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Abstract- Estimating the number of people in a crowded environment is a central task in civilian surveillance. Most 
vision-based counting techniques depend on detecting individuals in order to count, an unrealistic proposition in crowded 
settings. In a crowd, only parts of people’s bodies appear so the estimation of crowd size is a difficult.  The overlap among 
crowd members gets worse as crowd density increases. Moreover, there are significant varieties in color and texture of the 
crowd, and the backgrounds against which the people lie are unconstrained and complex. In this paper an algorithm for people 
counting in a group is presented. Skin colored regions are first detected of the human skin color. These regions are future use in 
morphological operations to detect the face structure. A face structure is identified by using region properties. 
 
Keywords- Skin regions, Region Props, Color Space, Preprocessing, Morphological Operation. 
 
 
I. INTRODUCTION 
 
People counting system is very useful in many 
commercial and public places such as railway stations, 
shopping malls, etc. People counting are difficult 
problem because in crowd body parts are partially 
visible due to overlap. The problem associated with 
face detection is occlusion, lighting conditions, etc. So 
it may detect some false area in image which does not 
contain any face. Various techniques are available like 
knowledge based, template matching, neural network, 
support vector machine, pattern reorganization for 
face detection. Each algorithm has its own advantages 
and disadvantages in terms of speed, complexity, 
accuracy. For detecting human faces in image the 
basic parameter is skin color. Human face perception 
is currently an active research area in the computer 
vision community. For detecting face there are various 
algorithms including skin color based algorithms. 
Color is an important feature of human faces. Using 
skin-color as a feature for tracking a face has several 
advantages. Color processing is much faster than 
processing other facial features. Under certain lighting 
conditions, color is orientation invariant. Tracking 
human faces using color as a feature has several 
problems like the color representation of a face 
obtained by a camera is influenced by many factors  
ambient light, object Movement  different cameras 
produce significantly different color values.  In this 
paper we use color based segmentation technique to 
detect or localize face for identification of people in an 
image. There is various color space available which 
are used to detect the face but simplest is RGB. Hence 
we are using RGB color space for skin segmentation. 
 
II. RELATED WORK  
  
So far, different methods have been proposed for skin 

segmentation using presented an algorithm for 
segmenting skin regions in color images using color 
and edge information. The various methods for people 
counting are available. Neural network is used to 
detect each individual person for subsequent video 
processing, a method based on the EM algorithm 
Bayesian framework. Cluster segmentation is used to 
extract the object from the background and then the 
method has been developed to count the extracted 
object is Curve Analysis. By wavelet templates and 
vision-based techniques. The HWT issued to extract 
the features of the contour of a head. Using the wavelet 
template, only significant information that 
characterizes the contour of a head is evaluated.  
  
III. COLOR BASED SEGMENTATION  
  
Though detection of face can be done using various 
techniques, but among them skin color based 
technique is considered as the simplest one. Color is an 
important parameter of human face. Skin color based 
segmentation technique has several advantages over 
other. Color processing is much faster and robust in 
nature.  
 
Also under certain lighting conditions, color is 
orientation invariant. Apart from these advantages 
there are some disadvantages like sensitivity to 
illumination intensity, different cameras produce 
significantly different color values even for the same 
person under the same lighting conditions and skin 
color differs from person to person.  
 
Various algorithms have been proposed for skin 
segmentation. Skin segmentation is important step 
because it separates the skin color area from 
background. The skin color pixel classification is the 
process to distinguish between skin color and non-skin 
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color pixel. Good skin color pixel should identify all 
different skin types whitish, blackish, brownish, etc.  
 A.  RGB Color Space  
The mostly used color space in digital images is RGB 
color space. It is combination of three primary colors: 
red(R), green (G) and blue (B). Simplicity is main 
advantage of the RGB space.  
 
The R, G, and B components are highly correlated so it 
does not separate luminance and chrominance. The 
luminance of a given RGB pixel is a linear 
combination of the R, G, and B values. Therefore, 

changing the luminance of a given skin patch affects 
all the R, G, and B components. RGB is extensively 
used in skin detection literature because of its 
simplicity.  
 
The RGB color model is an additive color model in 
which to reproduce a broad array of colors red, green, 
and blue light are added together in various ways. In 
electronic systems, such as televisions and computers 
RGB color model is used for display of images. In 
conventional photography RGB color model is used.    

 
IV. PROPOSED METHODOLOGY 
 

 
Figure 1. Flow diagram of proposed methodology 

 
A.  Input Image   
For this algorithm we required color image as we are using RGB color space.  

 
Figure 2. Original image in RGB color space 

B.  Pre-processing 
 

 
Figure 3. Pre-processing steps 
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a. Skin segmentation  
Extract all the three components R,G and B . If these 
R, G, B values of a pixel satisfied the following 
equation, then we consider it as a skin otherwise 
non-skin.  
 
Hence it will produce binary image as its output.  
 
Skin color bounding rules In RGB space, we use skin 
color rules as follows  
  

s = red + green + blue; 
(red >= green && (green >= (blue+4)) && s>=16 && 

s<=750) 
 

 
Figure 4. Extracted skin color region from the image 

   
b. Fill the holes inside the image  
Face region may contain some black spots, which may 
create problem in further processing. To remove these 
black spots we use ‘imfill’ MATLAB command. 
 

 
Figure 5. Image after removing black spot 

c. Morphological operation   
In the whole face detection process this step is the 
most important. In this algorithm a skin color based 
face detection technique, and by executing all the 
previous modules we get all the skin color regions as 
our candidate face region.  
 
We do some morphological operation, like here we 
consider the number of connected pixel in a candidate 
face region as our parameter to check whether a 
candidate face region if a face or not.  
 
Here we use ‘bwareaopen’, which re moves from a 
binary image all connected components (objects) that 
have fewer pixels, producing another binary image as 
shown in figure.  
 

 
Figure 6. Image after morphological operation 

 
d. Count the number of connected component  
We are measuring the connected component. We are 
considering 8 connected pixels.  
  
C.  Regional properties  
Eccentricity, MajorAxisLength, EqviDiamter 
properties are used to recognize the face. If vales of 
these three properties are satisfied then we are 
considered as a face.  
   
D.  Count  
Display the number of people found in an image.  
  
V. EXPERIMENTAL RESULT  
  
We have implemented our proposed methodology in 
MATLAB taking 50 test images that are given as 
input.  
Our test takes RGB images containing human faces 
and produced satisfactory result. 
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CONCLUSION  
  
A skin segmentation based face detection system for 
RGB color images has been proposed in this paper. 

The main contribution of this work is the proposed 
skin detection approach and face identification 
technique. The skin region resulted from skin 
segmentation process are analyzed to determine which 
of them could represent human faces. And further 
morphological operation and region properties are 
used to detect face. Our future work will focus on 
developing robust face detection system with 
advanced skin test.  
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