
Author’s Accepted Manuscript

Swarm intelligence inspired classifiers for facial
recognition

Salima Nebti, Abdallah Boukerram

PII: S2210-6502(16)30109-2
DOI: http://dx.doi.org/10.1016/j.swevo.2016.07.001
Reference: SWEVO225

To appear in: Swarm and Evolutionary Computation

Received date: 9 January 2016
Revised date: 19 May 2016
Accepted date: 6 July 2016

Cite this article as: Salima Nebti and Abdallah Boukerram, Swarm intelligence
inspired classifiers for facial recognition, Swarm and Evolutionary Computation,
http://dx.doi.org/10.1016/j.swevo.2016.07.001

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/swevo

http://www.elsevier.com/locate/swevo
http://dx.doi.org/10.1016/j.swevo.2016.07.001
http://dx.doi.org/10.1016/j.swevo.2016.07.001


 

 

 
* Corresponding author. Tel.: +213 031789105.  

E-mail address:snebti@live.fr 

 

 
Regular paper 

Swarm intelligence inspired classifiers for facial recognition 

Salima Nebti*, Abdallah Boukerram 

Department of Computer Science, Ferhat Abbas University, Sétif, 19000, Algeria 
 

 
A R T I C L E  I N F O 

  

A B S T R A C T 

Article history:  
Received 00 January 00 
Received in revised form  
00 February 00 
Accepted 00 March 0000 
Available online  00 April 0000 

Facial recognition is a challenging issue in pattern recognition arising from the need for high 
security systems capable of overcoming the variability of the acquisition environment such as 
illumination, pose or facial expression. A broad range of recognition methods have been suggested, 
yet most are still unable to yield optimal accuracy. More recently, new methods based on swarm 
intelligence or classifiers combination have been devised in the field of facial recognition. Swarm 
intelligence based methods aim to achieve effective recognition accuracy by exploiting their global 
optimization capability. The combination of classifiers is a new trend allowing cooperation between 
multiple classifiers. In this work, two classifiers inspired from swarm intelligence are proposed: a 
bees algorithm based classifier and a decision tree based binary particle swarm optimization 
classifier. The two are then combined with a decision tree based fuzzy support vector machine by 
using the majority vote as an attempt to compensate for the weakness of single classifiers. Moreover, 
the impact of different characteristic features and space reduction methods has been examined 
namely, the Gabor magnitude and the Gabor phase congruency features in combination with PCA, 
LDA or KFA reduction space methods. The experiments were conducted on four popular databases: 
ORL, YALE, FERET and UMIST. The results revealed that the proposed swarm intelligence based 
classifiers are very effective compared to similar classifiers in terms of recognition accuracy. 
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1. Introduction 
 
    The old security systems based on encryption and passwords have proven vulnerable and easily breakable. This made the 
biometric technology crucial for many domains. Biometrics is a new trend aiming to reinforce security based on the unique human 
physiological or behavioural traits, such as face, gait, fingerprint, signature, voice, iris etc. These characteristics could not be stolen or 
forged and access to specific resources is not permitted except in the presence of authorized users, ensuring in that way secured 
identification or authentication [1]. Facial recognition is generally favoured over other biometric techniques as it is intuitive, simple 
and robust against hacking. In addition, it can be suitable for several  domains, such as electronic commerce, network access control, 
bank and airport security, passport control, search for wanted criminals, automatic processing of identity cards and driver’s licenses 
etc. [2],[3]. 
    Currently, facial recognition has attained a 100% recognition rate in a controlled environment without changes in illumination, 
pose, expression, or any occlusion by other objects. However, facial recognition remains a major challenge in a real environment that 
changes over time, since facial features can differ significantly from one image to another due to variation in illumination, pose, 
expression, or occlusion by other objects, such as hat, glasses, beard, or moustache etc. Therefore, acquiring images in such conditions 
decreases the system performance as the characteristic features of the same individual face greatly change from one image to another 
[3].  
      
     To overcome these difficulties, many solutions have been proposed, such as the use of thermal infrared imagery due to its 
invariance to illumination, expression and facial disguises [4]. This technique is based on heat radiation obtained from the vascular 
structure of an individual’s face [1]. This allows face acquisition under any light condition, even if the environment is entirely dark, 
and provides much robustness against expression variations [4]. It permits a higher level of accuracy in facial recognition compared 
to the visible light based technique. Some of the shortcomings of this technique, however, include sensitiveness to changes in 
temperature and or the subject’s emotional state [1]. Another solution is to combine thermal and visible images. This multi-modal 
technique may achieve higher accuracy by taking advantage of their complementary information [4]. Photometric normalization 
algorithms can also be used to reduce the effects of illumination variation [3, 5]. 
    To deal with pose variation many solutions have been suggested such as the use of invariant geometric features, synthesis of multi-
view images or three-dimensional face representation. 3D imagery is an excellent solution to construct a robust facial recognition 
system against pose and illumination variations [6].  However, 3D reconstruction requires a long time of computation which makes 
its   application a challenge in real environments.  Another solution   for pose alignment is to construct target data based on 
information from both source and target data. This method, called nonlinear latent sparse domain transfer (NLSDT), proved its 
efficiency for face recognition across pose compared to other methods [7]. 
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