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Classification methods based on machine learning are common in human pose 

classification tasks, since they have several advantages, among which are efficient 

work with large volumes of data of different types (in particular, photo and video data) 

and, on this basis, building models with high classification efficiency [1-4]. 

The Support Vector Machine (SVM) method is effective when applied to tasks that 

have a limited set of features. In the case of human motion classification, such features 

may be joint coordinates, angular values in joints, and motion trajectories. 

The k-nearest neighbors (k-NN) method is also widely used in pose recognition and 

classification tasks [5-9]. Its essence lies in finding k-nearest neighbors for the 

classification object to determine which class it should be assigned to. 

The advantage of decision trees and random forests is the determination of 

dependencies between the presented movements and types of asanas, which may not 

be linear [10].  

The models presented above are effective at the stage of classifying a small number 

of static poses [11-15]. However, they will have problems with classifying asanas 

involving dynamic movements, since the machine learning approaches are limited 

when working with dynamic data. 

The use of neural networks in visual information classification tasks is very 

common. A feature of the methods of this direction, which distinguishes them from 

machine learning methods, is the ability to determine key features from the input data 

stream independently. Such an approach makes the analysis process more flexible. 

The choice of a specific type of neural network is determined by its specification. 

Next, methods such as convolutional neural networks, recurrent neural networks, 

hybrid models that combine several approaches into one method, and visual 

transformers will be presented. 

Convolutional Neural Networks (CNNs) are one of the most widely used tools in 

visual material classification tasks, mainly for raster images. They make it possible to 

extract multi-level features, which increases classification efficiency. In the context of 

yoga pose recognition, CNN helps to effectively determine a specific asana from a 

single frame. 
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Another advantage of convolutional neural networks is the formation of a hierarchy 

of features. Such an approach makes it possible to correctly recognize an object even 

with changes in lighting, angle, zooming in or moving away from the camera, etc. 

A disadvantage of this approach is that CNNs analyze only spatial structure and do 

not take into account the temporal sequence of movements, which limits their 

application in cases of dynamic object classification. 

Recurrent architectures make it possible to analyze data sequences (for example, in 

the form of video data), taking temporal dependence into account. 

Recurrent models, LSTM (Long Short-Term Memory) and GRU (Gated Recurrent 

Unit), are applied for the classification of exercises that contain dynamic elements. 

Thus, such models will be effective in the classification of dynamic asanas, as well as 

in tracking transitions between different asanas, if we consider the use of the models 

discussed in this subsection in yoga pose classification tasks. 

The use of RNN makes it possible to detect errors in technique during the 

movement itself, which opens prospects for creating interactive feedback systems. 

Their disadvantage is high computational complexity and sensitivity to long sequences. 

Although modern modifications of LSTM and GRU largely solve this problem. 

The combination of convolutional and recurrent neural networks makes it possible 

to simultaneously consider spatial characteristics, that is, the type of static asana, and 

temporal dependencies, such as transitions between asanas or the performance of 

dynamic yoga exercises. 

CNN is used for processing each frame of the video and extracting key features of 

the object, while at the same time, LSTM analyzes the dynamics of changes of these 

features over time. Such an approach makes the hybrid model capable of 

simultaneously combining the strengths of both methods. 

Such models show especially high results in the recognition of yoga complexes or 

dynamic styles of yoga. However, a significant disadvantage of combining two types 

of models is the increased requirements for computational resources and the volume of 

training data, which complicates their training and further use. 

Recently, transformers, originally created for natural language processing, have 

been successfully applied in computer vision as well. 

Vision Transformers (ViT) split an image into small fragments, which are 

processed as sequences. This makes it possible to capture global spatial dependencies 

and patterns. Such an approach demonstrates high accuracy even in the classification 

of exercises that include non-standard positions of arms and legs. It should also be 

noted that transformers work well with large datasets, quickly adapting to the diversity 

of performance styles. 

Another key advantage of the method under consideration is its ability to integrate 

multimodal data, which is, for example, combining video data and sensor data. This 

can provide an increase in the accuracy of evaluating the correctness of exercise 

performance in tasks similar to the one set in this work. 

The main disadvantage of transformers, as well as of hybrid models, is the need for 

large computational resources and large training datasets. This complicates the use of 

this method in small-scale solutions. 
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