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Abstract- Face recognition is one of the growing fields of research which has deep rooted applications in authentication 
domains. Its success can be attributed to the various algorithms which have strived to make it work in the real time. The 
major factor underlying such systems is the proper feature extraction and effective classification. The paper aims at using the 
two most well-known techniques to accomplish the above mentioned factors. They are Eigenface method -to extract features 
and Support vector Machines (SVM) –to classify the data. It was found that the proposed methodology was effective in 
terms of classification and due to the ease of implementation; it can be adopted in real-world applications. 
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I. INTRODUCTION 
 
Face recognition is a form of identifying a given face 
image and matching it against a set of faces in the 
database, in order to authenticate or validate a person 
under test. Today there are a number of face 
recognition algorithms which have made this 
technique feasible and attainable. Hence the method 
has proved to be the most secure and efficient among 
various biometric based authentication techniques. 
Even then, face recognition has been an active 
research domain even after decades of its 
introduction. This is due to the factors that have 
curbed its ease of implementation in real time 
applications. The major reason being the variation in 
faces due to facial hair, illumination, age, change in 
poses, goggles and other accessories, etc. 
 
To overcome these challenges, more stress is laid 
currently on effective extraction of features from the 
given face and accurate classification of the datasets 
to uniquely identify a person. The proposed study 
uses Eigenface method to achieve the former and 
Support Vector Machine (SVM) based classification 
methodology to accomplish the latter. The rest of the 
paper is organized as follows. Section II deals with a 
detailed review of Eigenface method and Section III 
deals with SVM. Section IV elaborates the 
implementation of the proposed methodology. The 
results are given in Section V. The paper concludes in 
Section VI. 
 
II. EIGENFACE METHOD 
 
Face recognition is the technique of identifying a 
specific fixed face amidst an assortment of faces. The 
input signals to such model are images which are 
subjected to variations like occlusion, illumination, 
age, etc. In spite of these inhibitions, there exist 
patterns which aid the purpose of face recognition. 
The patterns here are the eyes, nose, skin colour, 

mouth, etc. These are known as principal components 
or eigenfaces. Eigen faces are the characteristic 
features of an image. Principal Component Analysis 
(PCA) is often used to extract the above discussed 
patterns. PCA transforms an image into a set of 
eigenfaces. The original image can be reconstructed 
from the obtained eigenfaces. Each eigenface is 
symbolic of only a specific characteristic of the face. 
Reconstruction of the original image using these 
eigenfaces basically involves the building of 
weighted sum of all eigenfaces. The degree up to 
which the specific characteristic is prevalent in the 
original image is a function of the weight. An 
enhanced version of eigenface approach was used by 
minimizing the intrasubject variation and maximizing 
the intersubject variation in. 
 
III. SUPPORT VECTOR MACHINES 
 
Support Vector Machine (SVM) is associated with 
machine learning domain. The credit of formulating it 
goes to Vladimir N. Vapnik. They are basically 
supervised learning models to scrutinize the data and 
identify patterns.  
 
This is basically used for regression analysis and 
classification. More specifically, a SVM builds a 
boundary or classifier to distinguish or classify a set 
of data. It is a straight line in case of 2 D feature 
vector, while in 3D, it is a plane. For other higher 
dimensions, it is called hyperplanes.  
 
A good classifier is supposed to provide a larger 
separation between the feature vectors of different 
classes. Intuitively, this is to assure that the 
classification is general when the feature vectors are 
subjected to change due to noise.  
Many of the traditional algorithms for face 
recognition are based on an assumption that the 
classifier once trained, cannot be subjected to 
amendments during run-time. Hence it requires the 
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entire data specific to a face to be present during 
training period, which is highly not feasible in real -
time applications. However, SVM classifiers 
overcome this shortcoming by identifying the faces 
that are not present in the database. These unknown 
faces can be used to retrain the classifier. 
 

 
 
Fig.1. shows a linear SVM classifier for two classes 
of samples. Note that the points lying on the lines 
wx+b =+1 and wx+b = -1 are called support vectors. 
Similarly the method can be extended for multi class 
problems. 
 

The method deals with drawing a boundary line to 
separate the vectors based on their types. Such a 
boundary is called hyperplane. In case of n 
dimensional problem, the dimension of the 
hyperplane is n-1. Vectors that are closest to the 
hyperplane are support vectors. The distance between 
the support vectors is called the Margin M. 
 

Let M be the margin width, then, 

 
SVM algorithm is extensively used in applications 
like handwritten character recognition, text and 
hypertext categorization, Bioinformatics (Protein 
classification, Cancer classification), brain-wave data 
analysis and image classification. Face images with 
occlusions can also be recognized by SVM. 
 
IV. IMPLEMENTATION 
 
Face images for the study were taken from the AR 
Face database. The details of the face database used 
in the study are as given below: 
 
A. AR Face Database 
The database was created by Aleix Martinez and 
Robert Benavente in the Computer Vision Center 
(CVC) at the U.A.B. in the year 1988. It was the first 
database to include occlusions. The total number of 
subjects used here is 126 with 4000 total images. 
 
It provides provision for variation in illumination, 
frontal poses, expression, scarves, eye glasses, etc. 
The size of the RGB colour images is 768 × 576 
pixels. In a 2-week interval, the subjects face images 
were captured twice by subjecting them to 13 
different conditions.  
 
Fig. 2a shows samples taken from the training 
database and Fig. 2b shows samples taken from the 
testing database. 

 

 
Fig.2. Images in the training database 

 
Fig. 2b Images in the testing database.
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Fig. 3. Overall system implementation 

 
The overall system implementation is as shown in 
Fig. 3. Eigenfaces are derived for both the images in 
the training and the testing databases. Fig 4a, b shows 
the original and the derived eigenface, respectively. 
Then their corresponding weights are calculated. 
Their mean, standard deviation and kurtosis values 
were found. This was necessary in order to coalesce 
the matrix of eigen weights into a single numeric 
value. 
 
The kurtosis of a distribution is defined as 
k=(୶ିµ)ర

ర
 

 
where µ is the mean of x, σ is the standard deviation 
of x, and E(t) represents the expected value of the 
quantity t.  
 
These are then fed individually as inputs to the SVM 
classifier. Totally, the classification was done for 
three times, based on the results fed to the classifier. 
Since face images of 10 different people were used, a 
multi SVM was implemented in Matlab.  
 
V. RESULTS AND DISCUSSIONS 
 
Fig. 4a shows the original image and its 
corresponding Eigenface is shown in Fig. 4b. 
Eigenface helps in better acquisition of features from 
the original images which are ready to be used for 
further processing.  

Fig. 5 and 6 shows the snapshots of the interface of 
the developed package. Provisions like feature 
extraction, SVM testing, extracting features from all 
the faces at once, resetting of the transactions and 
exiting the program are provided. Fig. 5 depicts the 
extraction of features from the selected figure. The 
figure under processing is shown in the space at the 
right of the interface. Fig. 6 shows action performed 
on using the SVM classification event. The face in 
the training database with the nearest match is shown 
here. This was continued in three iterations, one each 
using mean, standard deviation and kurtosis. It was 
found that the experimentation carried out using 
kurtosis outperformed the rest. 

 

 
Fig. 4a.Original Image 

 
Fig. 4b.Eigenface of the original image 
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Fig. 5 Snapshot of the interface showing the feature extraction 

event. 
 

 
Fig. 6.Snapshot of the interface showing the SVM results. 

 
CONCLUSION 
 
The paper deals with using the two robust algorithms 
to achieve better recognition rates. Eigenface 
approach was used to extract the features from the 
face images which were then fed to the SVM 
classifier for classification. A package was developed 
in Matlab using these algorithms. The method was 
more accurate when kurtosis method was used to 
condense the eigen weights before using the SVM 
classifier. It was found that the proposed method was 
effective in terms of classification and thus fosters the 
use of face recognition in real world domains. 
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