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Abstract - Detection and extraction of human bodies in an image are a very difficult task that can facilitate many 
applications like background understanding and condition identification. In order to justify the challenge with the highly 
dimensional activity like pose, scene complexity, and different types of human presence, the majority of existing works 
needs computationally facility training The situation, dimensions, and color of the face are used for the localization of the 
human body, structure of the models for the upper and lower body according to the study of human body measurements 
especially on a comparative basis, and estimation of the skin color. To detection of kin color different levels of segmentation 
are combined. In this paper principal component analysis (PCA) algorithm is used for face, upper body and lower body 
detection. This paper presents an application of gray level co-occurrence matrix (GLCM) to extract features from an image. 
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I. INTRODUCTION 
 
The extraction of the human body in images is 
exacting due to some important factors, including 
shading, image noise, occlusions, background clutter, 
the high degree of human body distort, and the not 
restricted positions due to in and out of the image 
plane rotations. Knowledge about the human body 
region can benefit various tasks, such as estimation of 
the human layout, recognition of actions from static 
images, and sign language recognition. Human body 
segmentation and outline extraction have been a 
common practice when image are available in 
controlled environments, in that background 
information is available, motion can help the 
extraction through background subtraction.  
 
In the images, however, there are no like cues, and 
the trouble of image extraction is much more 
challenging, especially when we are considering 
many different and complex cases Moreover, 
methodologies that are able to work at a frame level 
can also work for consequences of frames, and to 
make easier existing methods for action recognition 
based on image features and body. In this paper, we 
propose a bottom-up approach for human body 
segmentation in static images. We break down the 
problem into three main sequential problems: Face 
detection, upper body segmentation, and lower body 
Segmentation, since there is a direct couplet wise 
relation existing between each other. Face detection 
gives and determine a strong indication about the 
presence of humans in an image, greatly reduces the 
search space for the upper body, and provides 
information about skin color. Moreover upper body 
extraction provides additional information about 
position of the hands, detection of which is very 
important in many applications. 
 

 
II. LITERATURE REVIEW 
 
Gundegoni Rajeshwari, Prof.Vara Prasad Rao et al 
[1] a novel approach for extraction of standing human 
bodies has proposed in this paper where the highly 
dimensional pose space, scene density, and various 
human appearances are handled in better way 
compared to conventional state of art methods. 
 
Athanasius Tsitsoulis, Member, IEEE, Nikolaos G. 
Bourbakis, Fellow, IEEE et al [2] describe the 
position, dimensions, and color of the face are used 
for the localization of the human body, construction 
of the models for the upper and lower body according 
to anthropometric constraints, and estimation of the 
skin color. Different levels of segmentation 
granularity are combined to extract the pose with 
highest potential. 
 
Asha Bhangre, Prof. Anil Chhangani et al [3] 
proposed methodology for upper and lower body 
estimation. Decompose the problem into two 
sequential problems: first face detection and second 
skin detection. 
 
R Swathi, K Ramesh et al [4] proposed a novel 
strategy to extract human bodies from images where 
the scene density, the highly dimensional pose space, 
and various human appearances are handled in better 
way compared to conventional state of art methods. 
 
Zubaida khan, Prof. Vaishali Bodade et al [5] focuses 
on extracting human bodies from an image into 
various parts. The extracted parts are classified into 
human body organs such as legs, arm, torso, and 
head. It also provides the facility for the location of 
an event that attracts attention. 
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Yi Hu et al [6] presents an approach to automatically 
extract human body region from color photos, which 
introduces trimap shape updating into iterated Grab 
Cut image segmentation technique. 
 
Delaitre, Laptev, Sivic et al [7] Recognition of human 
actions is usually addressed in the scope of video 
interpretation. Meanwhile, common human actions 
such as “reading a book”, “playing a guitar” or 
“writing notes” also provide a natural description for 
many still images. 
 
Prerna Sharma, Naman Sharma et al [8] an approach 
is designed for Upper Body Pose Recognition Hand 
Gesture Classification. This approach focuses on 
vision based technique. 
 
Dr. Y. Raghavender Rao, N. Devadas Naik et al [9] 
proposed bottom-up approach for human body 
segmentation in static images. Decompose the 
problem into three sequential problems: Face 
detection, upper body extraction, and lower body 
extraction. 
 
Ashwini Magar, Prof.J.V.Shinde et al [10] focuses on 
segmenting human from photo images. It has found 
several applications like album making, photo 
classification and image retrieval. 
 
III. PROPOSED ALGORITHM 
 
The classify approaches for human body 
segmentation into the following categories. The first 
includes interactive methods that expect user input in 
order to discriminate the foreground and background. 
Interactive segmentation methods are useful for 
generic applications, and have the potential to 
produce very accurate results in complex cases. 
However, since they rely on low-level cues and do 
not employ object-specific knowledge, they often 
require user input to guide their process, and are 
inappropriate for many real-world problems, where 
automation is necessary. In general, this category 
differs from the other two, which are automatic and 
often task specific. Block diagram of proposed 
system is shown below in fig.1 
 
ALGORITHM: 
Step 1 - Take the image from database 
Step2- Create an object detector using Principal 
Component Analysis. 
Step 3 – Detects feature of face. 
Step 4 –Annotates the detected features. 
Step 5 –Extract the feature of upper body using 
anisodiff function of matlab 
Step 6 –Extract the lower body from the single image 
using PNN algorithm. 
Step 7– Perform the full body segmentation operation 
using GLCM technique. 

Techniques used in algorithm are explained in detail 
as follows. 
 

 
Figure 1: Block Diagram of Proposed System 

 
A. Principal Component Analysis: 
PCA is a technique that effectively and efficiently 
represents pictures of faces into its eigenface 
components. It reduces data dimensionality by 
performing a covariance analysis between factors. 
When applied on conditions, PCA will explore 
correlations between samples or conditions .If we 
consider an image as a point in a very high 
dimensional space, these principal components are 
essentially the eigenvectors of the covariance matrix 
of this set of face images, which Turk and Pentland 
termed the Eigenface. Each individual face can then 
be represented exactly by a linear combination of 
eigenface, or approximately, by a subset of "best" 
eigenface - those that account for the most variance 
within the face database characterized by its 
eigenvalues. 
 
Methods of Finding Principal Components 
To find principal components using eigenface 
algorithm we need to use the following methods: 
• First of all we need to find the linear combinations 
of the original variables with large variance. 
• The covariance matrix C or the correlation matrix R 
is then calculated. 
• The Eigen values and eigenvectors of C or R is 
found. 
• The Eigen values are computed in descending order 
(from largest to smallest), e1, e2, e3… ep. 
• Finally the corresponding eigenvectors a1, a2, a3, . . 
. ,ap are found , where  ai = 1 and  aj =0,thus, 
y/ = a/ x = aux/ + a/2x2 + ... + a/pxp is the first 
principal component 
Y2 = a/ x = a2/x/ + anX2 + ... + a2pxp is the second 
principal component. 
Yp = ap' x = ap/x/ + ap2x2 + ... + appxp is the p'th 
principal component. 
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B. Face Detection: 
Face detection is very efficient task for humans, but it 
is not Same for computers. It has been concern with 
the most complex and difficult problem in the field of 
computer vision because of some large intra-class 
variations caused by the changes in facial aspect, 
illumination. Face detection is the process of 
extracting or determining one or more human faces in 
images.  Face detection involves very important part 
in many applications like biometric, security and 
surveillance systems, as well as image and video 
indexing systems. For face detection many different 
types of algorithm is used but in this proposed 
method we used Principal Component Analysis 
algorithm for face detection using matlab program. 
The face detection method is based on facial feature 
detection and localization using low-level image 
processing techniques, image segmentation, and 
graph-based verification of the facial structure. First, 
the pixels that correspond to skin are detected using 
the method. Then, the elliptical regions of the 
detected faces in the image found by the Viola–Jones 
algorithm are evaluated according to the probabilities 
of the inscribed pixels. .Face detection is nothing but 
computer technology which being used in different 
various applications like identifying human faces in 
digital image The main purpose of face-detection 
algorithms involves detection of frontal human faces. 
It is corresponding to image detection in which the 
image of a person is matched bit by bit. 
 
C. Multilevel Image Segmentation: 
There are exiguous characteristics of noise, such as 
contraction, the digital sensors that captured the 
image or even the unpredictability of the image itself 
and their impact is more outmost at pixel level. A 
typical practice to ease the noise at the pixel level is 
the use of filters and algorithms that reduce whole 
data from pixels. In that Addition, collections of 
pixels express higher semantics. The few collection 
of pixels and enormous groups move to catch shape 
and more theoretical structures better. Image 
segmentation is nothing but the process of 
subdividing or splitting an image into multiple 
segments it can set of pixels, it is also known as 
super-pixels. The objective of segmentation process 
is to make easier or to understand and change the 
representation of an image into something that is 
more significant and simple to identify. Image 
segmentation is typically used to locate objects and 
borderline that can be lines curve etc. in images. 
More exactly, image segmentation is the process of 
allocate a label to each and every pixel in an image 
such that pixels with the same label participate certain 
particularity. 
 
D. Skin Detection Algorithm: 
The skin detection trade with the recognition of skin-
colored pixels and area in a given image. Skin color 
is invariant to orientation and size so it is used in 

human skin detection. The main parameters for 
recognizing a skin pixel are RGB (Red, Green, and 
Blue) and YCbCr (Luminance, Chrominance) color 
models. The main purpose of this algorithm is to 
improve the recognition of skin pixels in given 
images. The skin detection depends upon the 
parameters like Brightness, Contrast, Transparency, 
Illumination, and Saturation. 
 
i. RGB color model: 
RGB color space is normally the default color space 
for storing and representing digital images. RGB 
color model consists of main three components, red, 
green and blue, the primary colors. Any color 
creating process is depends on how much color is 
taken from each base color. This process can be 
reversed; a specific color can be broken down into its 
red, blue and green components as shown in equation 
1, 2 and 3. To find out similar colored pixel from the 
image these values can be used. 

r =
R

R + G + B                              (1) 
 

g =
G

R + G + B                              (2) 
 

b =
B

R + G + B                               (3) 
 
E. Upper Body Detection: 
The most important step in upper body detection is 
face detection. Upper body detection can be done by 
using viola Jones algorithm which is used for face 
detection. Viola Jones is object detector. The 
extracted feature is very important and expressive. 
The skin color of the face can be used for verifying 
and identifying the remaining visible skin part of 
human body. Location of the face can give the 
important aspect for upper body detection. Last but 
most important things for upper body detection are 
size of the face region leads to the estimation of the 
size of other human body part. 
 
F. Lower Body Detection: 
The computation for estimating lower body part of 
human body, all together to complete whole body 
segmentation is same as the upper body extraction 
method. The excellence is often distributive points 
that start the leg looking procedure. In upper body 
segmentation, there was face position that help us to 
lower body’s position. The real fact that the already 
estimates upper body region gives strong ideas to the 
leg limitation, distinctive something of garments like 
long coats, dresses or color likeness between the 
costumer of upper and lower body. 
 
G. Gray Level Co-occurrence Matrix: 
A common technique in texture analysis involves the 
computation of GLCM (Gray Level Co- occurrence 
Matrix) as a second order texture measure GLCM 
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describes the frequency of one gray level appearing in 
a specified spatial relationship with another gray 
level. Having computed GLCM several statistical 
parameters can be extracted from it. It is described 
fourteen textural features that can be computed from 
GLCM. Reference pointed out that out of fourteen 
only six of the textural features are considered to be 
the most relevant. These are Entropy, Energy, 
Variance, Contrast, Inverse Difference Moment 
(Homogeneity). Properties of GLCM are based on 
entries in GLCM matrix represented as below. 
 

                          (4) 

g(i,j) – (i,j)th entry in GLCM 
Ng – Number of distinct gray level in the image 
 
IV. EXPERIMENTAL RESULT 
 
To estimate this algorithm, we used samples from the 
available database which includes 50 human images. 
For extraction of human body part from single images 
shows in following figures. Following figures show 
the result of women the proposed method is carried 
out in MATLAB R2010a software. Stepwise result of 
algorithm is as show in below figure. Fig.2.shows the 
input image from database.fig.3 shows filtered image 
of input image.fig.4 shows upper body detected 
image which is used for skin segmentation.fig.5 
shows lower body detected image. Fig.6 shows skin 
segmentation image Fig.7 and fig.8 shows face 
detection images and recovered image resp. 

 

  
Figure 2: Input Image           Figure 3: Filtered Image 

 

 
 

Figure 4: Upper Body Image     Figure 5: Lower Body Image 

        
 
 

Figure 6: Skin Image            Figure 7: Face Image 
 

 
 

Figure 8: Recovered Image 
 
CONCLUSION 
 
The process of extraction of human body part from 
single image is presented in this project. Feature of 
image extraction using the PCA algorithm is used for 
upper body detection process. The main component 
of the system is face detection in which we estimate 
the rough location of human body. For skin 
segmentation we used different types of color space 
models that are RGB color space model for feature 
extraction, we tested our algorithm on images in 
database. Discrete wavelet transform and extraction 
results are obtained for images. Extraction results are 
obtained by using the GLCM feature extraction 
technique. 
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