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Abstract : 

Human face detection system is gradually used for the tracking a human face. Face detection system is mainly 
used in face reorganization system for detecting human face. Here in this review paper we have describe how  
face detection system works and where it is useful in real world environment.  We have describes different 
technique like template matching, skin color and edge information based on face detection from skin region, 
symmetry based face detection and etc. 

Keywords: Face, Skin Color, Edge information, Segmentation. 

1. Introduction 

A biometric is a unique, measurable characteristic of a human being that can be  used to automatically recognize 
an individual or verify an individual’s identity. Application for biometric likes [3], 

 a.   Finger-scan 

 b.   Facial Recognition 

 c.   Iris-scan 

 d.   Retina-scan 

 e.   Hand-scan 

 Face detection is a computer technology that determines the locations and sizes of human faces in 
digital images [2]. It detects face and ignores anything else, such as buildings, trees and bodies. Face detection 
can be regarded as a more general case of face localization. In face localization, the task is to find the locations 
and sizes of a known number of faces (usually one). 
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 Edge detection algorithm for face detection based on edge information and hue has been proposed. 
Though the results were not accurate for all type of images, the overall performance was quite satisfactory. The 
algorithm is fast and can be used in other applications. The images used for the experiment were both having a 
single person as well as group of people taken under uncontrolled conditions [15]. 

 Morphological processing algorithm color space separation was by far the most effective means of 
eliminating non-face regions from consideration. For the subsequent face segmentation step, we found that the 
very simple method of looking for face like shapes within the skin probability image to  

be effective and computationally efficient [16]. We did not have much success with morphological processing 
nor detection based on actual face features such as they eyes and mouth. 

 In this research paper, the authors propose color segmentation based automatic face detection 
algorithm. Though there are some cases of false positives, the overall performance of the proposed algorithm is 
quite satisfactory. The training images on which the algorithm is tested are natural images taken under 
uncontrolled conditions. The efficiency of the face detection was found to be 73.68% [17]. 

3.  Methods and Algorithms 

3.1.  Methods 

3.1.1.  Template Matching Method 

Face detection is a process of identify where a face is located in image. Here are four steps for face detection. In 
first step we locate the face region it means it is represent those parts of image where a face may present. In 
second step we normalization on detected region it means alignment of facial features are in proper location. In 
third step we extract various facial features like eyes, nose, mouth, etc. In forth step we verify that parts are face 
or not. For verification we use some rules, database image or template [6]. 

 In this technique some standard pattern stored in database, this pattern is described the whole face and 
facial features [6]. It is comparing input image and stored pattern for check where it is face or not. This method 
is use for both localization and detection. 

 
Figure4: Steps of face detection based on template matching method [6]. 

3.1.2. Based on Skin Color and Edge Information 

Face detection system consists of three steps in skin color and edge information technique [7]. 

Step 1:The first step is to classify each pixel in the given image as a skin pixel or a non-skin pixel. 

 

    (a)    (b)    

Figure 5: Classification of pixels as skin or non-skin (a) Original Image (b) Skin detected Image [7]. 
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Step 2: The second step is to identify different skin regions in the skin detected image by using connectivity 
analysis. 

 

(a)    (b) 

Figure 4: (a) Test Image (b) Result of skin color algorithm [7] 

Step 3: The last step is to decide whether each of the skin regions identified is a face or not [7]. 

 These are solved by using two parameters. They are the height to width ratio of the skin region and the 
percentage of skin in the rectangle defined by the height and width. 

 

(a)    (b) 

Figure 5: Edge detection (a) Test image (b)Edge Image [7] 

 

(a)    (b) 

Figure 6: Face detection (a) Using skin color only 

Using both color and edge information [7]. 

 we are show that this technique having a problem when the detect same as a skin color on a 
background or other area and it is consider as the human face .Fig. 6  shows a couple with a plain background. 
The algorithm detects both the faces but gives one false alarm, which is actually a part of the lady’s hand. 
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Figure 7: Results of the proposed algorithm [7]. 

 

(a)   (b) 

Figure 8: Result of the proposed algorithm [7]. 

3.1.3. Face Detection from Skin Regions 

 The binary skin map and the original image together are used to detect faces in the image. The 
technique relies on thresh holding the skin regions properly so that holes in face regions will appear at the 
eyebrows, eyes, mouth, or nose. 

 The first step is to ensure that the binary skin map is made up of solid regions (with no holes). Closing 
holes in the skin map is important because later the program assumes that the only holes are those generated 
after the thresh holding operation. A whole closing is performed on the skin map image with a 3x3 disc 
structuring element and then this image is multiplied by a grayscale conversion of the original image. The result 
is a grayscale intensity image showing only the parts of the image containing skin [8]. 

3.1.4. Symmetry Based Face Detection Technique 

 This is use symmetry property of human faces to speedy locate face from background. Here we assume 
the human face can approximate by an ellipse so we can quickly locate ellipsoidal shaped object in an image. It 
is not easy task since the size and orientation of the object [9]. 

 Steps for solve the problem 

Use sobel operator to find the edge image. 

Detect the short segment that contains less than five pixels and delete that segment. 

Use the window for scan image from top to bottom and left to right. We use distance to measure the degree of 
symmetry of the object within the window relative to the center of the window. Here each window one counter 
and counter is maintained. 

Sort the value of count in decreasing order then detect the window which is largest count  and that window  
most  possible region containing a face. 
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3.3. Algorithms 

 During our literature review we study the basic algorithm for the face detection;that entire algorithm is 
describing bellow: 

3.3.1. The skin color algorithm[7] 

The Proposed Algorithm 
Step 1. Convert the input RGB image ( rgb(i,j) ) 
into HSV image ( hsv(i,j) ) 
 
Step 2. Get the edge map image (edge(i,j)) from 
RGB image using Sobel operator. 
 
Step 3. For each pixel (i,j), get the corresponding 
H and S values. 
 
Step 4. If (color histogram(H,S) >skin threshold) 
and (edge(i,j) <edge threshold) 
then skin(i,j) = 1 i.e. (i,j) is a skin pixel 
else skin(i,j) = 0 i.e. (i,j) is a non-skin pixel 
 
Step 5. Find the different regions in the image 
by implementing connectivity analysis using 8- 
connectedneighborhood. 
 
Step 6. Find height, width, and centroid for each 
region and percentage of skin in each region. 
 
Step 7. For each region, if (height/width) or 
(width/height) is within the range (Goldenratio± tolerance) and 
(percentage of skin>percentagethreshold)then the region is a 
face,else it is not a face. 

The various thresholds used in the algorithm are shown in the following table. These thresholds are arrived at 
after some experimentation [7]. 

 
Type of threshold 
 

 
Value 

Skin Threshold 0.1 
Edge Threshold 125 
Percentage Threshold 55 
Tolerance 0.65 
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3.3.2 Edge detection algorithm [15]: 

 

4. CONCLUSION 

 This review paper describes method and algorithms for detection human face. We have concluded 
some problem in segmentation of skin color such as skin color and background color of image are same and 
edge detection of face. The problem in edge detection technique is time consuming process comparing color 
skin technique. 

 So required to develop new algorithm for human face detection based on skin color and edge detection 
techniques. We want to try to develop new algorithm for face detection based on skin color to overcome 
problem of face detection. 
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