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Abstract- Facial expression is a prominent posture beneath the skin of the face. They are ways of communication in humans 
which convey many things non verbally. During the past years face recognition has received significant attention as one of the 
most important applications of image understanding and analysis. Many algorithms have been implemented on different static 
and non static conditions (uncontrolled conditions).Static conditions include static and uniform background, identical poses, 
similar illumination, neutral frontal face .Non static conditions include position, partial occlusion orientation; varying lighting 
conditions and facial hair which makes recognition process a complex problem. All these factors influence face recognition 
process. The main stages for face recognition include face detection, feature representation and classifications. Researchers 
have described distinct approaches for face recognition. This work presents a survey of face recognition techniques, methods 
used by them,their performance & their limitations. 
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I. INTRODUCTION 
 
In recent decade, facial expression recognition has 
become a progressive area of research. There are many 
applications and algorithms that use Facial 
Expressions to evaluate human nature, feelings, 
judgment, opinion .These expressions are   produced 
as a result of distortions of facial features due to the 
contraction of facial muscles. Facial expression 
recognition is not an easy task because of 
circumstances like illumination, facial occlusions, face 
colour / shape etc. These expressions can vary 
between individuals.  
Face recognition systems have many problems 
pertaining to pose, light, facial expression and quality 
of picture. It can be solved by applying some sort of 
image preprocessing before they are applied for 
further analysis purpose. The overall process 
comprises of following stages: 
1) Creation of training set and read in images. 
2) Apply pre processing techniques. 
3) Format data and calculate the face space. 
4) Apply same preprocessing tests to the test images. 
5) Run test images against the face space. 
6) Rank techniques based on number of correct 
matches and false matches and time to calculate data. 
 
The different methods to test includes smoothing, 
blurring, sharpen, edge detection, image size and 
combination. The results obtained will be based on 
ranking system based on correct matching , speed and 
incorrect matching .The face biometric comprises of 
micro elements and macro elements. Fig. 1 a,b,c  are 
showing Components of facial recognition system. 
 Macro elements include nose, mouth, eyes, cheek 
bone, chin, lips, forehead and ears. Micro elements 
verify the distance between the macro features or 
reference features and their size. 
The applications of facial recognition include 
Criminal Identification, Missing Children 

Identification, Passports/Driver’s License, Voter 
identification, Welfare fraud, Logging on to computer, 
Accessing files, Surveillance, Access to Building etc. 

 
(a) 

 
(b) 

 
(c) 

Fig. 1: a,b,c  are showing Components of facial recognition 
system. 

 
The facial expression recognition system is divided 
into four major steps:  
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 Face detection 
 Normalization 
 Feature extraction 
 Classification 
Face detection & normalization phase detects the face 
and lighting effects are reduced to some extent . The 
next step is feature extraction which extracts the 
features & irrelevant features are eliminated in feature 
selection process. Final step is classification where the 
facial expressions are classified in to six basic 
emotions shown in Figure 2. Generally, there are two 
techniques in the facial expression recognition process 
and the first technique is based on facial feature & the 
other technique considers the holistic view of the 
recognition problem. 
 
A. Feature based approach  
A feature-based approach to face recognition in which 
the features are derived from the intensity data without 
assuming any information of the face structure is 
presented. The feature extraction is biologically 
provoked, and the locations of the facial appearance 
often correspond to salient facial features such as the 
eyes, nose, etc. Then these features are segmented & 
then it can be used as the input data for structural 
classifier. The techniques like dynamic link 
architecture, pure geometry & hidden Markov model 
(HMM) are put under this category. During the survey 
it have been studied that eyes, mouth, and nose are the 
prominent features for face recognition. 
 
B. Holistic approach  
In this approach the statistical methods are used to 
elaborate the statistical characterization from the 
entire training sample images. There are the 
techniques like eigenfaces, probabilistic eigenfaces, 
fisherface, support vector machines(SVM), nearest 
feature lines (NFL) and independent-component 
analysis which can be used in the holistic approach. 
 

 
Fig.2 Examples of six basic emotions (anger, disgust, fear, 

happiness, sadness and surprise) uses includes tracking facial 
features, recognition of activation of facial muscles (Facial 

Action Units) 

C. Hybrid approach 
Hybrid approach is a combination of above two 
mentioned approaches. The idea of this method comes 
from how human vision system perceives both local 
features and whole face. The methods like modular 
eigenface, hybrid local feature, shape normalized, and 
component based methods are used in hybrid 
approach. The Human facial features have the great 
significance in the face recognition process. These 
facial features have the distinguishing characteristics 
which are not present in other facial components such 
as forehead, cheeks and chin. The local minima of a 
facial image are the eyes, the mouth, and the nostrils 
while the local maximum is the tip of the nose. 
 
 Advantages of Facial Recognition: 
1. As a biometric identifier like in case of driver 
license and passport.  
2. It is a good biometric identifier for quick and 
small-scale verification applications.    
   Disadvantages of Facial Recognition: 
1. Controlled source is needed for better results. 
2. Disguised person is not identified.  
 
II. LITERATURE REVIEW 
 
In literature review, many methods for face and facial 
expression recognition have been presented; however 
each of them having their own limitations.In, 
Eigenfaces and in, Fisherfaces, which are built on 
PCA, the more recent 2D PCA , and Linear 
Discriminant Analysis(LDA) are also examples of 
holistic methods. These methods have been studied 
widely, local descriptor have gained attention because 
of their robustness to illumination and pose variations. 
In, Heiseleet al. showed the validity of component 
based methods, & how they outperform holistic 
methods.  
 
The local-feature methods compute the descriptor 
from parts of the face, and gather the information into 
one descriptor. Among these methods are Local 
Features Analysis (LFA), Gabor features, Elastic 
Bunch Graph Matching, and Local Binary Pattern 
(LBP). The last one is an extension of the Local Binary 
Pattern feature that was originally designed for texture 
description, applied to face recognition. LBP achieved 
better performance than previous methods, thus it 
gained popularity, and studied extensively. Newer 
methods tried to overcome the drawbacks of LBP, like 
Local Ternary Pattern (LTP) , and Local Directional 
Pattern (LDP) .  
 
The last method encodes the directional information in 
the neighborhood, instead of the intensity. In , Zhang 
et al. explored the use of higher order local derivatives 
(LDeP) to produce better results than local binary 
pattern (LBP). Both methods use other information, 
instead of intensity, to overwhelm noise and 
illumination variation problems. 
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In, Peng Yang et al. present a novel approach of facial 
action units (AU) and expression recognition based on 
coded dynamical features. In, Neeta et al. proposes a 
method which is implemented using 2D 
appearance-based local approach for the extraction of 
intransient facial features and recognition of four 
facial expressions. In, Anitha et al. discussed in the 
paper about the various facial expression databases are 
available with different variations like illumination, 
expressions, size, shape, color, and texture. In, Frank 
et al. made a comparison between performance ration 
on JAFFE database of facial expression recognition. 
In, Wai Kin et al consider 2-D gabor filter to obtain 
palm print and texture feature extraction for 
authentication. These  five modules to get satisfactory 
results which are Palm print Acquisition, 
Pre-processing, Matching, Textured Feature 
Extraction, and Database is used to store template 
factorization (GSNMF) for extraction of feature 
verified on different databases.  
 
A general review of Facial Expression Recognition 
using various technique has been presented in the form 
of a table I.  
 
III. TECHNIQUES USED FOR FACIAL 

EXPRESSION RECOGNITION 
 
There are different face recognition techniques that 
apply mostly to the frontal faces. This section gives an 
overview of all these techniques with their advantages 
and disadvantages .The methods which are used for 
the face recognition are eigenfaces (eigenfeatures), 
neural networks, Principal Component Analysis  
,hidden Markov model, geometrical feature matching. 
 
a) Principal Component Analysis (PCA) 
Principal Component Analysis (PCA), also known as 
the Eigen face approach is one of the popular methods 
for facial expression recognition. It effectively 
characterizes geometry of face. Face can be easily 
reconstructed by only  
 

Table I. Comparision table on literature survey 

 

 
 
considering small amount of information that can be 
obtained by using Eigen faces, PCA faces difficulty if 
other factors like  lighting and view pointing. 

 
Fig. 3 PCA METHOD 

 
b) Hidden Markov model 
 Inactive stochastic modeling that depends on HMM is 
an ideal approach for speech applications. HMMs 
need a series of experimental 1D and 2D 
images;images should be transformed to either a 
chronological sequence of 1D or spatial.  
 
c) Geometrical feature matching 
This techniques works on the calculation of a set of 
geometrical features from the picture of a face. The 
complete configuration can be depicted with the help 
of a vector which provides help in the representation 
of position and size of the main facial features. The 
main facial features are such as eyes, eyebrows, nose, 
mouth, & the shape of face outline. Every 
geographical element (river, road, contour line and so 
on) has innate geometric features and these geometric 
features can be represented by the geometric data 
which are also called as the coordinates. These data 
processed should define their geometric features. On 
the comparison of the features of the data with the 
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innate ones, we can find that which links are the best 
ones. So the geometric features of elements may be 
considered as credible data in the process.  
 
d) Neural network 
The applications of neural networks are in many 
pattern recognition problems, like character 
recognition, object recognition, and autonomous robot 
driving. The main advantage of the neural network in 
the face recognition is the feasibility of training a 
system to capture the complex class of face patterns. 
To get the best performance by the neural network, it 
has to be extensively tuned (number of layers, number 
of nodes, learning rates, etc.). The neural network is 
widely used because it is non linear in the network. So, 
the feature extraction step may be more efficient than 
the linear Karhunen-Loeve methods in a 
dimensionality reducing linear projection is selected 
which increase the scatter of all projected samples. 
The authors reported that there was 96.2% accuracy in 
the face recognition process when 400 images of 40 
individuals are considered. The classification time is 
less than 0.5 second, but training time is as long as 4 
hours features in a hierarchical set of layers and 
provides partial invariance to translation, rotation, 
scale, and deformation. In general, neural network 
approaches encounter problems when the number of 
classes (i.e., individuals) increases.  
 
e) Template Matching 
We can exploit other face templates from different 
prospects in order to characterize single face.The 
complexity arises only during the extraction of 
template.                 
 
CHALLENGES 
 
The face expression research community has 
transferred its focus to the recognition of spontaneous 
expressions.Capturing spontaneous and controlled 
expressions on images and video is one of the biggest 
challenges . As noted by Sebe et al., if the subjects 
become aware of the recording and data capture 
process, their expressions immediately loses its 
authenticity. To overcome this they used a hidden 
camera to record the subject’s expressions and later 
asked for their consents. But moving ahead, 
researchers will need data that has subjects showing 
spontaneous expressions under different lighting and 
occlusion conditions. For such cases, the hidden 
camera approach may not work out. Asking subjects to 
wear scarves and goggles (to provide mouth and eye 
occlusions) while making them watch emotion 
inducing videos and subsequently varying the lighting 
conditions is bound to make them suspicious about the 
recording that is taking place which in turn will 
immediately cause their expressions to become 
unnatural or semi-authentic. Another major challenge 
is labeling of the data that is available. Usually it is 
easy to find a bulk of unlabeled data. But labeling the 

data or augmenting it with meta-information is a very 
time consuming process and possibly error-prone. 
 
IV. PROPOSED SYSTEM 
 
Face recognition have been surveyed and it has been 
found that most of the techniques have drawbacks 
while recognizing the expression as depicted in Table 
I. Based on the survey this work proposes a modified 
facial expression detection system which will enhance 
the accuracy of detecting expressions. Architecture of 
the proposed work is shown as block diagram in 
Fig.4.Various phases of expression detection as : 
 
Image capture consists of a camera system to capture 
face images. Depending on the application, this can be 
a video camera which allows for a real-time response 
to a continual stream of images or a still camera that 
obtains face images in a more controlled environment. 
A recent trend is also to capture three-dimensional 
images. 
Face detection and registration is responsible for 
locating a face image within the input image and for 
determining the position of facial landmarks such as 
eye centers and the tip of the nose. This is a more or 
less difficult problem depending on how controlled are 
the conditions under which the image is captured. In 
very uncontrolled conditions, pose normalization may 
also have to be performed. 
Feature extraction and selection obtains useful 
attributes from the matrix of pixel intensities1 which 
represents the raw input image. It is possible to 
directly detect AUs by measuring the relative position 
of a large number of facial landmarks Tian et al. 
(2001).It has been found,comparable or better results 
can be obtained by taking a more holistic approach to 
feature extraction Donato et al. (1999) using methods 
such as Gabor wavelets, principal components 
analysis (PCA) Turk and Pentland (1991) and local 
binary patterns (LBP) .  

 
Fig. 4: Phases of Face expression recognition system 

architecture 
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AU classifcation applies some form of pattern 
analysis technology to make classification decisions 
about the presence or absence of individual AUs in the 
input image. Such a classifer must first be trained 
using a set of images for which the AUs have been 
manually determined. 
Expression classifcation maps the set of detected AUs 
to one of the expressions which is of interest in the 
particular application.Common human emotions, such 
as fear,anger, surprise etc., this mapping can be 
performed using a standard FACS code book.  

 
Appropriate action means the action taken by an 
external system in response to the detected facial 
expression. Some  
examples are the sounding of an alarm if the driver of a 
vehicle is showing signs of drowsiness, offering help 
information to the user of a computer system who 
displaying an expression of puzzlement and raising an 
alert when a stressed or nervous person is attempting 
to enter a secure building. 
 
CONCLUSION 
 
This works objective was to introduce the recent 
advances in face expression recognition and the 
associated areas in a manner that should be 
understandable even by the new researchers who are 
working in this area but have no background 
knowledge on the same. In order to do so, we have 
surveyed at the various aspects of facial expression 
recognition in detail.  
The techniques used in past detect Human Facial 
expression and recognize them on the basis of 
accuracy and computational time and different 
algorithms. Some of them contain drawbacks in terms 
of recognition rate or timing. The most optimum 
recognition rate can be obtained though combination 
of given techniques, extract their features as per our 
need and final comparison will be done to find out  the 
results. The success of implementation depends on 
pre-processing stage on the images because of 
illumination and feature extraction. Proper Static 
conditions must be applied to enhance them. 
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