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Abstract 
Face detection is an important problem for image processing and computer vision with many applications. Face 
detection is concerned with finding whether or not there are any faces in a given image and, if there is any, return the 
face location and content of each face. We have been tested different algorithms for face detection based on facial 
features extensively, with humans on a face-matching task. Humans and algorithms determined whether pairs of face 
images, taken under different conditions, for the same person or different persons. The main goal of this paper is show 
and explains the easiest way how implement a face detector and recognizer in real time for multiple persons using a 
graph matching technique.  
Keywords: Face detection, Face recognition, Human information processing, Graph matching. 

1. Introduction 

Face detection is a huge research area. Many recent events, such as terrorist attacks, exposed serious 
weakness in most sophisticated security systems. Especially, face detection is an important part of face 
recognition as a first step of automatic face recognition. However, face detection is not straightforward 
because it has lots of variations of image appearance, such as post variation (front face, back face), 
occlusion, image orientation and facial expression. 
 
 
Many methods have been proposed to solve each of variations listed above. Matching methods is one of the 
famous method used for face localization and detection by using a graph matching technique. The face 
features are used to detect the image such as, eyes, mouth, ears, nose, etc. We use a scale-space 
segmentation tool based on the morphological watershed to build a region adjacency graph that encodes 
spatial relationships that exist between image regions as a function of scale. This approach has not been 
previously evaluated and it seems to offer some advantages in terms of robustness for face image 
modalities. Finally, the integration of information provided by different modality images enables us to 
combine information. For example, multi-modality registration of face images, which show the features, of 
face images. 

2. The definition of Image registration 

Image registration is a process, which involves two images, A and B, and tends to find a geometrical 
transformation T that maps one image to the other one, such that each point in one face image gets moved 
to the same world coordinates as the corresponding point in the other image. Other words such as co-
registration, alignment, and matching are also used to describe the registration process. The need for 
registration can be summarised as four associated sub-problems: 
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1- Integrating information taken from different sensors. 
 
2- Finding changes in images taken at different times or different conditions. 

 
3- Inferring three-dimensional information from images in which either the camera or the objects in 

the scene have moved. 
 

4- Object recognition using model based approaches. 
 
The correctness of the transformation usually cannot be measured directly, but it is commonly assumed that 
more correct registration results in more similar images. Consequently, in practice, the registration is a 
process, which searches for such transformation that maximizes some criterion function in which image 
similarity S plays an essential role, with the assumption that the obtained transformation is the one, which 
correctly matches the imaged anatomies. The situation is illustrated in Figure 1. 

 

Fig. 1 Image registration is a process of finding transformation T, which puts two face images in 
correspondence. Search for such transformation is normally based on assumption that more correct 
transformation reflects in higher similarity S between target image A and transformed source image 
TB. 

Unfortunately, the assumption that higher image similarity corresponds to a more correct registration is not 
always valid. This is the most evident in the case of rigid registration (e.g. face images). Here, the increase 
of similarity may also be related to physically meaningless transformation [1]. To prevent that, image 
registration must be spatially regularized, usually by spatial deformation model, which prevents such 
incorrect transformation. 

Most registration methods consist of the following four steps: feature detection, feature matching, 
transform model estimation and image re-sampling and transformation. Each step is subject to its own 
particular problems. The usual way to picture a graph is by drawing a dot for each vertex and connecting 
two vertices from an edge as shown in Figure 2 & 3. The vertices of the directed graph correspond to the 
catchment basins and the edges represent the saliency of watershed lines between each adjacent region [2]. 
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Fig. 2 Example Region Adjacency Graph (RAG) derived from the face image 

3. Feature-based Elastic Bunch Graph Matching 

All human faces share a similar topological structure [4]. Wiskott et al. in 1997 present a general in-class 
recognition method for classifying members of a known class of objects. Faces are represented as graphs, 
with nodes positioned at fiducially points (such as the eyes, the tip of the nose, some contour points, etc.; 
see Figure 3 ) and the edge labeled with 2-D distance vectors [3]. 

 

 

Fig. 3 Face overlaid with labeled graphs 

Face recognition is based now on labeled graphs. A labeled graph is a set of nodes connected by edges; 
nodes are labeled with jets; edges are labeled with distances [5], [6]. 

4. Matching Graphs 

In early 1970's some of pioneering work on graph matching was undertaking by Barrow and Popplestone 
[10] and Fischer and Enschlager [11], [7]. Graph matching first focused on finding an exact match (graph 
isomorphism) and then on approximate inexact graph matching (graph homomorphism) solutions. Our 
approach is based on a graph multi-spectral approach pioneered by Umeyema recently extended by Luo 
and Hancock [16] and Robles-Kelly and E. R. Hancok [17]. Based on this work, our aim is to evaluate the 
technique using Region Adjacency Graphs (RAG's). 
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5. Results 

In this section, the results of better methods for reducing the searching time in face detection and tracking 
are evaluated. The proposed face detection technique is tested on the “single person appeared in several 
regions of frame”. During the initial testing phase, fixed mean value for template to find the face in the 
sub-frame [8], [9]. During this principle, the error rate is more and more complex. The expected output is 
not achieved [10]. Since the mean value of the frame will be varied, most of the input will not work for a 
particular percentage of the mean value. During this process, the condition that was declared will not 
suitable for finding the perfect face region. When dealing with more realistic examples using RAG's from 
real face images the number of nodes will differ in siz, reflecting different numbers of regions in each 
image.  

We provide some evaluation of the graph matching technique. Firstly, we can see that a simple case for two 
identical RAG's yield the expected diagonal permutation matrix (Figure 4). Secondly, we compute the 
percentage error between the centroids of corresponding regions in each image [13], [15].  

 

 

 

 

 

Fig. 4 Matching the two RAG's one of them identical and the other not. 

6. Conclusion 

In this paper, we present a template matching method for detecting faces with feasible searching time and 
also an extensive survey of face tracking methods. As a brief, original frame is partitioned into one third of 
each and the mean value is calculated for the each sub frame. In other side, we applied to the original frame 
and face is found and it will be used as a template. Once the template is observed, matching is performed 
for template and sub frames of highest mean value. 
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The output shows clearly that this method of tracking will be applicable to close, slim and far-of faces. This 
methodology is reducing the searching time by examining the particular sub frame rather than examining 
the whole frame. Experimental results demonstrate clearly that detecting of the face was exercised to close, 
slim and far-off face in the frame. In the future, same methodology will be implemented for video. We have 
shown the computer vision algorithms with the suggested method to develop an intellect tracking system. 
We trust that, this article can give valued vision into this significant research topic and encourage new 
research.  
 
Finally, this research is funded by Zarqa University, Jordan. 
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