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Abstract- To advance the performance of the existing face identification techniques, a new method is projected ,which is 
based on particle swarm optimization (PSO) with Support Vector Machine (SVM). The proposed video face recognition 
system performance is analyzed by taking number videos and compared with the existing face recognition techniques. PSO 
is utilized to optimize the parameters of the SVM. To accomplish the video face recognition with PSO-SVM, initially 
preprocessing process is performed on the video database by the filtering method and then the feature extraction process is 
carried on these preprocessed video face images by the AAM (Active Appearance Modeling) method. The extracted AAM 
based features from the feature extraction are stored in the feature database. These stored features are given to the SVM 
training and testing process. During the training process, the SVM parameters are simultaneously optimized by the PSO 
technique. The optimized parameters in SVM by PSO efficiently perform the video face recognition process. The proposed 
video face recognition system performance is analyzed by taking number videos and also the proposed video face 
recognition system is compared with the existing AAM based face recognition technique.  
 
Index Terms- Face Recognition, PSO, SVM, Adaptive Median filtering, AAM 
 
I. INTRODUCTION 
 
Face identification can be termed as a technique of 
differentiating faces or confirming one or more 
individuals in a particular still or video image using a 
stored database [1] [2] [3]. It finds numerous 
applications in surveillance, human-computer 
interactions, authentication and security [4]. It is 
broadly classified into two types namely geometric 
feature-based and appearance-based [6]. The facial 
parts are considered as geometrical parameters and are 
utilized by geometric feature-based methods, for 
instance, elastic bunch graph matching [7] and active 
appearance models [8], while in  
appearance-based methods intensity or intensity-
derived parameters are utilized [1] [17]. In a given 
video fragment, the process that is performed is 
associated with the image and is repeated for every 
frame. For this reason some face recognition 
approaches are referred for a given image also when 
discussing 
about stages of face recognition techniques are face 
detection and face identification [4].  
Initially in the face detection stage, face images 
present in a given input image are located. Then to 
recognize the registered individuals of the system, 
faces located in the input image are then used by the 
face identification stage. This shows the sensible 
significance of having both face detection algorithms 
and face identification algorithms [13]. In face 
recognition, the foremost concerned characteristics are 
variations in illumination, pose, identity [5], facial 
expression, hair style, aging, make-up, scale etc. The 
variation is challenging under severe illumination 
condition even for humans accurate recognition of 
faces because the same person appears extremely 
different [12]. As a solution, to overcome the problem 

and to manage pose variations in face recognition 
view-based method is principally used. In this method, 
the images are captured from diverse view angles to 
recognize the face images of the persons [15] [16]. 
Using the images of the same view an Eigen space 
model is constructed for each view. By using the 
view-specific Eigen model, a person in a different 
pose can be recognized effectively [14]. 
 
II. PROPOSED VIDEO FACE RECOGNITION 
SYSTEM 
 
Proposed face recognition method develops a 
technique to recognize the face images from the input 
video sequences. This is achieved by the PSO with 
SVM techniques. The proposed system mainly 
comprised of four stages namely, (i) Preprocessing by 
Adaptive Median Filtering (ii) Feature Extraction 
using AAM (iii) Support Vector Machine (SVM) 
training and (iv) Testing. These four stages are 
consecutively performed and the video faces are 
recognized. Structure of our proposed video face 
recognition system is illustrated in Figure 1.  

 
Fig.  1.  Structure of our proposed video face recognition 

system based on PSO-SVM 
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A. Preprocessing by AMF 
In video face recognition, first we carry out the 
preprocessing process on the given input video 
frames. Here we have to exploit an adaptive median 
filtering (AMF) to remove the noise from the video 
frames. Let us consider the given set of training and 
testing images,  

                                                                           
(1) 

In Eqn. (1), ),(),( baDandbaD te
j

tr
i represents 

training and testing images with the size of BA , 
whereas ji, is the number of training and testing 
images. These numbers of training and testing images 
are given to the adaptive median filtering technique 
for preprocessing and these preprocessed video 
frames are given to feature extraction. The 
preprocessed images from the adaptive median 
filtering are represented 

as
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B. Feature extraction using AAM 
In feature extraction stage, the AAM features are 
extracted from the given preprocessed 

images '),( baDtr
i . In AAM, the active portions are 

manually labelled to extract the shape model 
parameters and appearance model parameters. Based 
on the placed x and y coordinates values two vectors 
are generated namely, ikX  and ikY

 
: pAk ,,2,1  , where pA is the active portion of 

an image.
 
 

The grey portions of iI  are extracted using the iX  

and iY as follows 
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In Eqn. (3) ),(),(),,( yxIandyxIyxI B
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the red, green, blue values of the training 
image ),( yxI i . Then normalization is applied over 
the X, Y and G to get the shape and grey parameters. 
The process of normalization over the X, Y and G as 
given as, 
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By using these normalization X, Y and G values, the 

shape and gray parameters are computed as follows,
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In Eqn. (7), and       are the normalized   
and coordinate vector values.  The 
appearance matrix is described by combining these 
both gray and shape parameters as defined as follows, 
















)(

)(

ik
p

ik
ik

p
ik

G

wS
A

                                   (9) 

and )(ik
pG  are the shape and gray 

parameters, and ikw  is the weight value related to 
the shape parameter. The obtained shape and grey 
parameters are subjected to decomposition to 
generate a vector of appearance parameters as 
follows:

 
ikikik aEA                              (10)                                                                                

In Eqn. (10), ikE
 

and ika are eigenvectors and 
vector of appearance parameters, respectively.  
 
C. Support Vector Machine (SVM) training 
The use of hyper planes to define decision boundaries 
separating between data points of different classes is 
the key design of SVMs [26], which were originally 
developed for binary classification problems.  
Consider a training data set Niyx ii ,2,1};,{  , 

where ix  is the input vectors and iy is the class 

labels }1,1{ iy . The hyper-plane in the feature 

space is defined as 0.  bxw , where w  finds an 
orientation of the hyper plane, x is a point lying on 
the hyper plane and b  is the bias of the distance of 
hyper plane from the origin. SVMs aim at 
constructing a hyper-plane with maximal distance 
between the two classes and it is based on the 
maximum margin principle. The SVM classifier starts 
from the following formulations 

,11.
,11.
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These formulations are further defined as  

Nibxwy iii ,2,11).(         (12)                                                         
Data of both classes are overlapping in most real-life 
applications, which build an ideal linear separation 
not possible. So, a controlled number of 
misclassifications should be tolerated around the 
margin. The resulting optimization problem for 
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SVMs, where the violation of the constraints is 
penalized, is written as 
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(14) 
Where C is a positive regularization constant or cost 
function, which defines the trade-off between a large 
margin and misclassification error. The optimization 
problem in (13) is referred to as the primal 
optimization problem. Lagrangian with Lagrange 
multipliers )0( i  are used in SVMs and can be 
written in the dual space. Finally, the SVM classifier 
classification decision function with Lagrange 
multipliers is stated as, 
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Where ),( ixxK is a positive definite kernel 
function, it satisfies Mercer’s condition 

)()(),( ii xxxxK   this is called as kernel 
trick. The kernel function is utilized to enable the 
SVMs, to work in a high dimensional feature space. 
Here we have utilized a Radial Basis Function (RBF) 
for constructing the SVM.  
To obtain a precise recognition the Support Vector 
Machine (SVM) parameters are simultaneously 
optimized by PSO technique. The SVM parameters 
optimization by PSO technique is shown in Figure 2. 
The process of SVM optimal parameters selection by 
PSO is described as follows, 
 
 Initialization: in PSO, initially the particles 
are randomly generated within the interval of ],[ mn . 
The defined particles are composed of the SVM 
parameters, are represented as 

Niwwwp i  ,2,1};,,{ 10  . 
 Parameters: In PSO, the particles position, 
velocity, learning parameters, inertia, weight and 
maximum number of iterations are defined.  
 Fitness Function: Every particle’s fitness 
value is calculated by using the formula which given 
in Eqn. (13). The particles that have minimum fitness 
value is selected as the best particles.  
 Velocity and Position: Based on the pbest and 
gbest values, the particles velocity and positions are 
updated by exploiting the Eqn. (9) and (10).  
   ).(.).(. )(

22
)(

11
)1( n

ii
n

iin
i

nn
i xgrCxprCVV                               

(16) 
     )1()()1(   n

i
n

i
n

i Vxx      (17)                                                          

In Eqn. (16) 1C , 2C are the learning factors, ,  
represents the inertial weight and constraint factor, 
rand is positive random number between 0 and 1, 

)(n
iV  is the velocity of ith particle at iteration n, )(n

ix  

is the current position of the particle i  at iteration 
n, ip is the position of the best fitness value of the 

particle at the current iteration and ig is the position 
of the particle with the best fitness value in the 
swarm. 
 Stopping Criteria:  The process is repeated 
until the target Global optimal value is reached.  
 

 
Fig. 2. SVM parameters optimization by PSO 

 
The algorithm for PSO is as follows: 
For each particle 
Initialize particle 
END 
Do 
For each particle 
Calculate fitness value 
 If the fitness value is better than the best personal 
fitness value in history, set current value as a new 
best personal fitness   value 
END 
Choose the particle with the best fitness value of all 
the particles, and if that fitness value is better than 
current global best,      
Set as a global best fitness value 
For each particle 
Calculate particle velocity according velocity change 
equation 
Update particle position according position change 
equation 
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END 
While maximum iterations or minimum error criteria 
is not attained 
 
D. Testing 
The SVM with these optimal parameters is exploited 
in the testing process. The optimized parameters in 
SVM by PSO perform the video face recognition 
process. 
 
III. EXPERIMENTAL RESULTS 
 
The performance of the proposed system is evaluated 
with four dataset of UPC Face Database [29] and the 
results are compared with our two existing face 
recognition systems and standard SVM techniques. 
The face databases having the video frames under 
two variations are various pose and illumination.  
 

 
Figure 3: Recognition results of proposed and existing face 

recognition methods under the four datasets 
 
  The experimental results indicate that PSO-SVM 
has higher face recognition accuracy than the existing 
face recognition techniques. The proposed PSO-SVM 
face recognition technique has achieved 93.8%, 
87.5%, 95.5% of accuracy, sensitivity and specificity 
respectively. Compared to the existing face 
recognition methods. The performance metrics  
shows that the proposed PSO-SVM video face 
recognition technique has more accurately 
recognizing the face images than the existing  
methods.  

 
Figure 4: Comparison Graph of proposed and existing methods 

in terms of their computational time 

Proposed technique has attain very less computational 
time than the existing face recognition methods. 
Comparing these three face recognition methods, the 
integrated approach has acquired high computational 
time than other two methods. The AAM based system 
has attain low computation time compared to 
integrated approach. 
 
CONCLUSION AND FUTURE WORKS 
 
The performance of this method was computed and 
evaluated using more number of videos.  The result 
shows that the proposed video face recognition 
technique efficiently identifies the video faces using 
the PSO-SVM methods.  
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