
International Journal of Industrial Electronics and Electrical Engineering, ISSN: 2347-6982 Volume-2, Issue-10, Oct.-2014 

Neural Networks In Identifying Expressions In Face Recognition Systems 
 

41 

NEURAL NETWORKS IN IDENTIFYING EXPRESSIONS IN FACE 
RECOGNITION SYSTEMS 

 
1SHEELA SHANKAR, 2V.R UDUPI 

 
1Department of Electronics & Communication Engg, KLE Dr. M. S. Sheshgiri CET, Udyambag, Belgaum, India 

2Department of Electronics and Communication Engg, Gogte Institute of Technology, Belgaum, India 
E-mail:  kle.ec.sheelakore@gmail.com,vishwa_u@yahoo.com 

 
 
Abstract: Face recognition is one of the challenging fields and rigorous research has been carried out in this regard. Among 
the many hurdles in face recognition, facial expressions are one. Identifying different expressions are vital in order to 
uniquely recognize a face. This paper makes a study of the neural network based approaches to identify expressions which 
aids in fostering face recognition systems. Multilayer Perceptron and Self Organizing Maps are the variants of neural 
networks, which are discussed here in detail. 
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I. INTRODUCTION 
 
Human beings have an ingrained capability of 
identifying faces under a wide number of 
circumstances. This ability is very difficult to instill 
in computers. Thus the main aim of computer vision 
is to surpass and imitate this ability of humans. Face 
recognition systems suffer from major hurdles like:  
 
1) Managing pose when the face image is captured 
for testing .  
2) Differences based purely on the face: Is basically 
of two types: Interpersonal and intrapersonal. 
Variations in faces due to gender, race among 
different people are interpersonal factors. The 
intrapersonal factors which yield variations are 
goggles, facial hair, expressions, cosmetics, changes 
occurring owing to health and age, etc. 
3) The automation of the face detection gets affected 
by a variety of considerations like partial occlusions 
of face, head orientation and variations in lighting, 
illumination, etc. 
In spite of these shortcomings, face recognition is a 
robust authentication paradigm among various others. 
Face recognition systems are enjoying wider 
acceptance and thus there has been a significant 
momentum in its research for the past few decades. 
Different face recognition systems work with their 
own strengths. This technique is one among other 
biometric techniques like finger geometry, ear, voice, 
finger-print, palms, hand geometry, iris matching, 
hand veins, speech, gait, signature and keystroke 
analysis, etc.  
 
II. ARTIFICIAL NEURAL NETWORKS 
 
Artificial Neural Networks (ANN) are computational 
models inspired by an animal’s brain. The primary 
goal is to ascertain pattern recognition and machine 
learning. It is basically presented as a set of neurons, 
which are interconnected to achieve a specific task.  

Many works amalgamating ANN with face 
recognition to ascertain enhanced output are 
available. In the first 50 principal components of the 
images are extracted and reduced to 5 dimensions 
using an auto associative neural network. The 
resulting representation is classified using a standard 
Multi-layer Perceptron (MLP). Good results are 
reported, but the database is quite simple: the pictures 
are manually aligned and there is no lighting 
variation, rotation, or tilting. There are 20 people in 
the database. 
 
A hierarchical neural network, which is grown 
automatically and not trained with gradient-descent 
was used for face recognition by Weng and Huang. 
They report good results for discrimination of ten 
distinctive subjects.  
 
III. FACIAL EXPRESSIONS 
 
Facial expressions are communicative signals which 
are associated with speaker displays, syntactic 
displays or with listener comment displays in 
conversation. The approach can enhance human –
computer interaction with speech dialogue. They are 
also representatives of emotion. The six basic 
universal emotions are fear, sadness, anger, joy, 
surprise, disgust and happiness.  
Studying expressions requires the analysis of the 
orientation of the openness of the eyes, lips (down or 
up), etc. The three regions of face that have 
independent muscular movement and thus govern 
one’s expression are: 
1) Lower face, including mouth, cheek, chin and 
some part of the nose. 
2) Forehead/brow. 
3) Eyes/ Lids and root of the nose. 
However, not every expression is shown on the same 
region of the face. For instance, Smile is observed 
mostly in the lower face, whereas surprise is shown 
with wrinkles in the upper part of the face.  
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Currently, facial expression recognition (FER) 
technology has gained wide popularity. The 
identification of two expressions, i.e., neutral and 
happiness (smiling) is done exclusively using neural 
networks from an assortment of faces from the 
FERET database. In one of our implementations, we 
had used eigenface method to recognize a person with 
different expressions. Fig. 1 a through b shows two 
set of faces with difference in expressions. The faces 
were obtained from AR Face database. 

 

 

 
Fig. 1a, b. Images of people with difference in expressions. 

 

 
Fig. 2 Classification of feed forward and feedback network 

architectures 
 
IV. FEED FORWARD NETWORKS 
 
Feed forward networks are graphs devoid of loops. 
Here the neurons are organized into layers that have 
unidirectional connections between them. Fig. 2 
shows the different types of feed forward network 
architectures along with feedback networks. Feed 
forward networks are static, i.e. they produce only 
one set of output values rather than a sequence of 
values from a given input. They are memory less; i.e. 
the response to an input is independent of the 
previous network state.  
 
4.1 Multi-Layer Perceptron: 
Before the recognition step, it is important to 
recognize non-face and face patterns and Multi-Layer 
Perceptron (MLP) algorithm is basically used in this 

regard. The MLP neural network has feed forward 
architecture comprising of output layer, hidden layer 
and input layer. The fully connected input units N are 
connected to I hidden layer units. This is connected to 
J output layer units. MLP can represent any Boolean 
functions. The most attractive feature which has made 
MLP quite interesting among research community is 
the back-propagation learning algorithm for 
determining weights. Back propagation method is 
basically used for identifying facial expressions. An 
early implementation of a single perceptron could 
classify smiles from frowns.  A typical example of 
MLP classifying the expressions can be seen in Fig. 
3.  

 

 
Fig.3 Feed forward back propagation neural network 

architecture. 
 
Fig. 3 depicts a feed-forward back propagation neural 
network. The input layer comprises of neurons, which 
provide the data of forehead, mid forehead and mouth 
to the next layer of neurons. The next layer being the 
hidden layer calculates the values and gives it to the 
output layer. Using these values, the system identifies 
the expression on the output layer. Feed forward 
ANN is widely used since it can handle high-
dimensional of the data. The error is 
transmitted/propagated back to the hidden layer for 
modification. The architecture of a single hidden 
layer is of the form: 
f(x)=∑ βjб( ∑ wjkxk+wj0 ) 
 
where б is the fixed monotone function. The 
performance of a single back-propagation network 
can be enhanced by training several different 
networks and averaging their results.  
  
4.2 Issues: 
The issues pertaining to the designing of feed-
forward networks include: 
1)How many units are needed per layer, 
2)How many layers are needed for a given task, 
3)How large the training set should be for “good” 
generalization, 
4)How will the network perform on data not included 
in the training set. 
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V. FEEDBACK NETWORKS 
 
Feedback systems are dynamic systems. When a new 
input pattern is presented, the neuron outputs are 
computed. Because of the feedback paths, the inputs 
to each neuron are then modified, which leads the 
network to enter a new state.  
 
5.1 Self Organizing Maps: 
SOMs have the desirable properties of topology 
preservation, which captures an important aspect of 
the feature maps in the cortex of highly developed 
animal brains. Fig. 2 shows the basic network 
architecture for SOM. The self-organizing map, or 
SOM, introduced by Teuvo Kohonen [24,25] is an 
unsupervised learning process which learns the 
distribution of a set of patterns without any class 
information. A pattern is projected from an input 
space to a position on the map – information is coded 
as the location of an activated node. The SOM is 
unlike most classifications or clustering techniques in 
that it provides a topological ordering of the classes. 
Similarity in input patterns is preserved in the output 
of the process. The topological preservation of the 
SOM process makes it especially useful in the 
classification of data which includes a large number 
of classes. In the local image sample classification, 
for example, there may be a very large number of 
classes in which the transition from one class  
to the next is practically continuous (making it 
difficult to define hard class boundaries). 
 
It consists of basically two dimensional array of units, 
each connected to all n input nodes. Let wij denote the 
n-dimensional vector associated with the unit at the 
location (i,j) of the 2D array. Each neuron computes 
the Euclidean distance between the input vector x and 
the stored weight vector wij.  
 
5.1.1 SOM Algorithm: 
The stages of the SOM algorithm that achieves this 
can be summarized as follows: 
 
1. Initialization– Choose random values for the initial 
weight vectors wj. 
2. Sampling– Draw a sample training input vector x 
from the input space. 
3. Matching– Find the winning neuron I(x) that has 
the weight vector closest to the input vector, i.e. the 
minimum value of dj(x)=∑ (xi-wji)2. 
4. Updating– Apply the weight update equation 
∆wji= η(t) Tj,I(X)(t)(xi-wji) where Tj,I(X) is a  
Gaussian neighbourhood and η(t) is the learning rate. 
5. Continuation– keep returning to step 2 until the 
feature map stops changing. 
 
SOMs are extensively used in robotics, image 
processing, process control, speech recognition, face 
recognition systems, etc. SOMs together with MLP 
can be used exclusively in face recognition systems. 

 
Fig. 4 Facial expression recognition using SOM. 

 
5.1.2 Working: 
A block diagram of for facial expression recognition 
using SOM Neural Network is as shown in the Fig 4. 
In the first stage all the face images are compressed 
for feature processing using two dimensional discrete 
cosine transform (2D-DCT). When the 2D DCT is 
applied with a mask, high-coefficients in an image 
are discarded. Then the 2D IDCT is applied to 
regenerate the compressed image, which is blurred 
due to loss of quality and also smaller in size. In next 
stage uses a self-organizing map (SOM) with an 
unsupervised learning technique which is trained to 
classify vectors into groups to recognize if the subject 
in the input image is “present” or “not present” in the 
image database. After training all the face images, we 
now take a single input image, compress it using 
2DDCT and regenerate it using IDCT. All the trained 
images and untrained input image are simulated. The 
untrained input image is compared with all trained 
images, if the face image is classified as present, the 
best match image is found in the training database 
using minimum absolute deviation and that image is 
displayed, otherwise if the image is not found then 
“image is not found in the database” is displayed . 
 
CONCLUSION 
 
The paper makes a scrutinizing survey of neural 
network techniques to identify various expressions in 
human face. It was found that neural network based 
approach is quite robust to uniquely identify a 
specific expression. MLP and SOM techniques are 
discussed in detail. The review can be used to build 
an effective neural network based schemas for face 
recognition systems. 
 
FUTURE SCOPE 
 
The survey can be used as a module in face 
recognition systems to identify a person’s expressions 
which are crucial to prove his identity in 
authentication domains. 
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