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Abstract
The problem of face detection is Vast. Many techniques have 
been used for detection of faces from the given set of images. 
In this paper, we present use human skin color to detect faces 
as main components. Detection results shows the components 
having skin color. Adaboost is used to classify the skin and non-
skin areas. We proposed skin boosting as variant of Adaboost 
for detecting faces. The skin boosting algorithm gives us a 
clear boundary or specifically a hyper plane that separate skin 
and non-skin areas for detecting face and non-face features 
of any individuals. 
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I. Introduction
Section I introduced about skin detection and its relation with 
face detection. Section II describes Methodology used. Section 
III introduce about classification and skin boosting. Section Iv 
shows results and Conclusion. Section V is references.

II. Skin Detection & Face Detection
color [3-4] and textures are important parameters that people 
use consciously or unconsciously to infer variety of culture-
related aspects about each other or simply speaking skin 
color is used to segregate human and human like existence. 
In images and videos [8, 11, 18], skin [5] color is an indication 
of the existence of humans in such media. Therefore, in the last 
20 years extensive research have focused on skin detection in 
images[6] and its uses in detecting face [2] and non-face like 
features. Skin [1] detection means detecting image pixels and 
regions that contain skin-tone color. Most the research in this 
area have focused on detecting skin pixels and regions based 
on their property of color such as white ,black etc. Very few 
approaches attempt to also use texture components to classify 
skin pixels. Detecting skin pixels are rather computationally 
easy task and can be done very efficiently, a feature that 
encourages the use of face detection [7] in many video/image 
analysis applications. The application of  skin detection was 
used to detect anchors in TV news videos for the sake of video 
automatic annotation, archival, face detection and recognition 
and also for retrieval of information . In such an application, it is 
typical that the face and the hands of the anchor person are the 
largest skin-tone colored region in a given frame since, typically, 
news programs are shot in indoor controlled environments 
with man-made background materials that hardly contain 
skin-colored objects. In this paper we emphasizes on face and 
hence detecting human face as major retrieval component 
of given test image. In many similar applications, where the 
background is controlled or unlikely to contain skin-colored 
regions, detecting skin-colored pixels can be a very efficient cue 
to find human faces and hands in images. An example in the 
context of biometric is detecting faces for face recognition in an 
controlled environment. Detecting skin-colored pixels, although 
seems a simple and easy task, has proven quite challenging 

and computationally tough for many reasons. The appearance 
of skin in an image depends on the illumination conditions 
from where the image was taken. Humans are very good at 
identifying object colors in a wide range of illuminations and 
contrast, this is called color constancy. Color constancy is a 
mystery of perception. Therefore, an important challenge in skin 
detection is to represent the color in a way that is invariant or at 
least insensitive to changes in illumination. Another challenge 
comes from the fact that many objects in the real world might 
have skin-tone colors. For example, wood, leather, skin-colored 
clothing, hair, sand, etc. This causes any skin detector to 
have many false or miss detections in the background if the 
environment is not controlled.

III. Methodology

A. Preprocessing 
In this section we discuss the various techniques we had used 
before finding the facial features [9, 12, 13] in the image. It is 
also known as normalization process. The intensity of light in 
the image is not unique so our first step is to make the image 
equally enrich so that problem of illumination can be reduced 
up to desired value. Initially we take the input image as color 
image (as from fig. 1, fig. 3 and fig. 5). Then we converted to 
gray scale. Segmentation is used in this step. 

B. Segmentation
Segmentation is one of the very first steps in automatic face 
recognition/detection systems. The goal of segmentation is 
making the image more specific and information [15] oriented. 
In other words object detection is considered as segmentation. 
Significant revolution have been made in recent years in 
achieving automatic face detection under various conditions 
like varying illumination [10], size and features. There is a 
difference in the object to be segmented and the background 
image in case of contrast. By calculating changes in contrast 
within the image one can calculate the gradient of an image. 
After calculating gradient image, edge operators are used 
to calculate the threshold value, which in turn give a binary 
gradient image. The processed binary gradient mask images 
still shows lines of high contrast in the image by using linear 
structuring elements i.e dilating of the binary gradient image, 
these linear gaps can be removed. Dilation (as from equation 
1) is the process in which the binary image is expanded from 
its original shape. The way the binary image is expanded 
is determined by the structuring elements. This structuring 
element is smaller in size compared to the image itself and 
normally the size used for structuring element is 3*3.
The dilation process is similar to convolution process that 
is structuring elements is reflected and shifted from left to 
right and from top to bottom at each shift.  If there exist an 
overlapping then the pixel under the centre position of the 
structuring element will be turned to 1 or black. The dilation 
operation is defined for X as reference image and B as 
structuring element

   (1)
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Where, B^ is the image B rotated about the origin. 
This is very similar to the human perceive the face of other 
human being. Then region filling to get binary image with filed 
hole. The segmented image is then superimposed with the 
initial color image.
The extracted features like eyebrows, eye, nose and mouth 
are now in enhanced form. Feature Extraction algorithm 
includes: 
1. Selection of the more accurate features 
2. Determination of  Euclidean distance 
The segmented image is processed with the proposed algorithm 
of finding more accurate features. The algorithm results in 
removal of small objects and results in morphologically/
mathematical open binary image. Once the features are 
identified, the algorithm determines the Euclidean distance  
between different eyes and mouth is calculated. In 2-D, the 
Euclidean distance between (x1, y1) and (x2, y2) is 
(x1-x2)2+(y1-y2)2    (2)
This is the basic method for calculating the Euclidean 
distance(as from equation 2). 
We consider the Euclidean distance between different 
facial features components. The distance between the eyes 
is calculated as the first principle component and then the 
distance between all facial points is calculated after that. 
We further used skin boosting based on Euclidean distance. 
It gives the exact boundary between Skin [17] area and non-
skin area for detecting face and non-face components of the 
given test image.

IV. Classification
In the classification we used Adaboost  (as from Table 1) at 
the initial stage, to separate Skin and non skin set. Then weak 
classifier are found and by using cascading strong classifier 
is achieved through weak classifiers and decision is made for 
for skin region [16] and non-skin region. The main advantage 
of cascading is that it reduces complexity and increases the 
speed of the detector.
   
Table 1: Algorithm for Skin Boosting
Algorithm: Adaboost_for_Skin 
Step 1: Given example images{(x1 , y1),……… xN , 
yN},
Where, yi=0, 1 for skin and non-skin examples 
respectively.
Step 2: For t=1………,T,  do the following steps: 
Step 3: Normalized the weight
Wt,i←Wt,ij=1nWt,j
Step 4:Select weak classifier by with minimized 
weighted error
      εt=minf,p,θWi|hxi,f,p,θ-yi
Step 5: Define htx=hx,ft,pt,θt        
   Where ft,pt,θt are minimum values of εt 
Step 6: Update weight Wt+1,i=Wt,iβt1-ei 
               (As βt=εt1-εt and αt=log1βt)
where ei=0 for Skin Area1 for Non-Skin Area
Step 7: The final classifier is represented as:
               fans x=t=1Tαthtx

V. Results
In this paper with the above algorithm we take arbitrary image 
from real life and tested our algorithm on these images. From 
the results shown below, we can find algorithm works good for 
varying illumination size and contrast [14]. However with the 
implementation of back propagation NN(as future prospective 
of the present work) we can implement the algorithm for live 
face detection as well as we can filter out region like hand and 
all those areas other than face with proper training.

Fig. 1: Input Image
     (test 1)

         
          (a) 

            (b)
Fig. 2: Output Image (After Skin Detection)

Fig. 3: Input Image(for skin detection)
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  (test 2)

            (a)

           (b)
Fig. 4: output Image (After skin detection)

Fig. 5: Input Image under variable illumination (for
skin detection)

  (test 3)

                           (a)

         (b)
Fig. 6: Output Image (After skin detection)

Fig. 7: Input Image with different skin texture (for skin 
detection)
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                (test 4)

         (a)

                     (b)
Fig. 8: Output Image (After skin detection)

VI. Conclusions
The computational complexity of skin boosting is comparatively 
lesser than some standard methods like eigen face using PCA. 
The skin boosting algorithm shows the good performance in 
terms of speed. Moreover the skin boosting is better than 
other methods when it comes to detect real world images. But, 
accuracy is the main area of concern in skin boosting which 
is compromised due to skin pigmentation being same at the 
rest of the parts of body other than face. The figs. shows the 
performance of skin boosting based algorithm. The detection 
rate is 100% with fewer false and positive rate.
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