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Abstract --This paper presents a methodology for automatic segmentation and detection of yoga asana 

from video, the goal is to design automatic yoga asana recognisition system, as segmentation  is a 

fundamental step to produce effective results for recognisition, the proposed approach for segmentation of 

yoga asana is based on Otsu thresholding method, which is a most successful method for image 

thresholding and selects the global optimal threshold by maximizing the between-class variance and 

detection of yoga asana is carried out  by contour plot of matrix. The performance of the traditional Otsu’s 

algorithm is compared with much more sophisticated k-means algorithm and Niblack’s algorithm, these 

algorithms applied on input video to measure the performance with proposed work. The experiments are 

carried on videos of yoga asana with different classes. It is observed that the experimental results and 

analysis of proposed approach shows a better and good performance. 

Keywords-- Segmentation, Detection, K-Means Clustering method, Niblack’s method, Otsu’s thresholding 

method. 

1. INTRODUCTION 

Yoga is mainly composed of various forms of human poses and various techniques of attaining 

these poses. These poses are called ‘asanas’. Regular practice of yoga asanas also enhance activeness, 

flexibility, ability to concentrate and various other features related to human body and personality. Proper 

skill and regular practice of appropriate yoga asanas can help people to stay healthy both mentally and 

physically[11]. Millions of people across the globe have benefitted by the practice of yoga which has been 

preserved and promoted by the great eminent yoga masters from ancient time to this date[3]. Human by 

nature is vulnerable and subject to wide ranging health diseases and disorders needs urgent attention. 

Studies have shown that yoga is effective in managing disorders[6].Yoga shows significant improvements 

in many disorders includes blood pressure, back pain, joint pains, human body weight and many. 

Due to lifestyle of today’s generation not giving enough time to themselves to maintain their health 

properly, so to help them we require the automated yoga asana recognisition system, which would be 

helpful in maintaining the health and significant improvement in health disorders, keeping this in mind, 

this paper proposes a methodology for yoga asana segmentation and detection from video and is a 

fundamental step for yoga asana recognisition system. Yoga asana segmentation and detection from the 

video is a challenging task due to great variability of poses, shapes, cloths etc. 

Image Segmentation is one of the basic techniques of image processing and computer vision. It is a 

key step for image analysis, segmentation is a process of partitioning a digital image into multiple 

segments. The goal of segmentation is to simplify and/or change the representation of an image in to more 

meaningful. Since human moving is basically the primary source of information, it’s challenging to 

concentrate on motion segmentation. Among all the segmentation techniques, thresholding segmentation 

method[27] is the most popular algorithm and is widely used in image segmentation field. The basic idea 

of thresholding is to automatically select one or several optimal gray-level thresholds for separating 

objects of interest in an image from background based on their gray-level distribution. Here we use Otsu’s 

thresholding method for segmentation of yoga asana. On the other hand by taking the advantages of edge 

feature and counter plot of matrix yoga asana is detected. The principle of work lies in taking the input 

video from the dataset, our dataset includes different classes of yoga videos. We proposing a new approach 
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for segmentation and detecting the human asana and generating the frames from the input video and 

picking the desired frame, where the desired frame undergoes pre-processing, further the work is carried 

out to get desired segmentation and detection of yoga asana also the proposed work is compared K-Means 

Clustering method, Niblack’s method and  experimental results confirm that the proposed approach 

enables the better solutions for segmentation of yoga asana and provide fundamental step and better input 

to classification of yoga asana to make future forecasts. 

2. RELATED LITERATURE 

Recently, various segmentation and detection approaches have been proposed and made attempts 

to achieve satisfying accuracy. Following are the different works cited in the conferences and journals. 

Zhang T et.al have proposed a framework for video human segmentation by fully convolution network and 

experimental results demonstrate very accurate and high speed segmentation[26]. Yeong-seok k et.al 

worked on real time segmentation algorithm using color and depth videos and applied high computational 

matting algorithm to noisy regions to achieve accurate foreground segmentation even though the color of 

foreground and background  object are similar[23]. Bhole C et.al presented automatic segmentation of 

person from video using pose detector, which further used to extract color and optical flow features to train 

a conditional random field to provide segmentation on multiple frames[4].Yu-Tzu L et.al presented an 

automatic human segmentation algorithm from video based on both spatial and temporal cues, to separate 

humans from complex background and showed the effective and robust results[24]. Ramadan H and Tairi 

H proposed an algorithm for automatic detection and segmentation of humans in video using convex 

active counters to segment moving person, based on the collaborative x-means-EM clustering[15]. Wassim 

E C et.al has proposed a method for segmenting fingerprint images by histogram based thresholding 

approach, using gamma distribution rather than Gaussian distribution to model image data[21]. Wassim E 

C et.al has presented a method to segment the MRI brain images, a fundamental step to detect brain 

abnormality and uses Li’s method for image thresholding[22]. Roy K et.al worked on different 

segmentation methods such as k-means algorithm, silency map and color spacing algorithms and applied 

on breast tumor MRI images[16]. Song C et.al has proposed an super fast and highly accurate human 

segmentation method with very deep convolutional neural networks, which can segment one image in 1ms 

with more than 84% of accuracy[19]. Kumar R et.al presented a novel multi hypothesis based 

segmentation technique to extract humans in real time using depth, color and skeleton information, where 

color and depth provides complementary information from different hypothesis and skeleton information 

provide the lost data from color and depth[10]. Juelu et.al proposes a method for segmentation of an image 

based on Otsu’s method and ant colony algorithm, where Otsu’s method is based on maximum variance 

between classes to segment object from background and ant colony algorithms hectic random search 

algorithm applied to optimize the segmentation function for best threshold [7]. Khandhediya Y et.al has 

proposed a novel approach for human detection from thermal images using HOG feature extraction 

technique, the work lies in an adaptive background subtraction algorithm and able to reduce execution 

time with improved accuracy[8]. Wang X et.al has presented a methodology to detect human from video 

and discussed the role of temporal consistency in human detection to improve the accuracy using deep 

learning neural network [20]. Aishwarya M et.al has worked on  several methods to recognize the objects 

in the image, the main objective is to  analyze or process the object into clear information based on the 

measurements of objects and characteristics like color, texture, depth, motion[2]. Hassanat A, presented a 

color-based technique for object segmentation, where the object has been classified by using artificial 

neural networks (ANN) [5]. Zambanini S and Kampel M presented a simple and fast method for coin 

segmentation, based on local entropy and gray value range by analyzing the area depicting the coin and the 

area belonging to the background [25]. Prasantha H. S et.al has worked on different image segmentation 

approaches, in the medical field to divide the image into various regions to determine the tumors[14]. 

3. PROPOSED FRAMEWORK 

The section presents the overall framework of our yoga asana segmentation and detection. As 

discussed in previous sections the key idea behind our approach is to distinguish background and 
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foreground regions and explained with the help of below Fig.1. Our approach consists of different steps 

namely accepting input video, frame generation, pre-processing, segmentation and detection. 

 

Fig 1: Block Diagram of proposed system 

The above Fig.1 represents the block diagram of overall process for segmentation and detection of yoga 

asana which includes following steps: 

3.1 Input Video  

The yoga asana video is collected from the online database. Over the 40 videos included in the 

work, the input video taken from the available database and consists of series of images usually frames. 

The meaning of image and frame remains same we use these words interchangeably, the input video is of 

mp4 format. 

3.2 Frame Generation  

 Frame generating from a video file is crucial for most applicable in the field of computer vision. 

Basically the video sequence is broken down in to number of frames. Generation of a frame from a video 

generally involves reading the video (in our case number of frames). 

3.3 Pre-processing 

Pre-processing is a name for operations on a frames, here the pre processing is applied to the all the 

frames one by one. The principle of pre-processing is divided in to two steps: cropping a frame, resizing of 

the frame for further processing. We apply a pre-processing for the input video because of the video is 

unmanageable form, so in order to remove unwanted part, and resize the frame to enhance the image 

features. The cropping of an image/frame is one, which crops an image to a specified rectangle, we have 

taken the advantage of coordinates to crop the image specified range, so that the cropped image is best 

suitable for further processing.  
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Original Frame Cropped Frame Resized Frame 

                       Fig 2: Results of cropping and resize 

As we can observe from the above Fig. 2, where the original frame consists of unwanted part that is 

task bar at bottom and some camera option in vertical section, which is unnecessary for further 

computation, the cropped frame overcome by this unwanted part. Once a cropping is done for a current 

frame (original image) the resize function is applied, so that the output image with the specified size 

irrespective of original image and it is advantageous for further processing, the image resize is essential 

part of computation.                                            

3.4 SEGMENTATION METHODS 

3.4.1 K-Means clustering method 

Clustering is a method to divide a set of data into a specific number of groups and one of the 

popular method is k-means clustering. In k-means clustering, it partitions a collection of data into a k 

number group of data[12,18]. It classifies a given set of data into k number of disjoint cluster. K-means 

algorithm consists of two separate phases, in the first phase it calculates the k centroid and in the second 

phase it takes each point to the cluster which has nearest centroid from the respective data point. There are 

different methods to define the distance of the nearest centroid and one of the most used methods is 

Euclidean distance.K-means is an iterative algorithm in which it minimizes the sum of distances from each 

object to its cluster centroid, over all clusters. 

Let us consider an image with resolution of x × y and the image has to be cluster into k number of 

cluster. Let p(x, y) be an input pixels to be cluster and ck be the cluster centers. The algorithm for k-

means[1] clustering is following as:  

1. Initialize number of cluster k and centre. 

2. For each pixel of an image, calculate the Euclidean distance d, between the center and each  

    pixel of an image using the relation given below. 

d = ||p(x, y) − ck|| 

3. Assign all the pixels to the nearest centre based on distance d. 

4. After all pixels have been assigned, recalculate new position of the centre using the relation    

    given by.                              

ck =
1

k 
∑ ∑ p(x, y)

x∈cky∈ck

 

5. Repeat the process until it satisfies the tolerance or error value. 

6. Reshape the cluster pixels into image. 

Although k-means has the great advantage of being easy to implement, it has some drawbacks. The 

quality of the final clustering results is depends on the arbitrary selection of initial centroid. So if the initial 

centroid is randomly chosen, it will get different result for different initial centers. So the initial center will 
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be carefully chosen so that we get our desire segmentation and also computational complexity is another 

term which we need to consider while designing the K-means clustering. It relies on the number of data 

elements, number of clusters and number of iteration. 

3.4.2 Niblack’s method  

Niblack’s algorithm calculates a pixel-wise threshold by sliding a rectangular window over the 

gray level image [9]. The computation of threshold is based on the local mean m and the standard 

deviation s of all the pixels in the window and is given by the following equation  

TNiblack = m + k ∗ s 

TNiblack = m + k√
1

NP
∑(pi − m)2 

                                         = m + k√
∑ p2

i

NP
− m2  = m + k√B                             

  Where NP is the number of pixels in the gray image, m is the average value of the pixels pi and k 

is fixed to -0.2 by the authors. Niblack is that it always identifies the object regions correctly as foreground 

but on the other hand tends to produce a large amount of binarization noise regions .Fig.3 shows that the 

Niblack’s Algorithm produces the noisy binarization, which shows poor pixel-wise thresholding between 

background and foreground. 

3.4.3 Proposed Method for Segmenting of Yoga Asana  

As our proposed Otsu’s method[13] is a very popular threshold-based segmentation technique. 

Thresholding is one of the commonly used methods for image segmentation[17]. Image thresholding is a 

simple form of image segmentation, it is a way to create a binary image from a grayscale or full-color 

image. This is typically done in order to separate "object" or foreground pixels from background pixels to 

aid in image processing. Thresholding techniques classify pixels of the image based on the similarity of 

their intensity values. Mathematically the thresholding is defined as equation (1), where f(x, y) represents 

the input image, T represents the optimal threshold value and g(x, y) represents the segmented image. 

g(x, y) = {
1, for f(x, y) ≥ T;

0, otherwise           
                                 (1) 

Using equation (1), the image can be segmented into two classes C1 and C2. In fact, if the pixel 

intensity that has x and y as coordinates is less that T it will be replaced by a black pixel. On the other 

hand, if it is greater than T it will be replaced by a white pixel. In our proposed Otsu’s thresholding 

method the optimal threshold value is selected based on the maximization of the between class variance 

objective function. To find the optimal threshold, a sequential search is done until finding the value of T 

that makes the variance between two classes. 

To illustrate how Otsu’s thresholding method works, let’s consider a two dimensions image 

represented by the function f (x, y), where x and y represents the coordinates of a pixel in the image. The 

values of f(x, y) in gray-level have a range between [0 … 255]. Assuming an image is represented in L 

gray levels [0,1, … , L − 1]. The number of pixels at level i is denoted by ni, and the total number of pixels 

is denoted by N = n1 + n2 + ⋯ + nL. The probability of gray level i is denoted by 

pi =
ni

N,⁄  pi ≥ 0, ∑ pi

L−1

i=0

= 1 
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In the bi-level thresholding method, the pixels of image are divided into two classes C1 with gray 

levels [0,1, … , t] and C2 with gray levels [t + 1, … , L − 1] by the threshold t. The gray level probability 

distributions for the two classes are 

w1 = Pr(C1) = ∑ pi 
t
i=0                                                                                   

w2 = Pr(C2) = ∑ pi 
L−1
i=t+1                                                                               

The means of class C1 and C2 are  

u1 = ∑
ipi 

w1

t
i=0                                                                                              

     u2 = ∑
ipi 

w2

L−1
i=t+1               

 The total mean of gray level is denoted by 

 ur = w1u1 + w2u2                                                                                 

  The class variances are  

σ1
2 = ∑ (i − u1)2  

pi 

w1

t
i=0                                                                            

σ2
2 = ∑ (i − u2)2 pi 

w2

L−1
i=t+1                                                                         

The within-class variance is  

σw
2 = ∑ wkσK

2  M
K=1                                                                                    

The between-class variance is 

σB
2 = w1(u1 − ur)2 + w2(u2 − ur)2                                                 

The total variance of gray levels is 

σT
2 = σw

2 + σB
2                                                                                       

Otsu thresholding  method chooses the optimal threshold t by maximizing the between-class 

variance, which is equivalent to minimizing the within-class variance. 

4. EXPERIMENTAL RESULTS 

The results shows the proposed approach is compared with K-means and Niblack’s method 

segmentation approaches. Even though the various works has been carried out for segmentation and 

detection. As we can observe from the below Fig.3, the proposed segmentation approach provides good 

results when compared to K-means and Niblack’s method segmentation approaches. 

We recorded 4 videos with different number of people with different classes of yoga asana. The 

main advantage of this proposed work is to provide an efficient algorithm which is easy to segment and 

detect the yoga asana from the video. The input videos with the resolution 1280 ×  720, can be considered 

as high definition, where each video has more than 300 frames and of duration more than 50 seconds and 

memory size is 15-20 MB. The video is taken in laboratory, Fig.3 shows the results of segmentation and 

Fig.4 shows results of detection. 
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 Input(A) Input(B) Input(C) Input(D) 

Input 

video 

    

K-Means 

     

Niblack’s 

method 

    

Otsu’s  

thresholding 

method 

(Proposed 

method) 

    
 

Fig 3: Results of Segmentation 

5. YOGA ASANA DETECTION 

The identification of human beings in a given video is done by clustering similar pixels. We are 

marking the human part from the video streams by computing the difference between substracted image 

and original image. This can be achieved by using the edge features the human possesses. More 

specifically we use contour plot of matrix tool. 

Here the Contour (Z) draws a contour plot of matrix Z, where Z is interpreted as heights with 

respect to the x-y plane. The number of contour levels and the values of the contour levels are chosen 

automatically based on the minimum and maximum values of Z, draws a contour plot with certain line 

width in x-y plane, as illustrated in below Fig.4. 
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 Input(A) Input(B) Input(C) Input(D) 

Input 

video 

    

Substracted 

image 

    

Detected 

Asana 

    

Fig 4: Results of detection 

ALGORITHM 

Algorithm: Segmentation and Detection of Yoga asana 

Input: Video file. 

Output: Segmented and detected yoga asana. 

1. for each frame incremented by 1 until the total number of frames is reached 

• Read the video file and select frame we call current frame 

• Apply pre-processing for current frame to get current image 

• Subtract background image from current image to get substracted image 

• From computing substracted image and current image we get binary image, later substracted image 

multiplied with original image to get segmented yoga asana 

• Then by computing current image with substracted image we detect yoga asana. 

2. Repeat the iteration until end of video frames. 

3. End for 

4. End segmentation and detection of yoga asana 

6. PERFORMANCE ANALYSIS 

In order to measure the performance of these algorithms, we use evaluation metrics such as True 

Positive and False Positive. The true positives are those pixels that were black in the input image and are 

still black in the binarized image. The false positives were white in the input image and black in the 

binarized image 
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Input K-Means Niblack’s method 
Otsu’s  thresholding method 

 (Proposed) 

 TP  FP TP  FP TP  FP 

Input(A) 0.23 0.77 0.62 1.38 100 0 

Input(B) 0.45 0.38 0.51 1.49 100 0 

Input(C) 0.22 0.57 0.89 1.21 100 0 

Input(D) 0.31 0.42 0.83 1.17 100 0 
Table I: The value of evaluation metrics for different segmentation technique concerning the input video 

Table 1 shows the value of the evaluation metrics obtained for the proposed Otsu’s thresholding 

method and the other existing K-Means and Niblack’s method. From the table I, we can observe that the 

performance of the proposed Otsu’s thresholding method is better than the other methods. 

7. CONCLUSION 

Yoga asana segmentation and detection is an essential step towards achieving accurate 

identification of yoga asana. This means that having a better and more efficient segmentation technique 

would certainly enhance the recognition results. This paper presents an Otsu’s thresholding segmentation 

technique and also compared with different techniques. By observing the performance from Table 1, we 

concluded that our proposed method performs better than any other methods.   

Future work will focus on enhancing the proposed approach to support the segmentation of poor 

quality input video and play a major fundamental step in recognition of yoga asana efficiently with large 

set of dataset. 
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