the possibility of creating artificial intelligence software that could act as 
a yoga teacher, providing feedback on instruction and performance sensitivity through data intelligence and computer vision[8]. 
 
D. Real-time Yoga Pose Estimation and Correction Using AI and Computer Vision 
This research paper based on AI and Computer Vision to estimate and correct yoga poses.This paper includes a thorough literature 
appraisal of material investigation in the areas of exertion identification, deep literacy, and mortal disguise estimation. This paper 
explains Real-time multiperson 2D pose estimate using partial affinity fields, the usage of compound fields for mortal disguise 
estimation, and real-time 6-DOF camera relocalization via neural networks. It studies the assessment of fatal position from 
monocular prints in addition to perspiration to observe and estimate yoga act using the stud algorithm. Further emphasized in the 
check is the use of mass-spring systems for the analysis of physical movement, as well as the development of machine literacy 
techniques like as Support Vector Machines (SVM) and Convolutional Neural Networks (CNN) for position estimation and an 
update. The literature review offers a comprehensive overview of the state of the art in mortal disguise estimation investigation, 
with an emphasis on vibrant styles, instruments, and procedures. This tool is useful for figuring out the state of the art in disguise 
estimate and correction as well as for comprehending the corpus of prior work[9]. 
 
E. Yogic Posture Recognition and Validation Using Image Recognition and Machine Learning 
This study looked at research on computer vision and machine literacy for yogic posture discovery. The assessment covered a wide 
range of methods for predicting, rating, and evaluating yoga acts. It includes a broad spectrum of data sources based on detector 
and vision technologies. The authors discussed the advantages and disadvantages of yoga, provided a thorough analysis of the 
development of vision- and detector-based technologies for relating yoga poses, and contrasted suggested methods with body-worn 
wearables essential observation. The check provided details on the most recent research on the grading and bracket systems for yoga 
poses in addition to the developments in stir detectors for data collection and yoga posture performance monitoring. With an 
emphasis on grading and bracket styles for yoga postures, the study also included an overview of recent developments in the field of 
yogic pose bracket and the use of computer vision-supported tone-training yoga systems[10]. 
 
F. A Deep Learning Method for Estimating Yoga Pose and Generating Feedback 
This method studied at deep learning- based methodology for yoga pose estimation and feedback generation is an exploration work 
that presents research on automated systems for sports and yoga, disguise estimate, and mortal effort identification [11]. The 
functioning of hidden Markov models and randomized trees for the identification of lethal exertion is covered in the literature 
review. It also emphasizes how ambient noise and mortal conditioning can be distinguished from one another using wearable 
detectors. Investigation of the decision tree model-based support vector the inspection also includes basketball game machine 
analysis. This paper also presented a study on automated systems for implementing algorithm- based yoga disguise visualization. It 
also covers how to use Kinect in a classroom setting and the creation of an expert system for yoga teaching and literacy. Tone-
training system for sports exercise that is computer supported. All things considered, the exploration composition's literature review 
offers a thorough examination of the workshop's material in the areas of automated sports and yoga systems, posture 
assessment, and identification of mortal effort. This analysis provides invaluable insight into the state of the field's research at the 
moment. 

IV.      METHODOLOGY 
There are usually multiple significant phases in the process of applying computer vision and deep learning to recognize yoga poses. 
An overview of the overall methodology is provided below: 
1) Data Cleaning and Augmentation: Collected and cleaned the dataset in order to train the model effectively. Used Keras picture 

Data Generator to implement data augmentation for various picture transformations.  
2) Dataset Creation: Assemble a varied collection of pictures or movies showing different yoga positions. To increase the 

robustness of the model, make sure the dataset includes a variety of backdrops, lighting settings, and perspectives. Add labels to 
the dataset that match to each yoga position. Generated a diverse dataset with 9145 training images and 1548 validation images 
through augmentation.  

3) Libraries used: The main Libraries used in constructing the model architecture include Tensorflow, Keras, Matplotlib, Pandas, 
Numpy, Seaborn, OpenCV. 



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 12 Issue IV Apr 2024- Available at www.ijraset.com 
     

 
1362 ©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 

 

4) Model Training: Explored two model-building approaches: a custom Convolutional Neural Network (CNN) and transfer 
learning with pre-trained models (VGG16, ResNet50, DenseNet201). Constructed a custom CNN with 2D convolution layers, 
max-pooling, batch normalization, and dropout layers to address over fitting. 

 
Fig. 2 Architecture of Model training 

 
5) Streamlit Integration: Integrated Streamlit, a user-friendly API, for interactive visualization and user testing of the trained 

models.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6) Model Management: Saved the best-performing DenseNet201 model architecture and parameters for deployment, allowing 

users to upload yoga pose images for real-time classification. Model Comparison metrics Utilized validation accuracy and loss 
metrics to compare the performance of different models. 

 

Training 
Datasets 

Pre- 
processing 

Classification Detect yoga 
Postures 

Featu
re 
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Table 1. Validation accuracy of  each model 
 
 

 
 
 
 
 
 
 

7) Optimization Strategies: Applied techniques such as EarlyStopping to enhance model generalization and prevent over fitting 
during training. 

8) Backend Integration: Integrated Django for backend operations, facilitating smooth interaction between users and the 
application. 

9) Frontend Development: Leveraged React with Vite to develop a dynamic frontend interface, enhancing user experience and 
engagement. 

10) Visualizations: It is representation by showing the snap shot of frontend web app. To comprehend which areas of the image the 
model concentrates on for posture recognition, employ visual feature maps. 

 
Fig 3. Snapshot of Frontend Web App 

 
V.      EXPERIMENTAL RESULT 

A brief overview of the results contains an idea from the literature review on deep learning algorithms for yoga posture detection is 
given in this section. This paper includes a thorough examination of studies that used deep learning techniques to recognize yoga 
poses. Convolutional neural networks (CNNs) were the most often used deep learning architecture for yoga posture detection 
among the research that has been surveyed.  
Training Accuracy: For example shown the result of different posture with their accuracy for the posture Bitilasana accuracy is 
97.09%, for posture agnistambhasana accuracy showed 92.87% 
And for the posture bhairavasana accuracy is 90.14% that are shown in fig 3.Visual representation are shown by graph after 
checking the validation accuracy of each model. 

Model Training time  
Per epoch 

Validation loss Validation Accuracy 

CNN Model 112s 2.7054 0.5236 
VGG16 105s 1.8790 0.5047 
ResNet50 116s 1.5223 0.5637 
Densenet201 130s 1.3185 0.8403 
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1) CNN  

 
2) VGG16 

 

 
 
 
3) ResNet15 
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4) DenseNet201  

 
Fig 4. The following is used to demonstrate the experimental results by Training and Validation loss and Training and Validation 

accuracy 
 

VI.      DISCUSSION AND ANALYSIS 
Pose estimation in the context of yoga posture recognition is taking important body parts and applying them to recognize and 
categorize various yoga poses. Pose-Net and Mobile-Net SSD are two examples of deep learning models that have been utilized to 
identify feature points and carry out human identification in each frame, allowing for highly accurate real-time yoga position 
recognition. There are various advantages to applying deep learning for yoga posture detection. For example, by offering real-time 
feedback and advice, it can assist novices and practitioners of all levels in improving their form and preventing accidents. It can also 
be included into Internet of Things-based yoga frameworks for at-home practice, allowing people to take advantage of yoga's health 
and wellbeing advantages without requiring a physical instructor. It's crucial to remember that deep learning-based yoga posture 
detection has several drawbacks and difficulties. For instance, wearable device-based approaches might not be feasible in some 
circumstances, while camera-based solutions might cause privacy issues.  
Furthermore, a variety of factors, including illumination, camera angles, and individual variations in pose execution, might impact 
the accuracy of deep learning models. There are severals benefits are like Automated Monitoring: Yoga practitioners can improve 
their technique and self-awareness by receiving automated feedback on their posture alignment during practice sessions. This is 
made possible by advances in computer vision and deep learning. Personalized Guidance: Based on each person's unique body type 
and set of skills, customized feedback can be given, including recommendations for modifying or adjusting alignment. Remote 
Learning: Yoga posture detection powered by computer vision enables remote learning and teaching. This eliminates the need for 
in-person instruction by enabling practitioners to attend guided sessions from any location. Performance tracking: It becomes 
possible to track advancements and changes over an extended period of time, allowing practitioners to establish and meet targeted 
objectives. Accessibility: It opens up yoga to more people, especially those who are unable to attend traditional yoga courses or who 
have physical constraints. Few challenges are Variability of Poses: It is difficult to create a model that can precisely identify every 
variation in yoga poses due to the great range of body alignment, variations, and transitions. Data Annotation: It can be expensive 
and time-consuming to accurately label huge volumes of data with poses, particularly when the variations are complex. 
For a model to be useful in the real world, it must be able to generalize well to previously encountered poses, environments, and 
people. This can be difficult since backgrounds, clothing, and lighting might change. Real-time Performance: It can be technically 
challenging to optimize model inference speed while retaining accuracy in order to achieve real-time performance for live feedback 
during yoga practice.  
Readability: Deep learning models are sometimes referred to as "black boxes," which makes it difficult to understand why a specific 
prediction was produced. 
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Table 2. An Overview of Models and And Methods illustrations 
S.no Model    used Technique 

used 
Pros Cons 

1. CNN Based on features extracti on 
CNN 

techniq ue 

Provide s high Accuracy 
rate and transfer learning 

Limited generaliz ation 
ability 

2. Pose Net This techniq ue involve s 
real- time pose 

estimati on 

Pose Net include s high 
accurac y 

Limitatio ns in recognizi 
ng pose due to multiple 

person 
3. Deep learning Based on multi layered 

Neural network tech. 
To simulat e comple x 

decisio n making 
process es 

It has high computat 
ional Costs lack of 

interpret ability 
4.   PoseNe t Based on detectin g real- 

time estimati on 
techniq ue 

Its efficien cy in detectin g 
key body joints in images 

Limitatio n in 
 recognizi ng pose due 

to rotation 
5. Pose Rec. Leverag ing deep learning  

algorith m techniq ue 
Diverse            

applicat ion in fitness 
&telehealth 

Impact its accuracy in 
diff. scenarios due to 

rotation 
6.   Comput er vision This based on object 

detectio n techniq 
ue 

Used to analyze images & 
various app. 

Challeng es related to  
incomple te data sets 

7.  Neural network It involve s intercon nected 
layers of artificia l 

neuron tech. 

Biases to minimize errors 
& improv e accurac y 

Limitatio n in hardware   
dependence on 

processors 
8. Open pose Based on advance d Neural 

network tech. 
Used in detectin g key body 

points with 
accuracy 

Involve potential      
lower accuracy 

 
 

9. MSSD  Model          Based on Fault  
      diagnos is  techniq ue 

Enhanc e  
Signal processi ng 

Impact on mapping 
input data through diff. 

blocks 
10.     Deep learning Techniq ue  involves CNN, 

     Neural network 
Reducing the need for 

extensive 
           Pre proc essing 

           Lack of  
        interpret ability  
   and security concern. 

 
VII.      CONCLUSION & FUTURE WORK 

A. Conlusion 
Computer vision algorithms, particularly convolutional neural networks (CNNs), have demonstrated remarkable success in 
recognizing and classifying yoga poses from images or videos. Deep learning models trained on large, annotated datasets have 
shown the ability to accurately identify subtle variations in poses and provide personalized feedback to practitioners. However, 
several challenges remain, including variability in postures, data annotation, occlusions, and real-time performance. 
 
B. Future Consideration 
The future of yogic intelligence yoga posture recognition using computer vision and deep learning holds several exciting avenues 
for exploration and advancement. Scope in Multimodal Fusion Integrating multiple data sources, such as RGB images, depth maps, 
and inertial sensor data, can enhance the robustness and accuracy of posture recognition systems. Useful in personalized Coaching 
Leveraging machine learning algorithms to analyze individual performance and provide personalized recommendations for posture 
improvement and progression. 
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