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Introduction 

A facial 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. Facial recognition systems are built on 
computer programs that analyze images of human 
faces for the purpose of identifying them. The 
programs take a facial image, measure characteristics 
such as the distance between the eyes, the length of 
the nose, and the angle of the jaw, and create a 
unique file called a "template." Using templates, the 
software then compares that image with another 
image and produces a score that measures how 
similar the images are to each other.  

 

Figure 1: Configuration of a face recognition system 

The challenges associated with face detection can be 
attributed to the following factors: 

Pose 

The images of a face vary due to the relative camera-
face pose (frontal, 45 degree, profile, upside down), 
and some facial features such as an eye or the nose 
may become partially or wholly occluded. 

Presence or absence of structural components 

Facial features such as beards, mustaches, and 
glasses may or may not be present and there is a 
great deal of variability among these components 
including shape, color, and size. 

Facial expression 

The appearances of faces are directly affected by a 
person’s facial expression. 

Occlusion 

Faces may be partially occluded by other objects. In 
an image with a group of people, some faces may 
partially occlude other faces. 

Image orientation 
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Face images directly vary for different rotations 
about the camera’s optical axis. 

Imaging conditions 

When the image is formed, factors such as lighting 
(spectra, source distribution and intensity) and 
camera characteristics (sensor response, lenses) 
affect the appearance of a face.  

There are numerous application areas in which face 
recognition can be exploited for these following 
purposes, a few of which are outlined below: 

Security 

Access control to buildings, airports/ seaports, ATM 
machines and border checkpoints; computer/ 
network security; email authentication on multimedia 
workstations. 

Surveillance 

A large number of CCTVs can be monitored to look 
for known criminals, drug offenders, etc. and 
authorities can be notified when one is located; for 
example, this procedure was used at the Super Bowl 
2001 game at Tampa, Florida; in another instance, 
according to a CNN report. 

General identity verification 

Electoral registration, banking, electronic commerce, 
identifying new-borns, National IDs, passports, 
drivers’ licenses, employee IDs. 

Criminal justice systems 

Mug shot/ booking systems, post- event analysis, 
forensics. 

Image database investigations 

Searching image databases of licensed drivers 
benefit recipients, missing children, immigrants and 
police bookings. 

“Smart Card” applications 

In lieu of maintaining a database of facial images, the 
face-print can be stored in a smart card, bar code or 
magnetic stripe, authentication of which is 
performed by matching the live image and the 
stored template. 

Multi-media environments with adaptive human 
computer interfaces part of ubiquitous or context- 
aware systems, behavior monitoring at childcare or 
old people’s centers, recognizing a customer and 
assessing his needs. 

Video indexing 

Labeling faces in video. 

Face Recognition Technique 

There are several face detection techniques available 
now-a-days. The novel face detection techniques are 
based upon scene recognition, color recognition, 
appearance based models etc. 

PCA (Principal Component Analysis) 

It is a mathematical procedure that performs a 
dimensionality reduction by extracting the principal 
components of the multi-dimensional data. The first 
principal component is the linear combination of the 
original dimensions that has the highest variability. 
The n-th principal component is the linear 
combination with the maximum variability, being 
orthogonal to the n-1 first principal components. 

 

Figure 2: PCA x and y is the original basis, ɸ is the 
first principal component 

LDA (Linear Discriminant Analysis) 

Linear Discriminant Analysis is a well-known scheme 
for feature extraction and dimension reduction. LDA 
is widely used to find linear combinations of features 
while preserving class separatibility. Unlike PCA, LDA 
tries to model the differences between classes. 
Classic LDA is designed to take into account only two 
classes. Specifically, it requires data points for 
different classes to be far from each other, while 
points from the same class are close. Consequently, 
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LDA obtains differenced projection vectors for each 
class. Multi-class LDA algorithms which can manage 
more than two classes are more used. 

Independent Component Analysis 

Independent Component Analysis aims to transform 
the data as linear combinations of statistically 
independent data points. Therefore, its goal is to 
provide an independent rather that uncorrelated 
image representation. ICA is an alternative to PCA 
which provides a more powerful data representation. 
It’s a discriminant analysis criterion, which can be 
used to enhance PCA. Whereas PCA depends on the 
“pair wise relationships between pixels in the image 
database,” ICA strives to exploit “higher-order 
relationships among pixels.” That is, PCA can only 
represent second-order inter-pixel relationships, or 
relationships that capture the amplitude spectrum of 
an image but not its phase spectrum. On the other 
hand, ICA algorithms use higher order relationships 
between the pixels and are capable of capturing the 
phase spectrum. Indeed, it is the phase spectrum 
that contains information which humans use to 
identify faces. 

Face Detection Strategies 

Face detection can be represented by  

 

Figure 3: Various Face detection approaches  

Detection can be represented by methods having 
statistical analysis, including Principal Component 
Analysis (PCA), Linear Discriminant Analysis (LDA), 
and Factor Analysis (FA).In PCA, principal 
components of faces are found. Each face in the set 
can then be approximated by combination of the 
largest eigenvectors, referred as Eigen faces. 

 

Neural Networks 

 

Figure 4: Neural Networks 

 

Figure 5: Structure of Neuron 

 

Figure 6: Structure of Neuron (Input and output) 

Proposed Methodology 

Our purpose is to develop an effective and efficient 
Face detection technique by improving existing face 
detection algorithms. This face detection algorithm 
must be effective, accurate and efficient. This 
algorithm would be designed using combinations of 
skin colour model with fuzzy neural network.  

The Major objectives of this research are as 
following: 

1. To develop a hybrid algorithm for face detection & 
recognition using skin colour model with fuzzy 
neural network. 

2. To implement the skin colour based model for face 
detection and neural network based face recognition 
model in MATLAB simulation environment. 
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3. To evaluate the performance of the hybrid 
algorithm on the basis of relative error, accuracy, 
precision, recall and response time. 

4. To compare the results of hybrid algorithm with 
the existing algorithm based on viola jones with 
neural network for face detection & recognition. 

Conclusion 
 
The proposed algorithm will be implemented in the 
MATLAB. The system begins with the image 
acquisition process in which the image is loaded in 
the MATLAB, The face detection method is used to 
detect and extract the face from the image to 
perform the further computations. The face 
recognition technique will produce the results by 
matching the face features (low-level, colour based 
and shape based features) with the template 
database. 
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