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ABSTRACT 

In Face Recognition it is important to detect the face in the image prior to any processing performed on the 

image. Usually facial image consists of background that is mostly of no use for recognition purpose. In this 

paper, we make use of skin-segmentation method in order to detect only face of the subject in the image.  

Experiments with facial image databases are provided to demonstrate the effectiveness of this method for face 

detection in any pose. 
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I. INTRODUCTION 

Most of the task done by the computers gives more satisfactory results compared to the one done by the 

human beings. But making a computer recognize the human face automatically is a challenging task 

today.  Face Recognition is used widely in day-to-day life like in security system, Face verification 

system, telecommunication etc. A Face Recognition System is a computer application for automatically 

identifying or verifying a person from a digital image or a video frame from a video source. One of the 

ways to do this is by comparing selected facial features from the image and a facial database. Face is an 

object consisting of various features, which look alike but are unique. Thus, these features are the basic 

foundation for determining individual’s identity. And for this it is necessary to detect the face from the 

overall image which holds these required features. 

But there are certain obstacles that cannot be refrained from noticing. Now consider an image of a 

person clicked in open environment. If a computer or any Face Recognition system is given that 

particular photo of the person, that system views not only the face of the subject but other details also; 

e.g. respective background images and other details. These details play no important role to attain our 

purpose of recognition. 

In another example consider a complete image of a person with minimal background details. In this 

though little background information is given which is not an issue, but still processing performed on 

complete image is unnecessary and time consuming. In this problem the useless information is details 

about body parts other than the subject’s face. Because of such reasons most of the Face Recognition 

systems either ignore the unnecessary details or they simply remove the details on the image that are of 

no use for further process. Ignoring this problem may provide the solution but reduces the efficiency 

and increases the cost of the computation. Removing the unwanted piece of information speeds up the 

execution since it has to perform processing on the face only and this reduces the lines of code which 

spontaneously reduces the cost of computation. This treatment of superfluous information in the image 

is called as Preprocessing. Thus our approach is based on removing these details which are useless for 

further process of recognition and also facilitates the execution in descent manner.  

There are number of approaches for detection of the face on subject: Face Detect Method [1, 5], Face 

Image Normalization [2], Face Detection Method [3], Late Fusion of Color spaces method [4] etc. 

Most of the method are only applicable to detect the face only if they are frontal else they can give 
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mixed outputs. Like in Face Detect Method if the pose of the subject changes the bounding box that is 

to be applied on the face may not give satisfactory results. To overcome this limitation of pose and 

orientation imposed on the image we apply the method of Skin-Segmentation [13]. This method has 

given good results in almost on all poses and on different orientations of the face. The database used 

for experimenting is Head Pose Image Database [14]. Working on this database simply justifies our 

claim of solving the face detection problem on any pose. 

In this paper; Section 2 gives a brief description of proposed approach. Section 3 presents the 

experimental results followed by conclusion. 

II. PROPOSED APPROACH 

There are various techniques used in different approaches: Global Approach (PCA [6], LDA [7]), 

Template Matching Approach [8], Local Feature Based Approach (EBGM [9]), Geometric Based 

Approach [10]. In most of the above techniques that are used globally are sensitive to the head rotation. 

In most of them faces are considered as flat surfaces and the difference in orientation of the compared 

faces are ignored. Actually, a face is a 3D convex object with ability to rotation and shape changing 

[10, 11]. And PCA is the approach that is only applicable to frontal faces. This paper focuses on 

detecting of the face on the image. Once the face is detected we remove the background and other 

unnecessary details, thus the remaining processes are performed on the acquired face. 

Our method is applicable to the faces in any pose. Thus our method gives satisfactory results for faces 

invariant to pose. In order to detect the face Skin-Segmentation [13] technique is used. Our approach 

consists of following steps:  

i) Apply Skin-Segmentation on the image  

ii) Detect the face using bounding box   

iii) Extract the face from the image 

2.1. Face Finding Using Skin -Segmentation 

In the technique of Skin–Segmentation, a range is specified of the chrominance component of an image 

[13]. Based on this range specified, the system is able to differentiate between skin color and the 

background. Based on this, the system can obtain the face on the image. 

                             
  

                                                                 

              
   

Figure 1 (i) Actual Query image (ii) Segmented Image (Irrespective to the pose). 

Consider the following example, in which skin segmentation is applied on the given query image. 

Figure 1 shows that the complete image is segmented such that only the pixel containing the value near 

to the range specified for skin color is present else are set to 255 i.e. set to white color. But if observed 

other than background even eyes, lips and some part of the face are also segmented. This restricts us to 

use some important features like eyes and lips corner and in some cases nose-tip which can be used for 

feature extraction in the process of Face Recognition (this module is not the part of our paper).  
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2.2. Face Finding With Bounding Box 

The output obtained from the previous experimentation with skin segmentation in which the original 

image is segmented, thus removes the background details; but along with it, some required fiducially 

points are also lost. In order to avert this problem a bounding box is applied on the segmented image. 

This can be done by identifying the x, y co-ordinates on that image and height and width for the box. 

This would give minimum dimension of the box which could accommodate only the face which is 

required. These co-ordinates were then used to crop the actual face from the image thus eliminating all 

other unnecessary part. These obtained co-ordinates are applied on the original image to crop the actual 

face. Thus the actual output obtained is on the original image and so the fiducially points that were lost 

in segmented image can be regained again. And these fiducially points then obtained form the basis for 

recognizing the face of the subject uniquely. In the given example the original face of the subject along 

with the segmented face with bounding box and then the cropped face is obtained.  

This can be understood from following figure 2.  

 

 

Figure 2(i) 

 

Figure 2. (ii) 

 

Figure 2 (iii) 

 

Figure 2 (iv) 

Figure 2:(i) Actual Query image (ii) Segmented image with bound box (iii) Bound Box implied on Actual 

Image and (iv) Cropped Image 

 

The main advantage of this method is that it can be applied to any image irrespective to the pose of the 

subject. Thus, this method is applicable for obtaining cropped face for all poses as well as on any 

orientation of the subject image. 
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III. EXPERIMENTATION SETUP 

As our aim is to detect a face in the image, accuracy needs to be analyzed within the experiments. Also 

the system has to handle variations in pose and orientation.  The database that we used was Head Pose 

Image database [14] which included 186 face images of 15 persons. The images in figure 3 have 

sufficient differences with small head rotation and orientation variances.  

      

Figure 3. personne14162+15+45 personne14146+0+0   personne14131-15-30 
 

The image name code personne01250+15+60 denote an image number. ±15
0
 denote ±15

0
 

upward/downward head movement and ±60
0
 denotes ±60

0
 orientation in right/left direction. Thus, a 

frontal face is denoted by personne01251+0+0. Thus, experiments are performed on each such variant 

image.  

IV. SIMULATION RESULTS 

There were two aims of the experiment- first to apply the skin segmentation method to the database, 

second to analyze the effectiveness of the approach. The query image is first taken and applied the skin 

segmentation. This process removes only the face part from the complete image. The face part (ii) 

image now contained only the segmented image without any features.  Bounding box is applied on this 

image (part (ii)) by locating the X-Y co-ordinates.  These co-ordinates are then applied on the actual 

image (part(i)) which forms a box on the actual image containing the face, and crops the portion in the 

box as shown in part (iii) Experimental results of the proposed method on the Pointing database are 

shown in Table 1 discussed in this segment. Output shows overall 85% accurate result. The method 

covers all of the head movements in the range ±150 to ±600. Head movement above ±600 is not 

usually used in face recognition. Results on orientation are almost 100% as shown.  The orientation 

from 15% to 90% in both, left and right direction, have shown to be accurate. Table 1 shows the 

accuracy in various poses.  

 The other approaches of cropping like the Face Detect Method [6] tested by us did not give such good 

results. The results of the Face Detect method are shown in Figure 4.  
 

 

 

 
 

 

 

 
 

 

 

 

 
 

Figure 4: Unsuccessfully cropped images using Face Detect Method 
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From the results shown in Table 1 it can be seen that Face Detect method of cropping is unsuccessful 

on variations in pose and orientation though it works efficiently on few other orientations. The output 

shows the red colored bounding box on the images to be cropped. In some images it has been seen that 

the box is misplaced and does not cover all the features on the face. Thus sometimes it fails to detect 

the face.  

The skin segmentation method, unlike the Face Detect method, works on almost all head rotation and 

orientation variant images. Since this method is based on skin segmentation, bounding box captures 

exact face of the persons keeping all features necessary for further use. Figure 5 shows output images 

of the skin segmentation based approach. Output shows face detected images out of the original images 

from Figure 3. The performance of the system shows enhancements in detecting a face on a given 

image.  

 

 

 

 
 

Figure 5: Cropped face with different orientation and poses 

 
To analyze the results, the comparison of Face Detect method with the proposed approach is done 

using Table 1 and Table 2. Table contains a column for head movement and orientation in degrees and 

accuracy obtained on that pose.  

Table 1:  Face Detection results using skin detection in varying poses 

 

 

 

 

 

 

 

 

The proposed method worked on faces having extreme pose such as -15-90, -60+30, +0-90 showing 

great performance. 

Table 2:  Accuracy in various orientation of  Face Detect approach 

Sr. No. Rotation/Orientation Accuracy 

1 p14101-60-90 98% 

2 p14109-60+30 100% 

3 p14117-30-45 98% 

4 p14126-30+90 96% 

5 p14127-15-90 89% 

6 14139-15+90 100% 

7 p14140+0-90 99% 

8 p14153+15-90 96% 

9 p14189+60+60 100% 

10 p14146+0+0 99% 

Sr. 

No. 

Rotation/Orientation Accuracy 

1 p14101-60-90 38% 

2 p14109-60+30 55% 

3 p14117-30-45 60% 
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The Face Detect methods fails in detecting face on image of pose -15+90, +15-90, and -60-90 and 

have comparatively low performance on -30-45, -60+30 poses. The proposed approach gives accurate 

performance on poses like -15+90, -60+30 on which Face Detect method totally fails. Performance 

differences in both the approaches are highlighted. The overall performances of both the approaches 

are shown in Table 3 and Table 4. 

 

 

 

 

 

V. CONCLUSION 

 This paper proposed a novel approach for face detection based on skin segmentation. The final output 

of the approach exhibited good accuracy. The proposed method has desired performance even though 

pose and illumination variations were present. The results demonstrate the future use of this face 

detection method in various face recognition systems as a preprocessing module. 
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Sr. no Pose Accuracy 

1 Frontal 100% 

2 Left 98% 

3 Right 98.5% 

Sr. 

No 

Pose Accuracy 

 1 Frontal 98% 

2 Left 40% 

3 Right 35% 

Table 4: Overall accuracy 

in Face Detect 

Table 3: Overall accuracy    

in Skin-Segmentation 
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