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Abstract
Affective computing is the study and development of systems 
and devices that can recognize, interpret, process, and simulate 
human affects. It is an interdisciplinary field spanning computer 
science, psychology, and cognitive science. A motivation for the 
research is the ability to simulate empathy. The machine should 
interpret the emotional state of humans and adapt its behaviour 
to them, giving an appropriate response for those emotion. This 
paper reviews affective computing in area of face recognition 
and classification.
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I. Biometric Systems
“Biometrics consist of technologies that support automatic 
identification or verification of identity based on behavioral or 
physical traits” .Biometrics validates identities by calculating 
unique individual characteristics. The most predominant areas of 
biometrics involve fingerprints, iris and facial characteristics, hand 
geometry, retina, voice and touch. Over the last twenty years or so 
there has not been a significant market for Biometric technologies. 
They have been consigned to infrequent use in films and in some 
high-security government or military installations. Nowadays, 
Biometrics is increasing it’s stronghold in many aspects of both 
public and private life.

Fig. 1: Biometric Market Technology

II. History of Face Recogination
The history of face recognition dates back to the 1960’s when 
a semi-automated method was used to compare facial features.  
First the key features in the photograph were marked by hand; key 
features included eyes, ears, nose and mouth.  Then the distances 
and ratios between these marks and a common reference point were 
computed and these values were then compared to reference data 
of other faces. In the early 1970’s Goldstein, Harmon and Lesk  
created a face recognition system using 21 particular markers e.g. 
hair color and lip thickness.  

Fig. 2: Example of Face Recognition

The purpose of this project is to create a vision based biometric 
authentication system for PCs. Nowadays, most PCs use a password 
based authentication system to determine access rights. The reason 
for creating a vision based authentication system is because the 
password based system:

Less secure – Anybody may enter anybody else’s password• 
Remembering passwords – This may become a problem when • 
a user is accessing a number of different systems

Tedious – A user has to enter his/her passwords every time the 
workstation needs to be locked.

III. Application of Biometric Systems

A. Forensics
The use of biometric in the law enforcement and forensic is more 
known and from long date, it is used mainly for identification 
of criminals. In particular, the AFIS (automatic fingerprint 
identification system) has been used for this purpose.

B. Government
There are many application of the biometry in the government 
sector. An AFIS is the primary system used for locating duplicates 
enrolls in benefits systems, electronic voting for local or national 
elections, driver’s license emission, etc.

C. Commercial
Banking and financial services represent enormous growth areas 
for biometric technology, with many deployments currently 
functioning and pilot project announced frequently.

D. Health Care
The applications in this sector includes the use of biometrics to 
identify or verify the identity of individuals interacting with a 
health-care entity or acting in the capacity of health-care employee 
or professional. The main aim of biometrics is to prevent fraud, 
protect the patient information and control the sell of pharmaceutical 
products.

E. Travel and Immigration
The application in this sector includes the use of biometrics to 
identify or verify the identity of individual interacting during the 
course of travel, with a travel or immigration entity or acting in 
the capacity of travel or immigration employee.
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1. Face Recognition 
A face recognition would be capable of identifying new instances 
of faces that the computer has been trained or programmed to 
recognise. Given the prior knowledge of a set of known face, and a 
digitised scene that contains one or more faces to analyse, the face 
recognition system attempts to locate the position and orientation, 
extract, enhance, and finally recognise the extracted face(s).  

Fig. 3: A Facial Recognition Process With Face Vectors

There are two important elements in face recognition system: the 
training face set and the test face set. 

The training face set is a set of known faces used to teach • 
the recognition system.
The second element is the test face set. These faces serve as • 
the input to the face recognition system.

(i). Application of Face Recognition
Secure Access to Entrances, Protected Property: Currently, the 
most popular means of access are key access, magnetic/smart 
card, and/or pin number authentication. The provider of means 
of access trusts that only the authorised person holds those means 
of access.

(ii). Surveillance Statistics/Audit
Currently, a surveillance system simply records snapshots from 
the surveillance camera at  fixed intervals. This system does not 
provide any statistical information, and is practically useless unless 
one spends a great deal of time looking at the video. Applying 
face recognition technology to only those snapshots would unveil 
a whole range of statistical information and give a potential audit 
trail.

(iii). Authenticating Users of Computer Networks
The most commonly used method of authenticating a computer 
user is via username and password. Many companies have 
discovered that passwords can be guessed, stolen or forgotten. 
They can often be cracked using tools freely available on the 
internet. Multiple passwords per user is not feasible, as this 
is inconvenient for the user, difficult to remember, and time 
consuming for administrators.

(iv). Time and Attendance
Many companies enforce a punch card policy on employees. 
This requires the employee to insert a card into a time stamping 
machine (the traditional method). The aim is to record the time 
of getting into work, leaving work, and the attendance of this 
particular employee. This method is cumbersome and slowly 
losing its popularity. A successful face recognition provides the 
identical functionality without the hassle of a punch-card, and the 
recorded date and time can be fed into the personnel management 
system directly.

IV. Related Work
Zhou, Qiang et al [1] Facial expression recognition is an 
interesting and challenging problem and impacts important 
applications in many areas such as intelligent environments and 
multimodal human computer interface. Geometry, Gabor wavelets 
representation and Local Binary Patterns (LBP) are three types of 
successful facial features for facial expression recognition. In this 
paper, the recognition performance of geometry, Gabor wavelets 
representation and LBP, was compared on facial expression 
recognition tasks.

Table 1: Recogination Results of Facial Expressions

This paper has investigated the different performance of three types 
of facial features: geometry, Gabor wavelets representation and 
LBP on facial expression recognition tasks. From the experimental 
results obtained on the popular JAFFE facial expression database, 
they can conclude that Gabor wavelets representation yields 
the best performance although it has the highest computation 
complexity.
Bettadapura[2]The automatic recognition of facial expressions 
has been an active research topic since the early nineties. There 
have been several advances in the past few years in terms of face 
detection and tracking, feature extraction mechanisms and the 
techniques used for expression classification.

Table 2: Cohenet al.’s System Performance

This paper’s 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 comers who are 
interested in this field but have no background knowledge on 
the same.
Saha, Ashirbani [3]. This paper proposes the use of the combination 
of digital curve let transform and local binary patterns for 
recognizing facial expressions from still images. The curve let 
transform is applied to the image of a face at a specific scale and 
orientation. Local binary patterns are extracted from the selected 
curve let sub-bands to form the descriptive feature set of the 
expressions.
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Table 3: Confusion Matrix obtained by Curvelet (3, 16) and LBP 
(8, 2) on Cohn-Kanade Database

The method has showed promising results in JAFFE and Cohn-
Kanade databases and this demonstrates the efficiency of curvelet 
based LBP as a good feature extractor. There is a scope for detailed 
study of the proposed feature extractor using various classifiers.
Metallinou et al[4]Emotion expression is an essential part of human 
interaction. Rich emotional information is conveyed through the 
human face. In this study, they analyze detailed motion-captured 
facial information of ten speakers of both genders during emotional 
speech. They derive compact facial representations using methods 
motivated by Principal Component Analysis and speaker face 
normalization.

Table 4: Detailed Emotion Classification Percentages Per Speaker, 
Using Normalized PFA Features and HMMs Trained on Emotional 
Visemes

In this work, they used a large, multi-speaker emotional database for 
the challenging speaker-independent emotion classification task. 
We examined a variety of facial representations and found that the 
use of averaged, decorrelated and normalized marker information 
leads to average accuracies on the order to 75% for happiness, 
50-60% for anger and sadness and 35% for neutrality.
Zavaschi et al [5]They present the Computer Expression 
Recognition Toolbox (CERT), a software tool for fully automatic 
real-time facial expression recognition, and officially release it 
for free academic use. CERT can automatically code the intensity 
of 19 different facial actions from the Facial Action Unit Coding 
System (FACS) and 6 different prototypical facial expressions. 
It also estimates the locations of 10 facial features as well as the 
3-D orientation (yaw, pitch, roll) of the head.

Table 5: Performance on M3

Some of the most pressing issues are generalizing to non-frontal 
head poses, providing good performance across a broader range 
of ethnicities, and the development of learning algorithms that 
can benefit from unlabeled or weakly labeled datasets.  
Littlewort[6]In this work, a novel facial feature extraction method 
is proposed for automatic facial expressions recognition, which 
detecting local texture information, global texture information 
and shape information of the face automatically to form the 
facial features. First, Active Appearance Model (AAM) is used 
to locate facial feature points automatically. Then, the local texture 
information in these feature points and the global texture feature 
information of the whole face area are extracted based on the 
Local Binary Pattern (LBP) techniques.

Fig. 3: Examples of Right Recognition

The Local Binary Pattern technique was used to represent face 
global texture effectively in The author  previous work and 
experiments show it is effective to describe classical and obvious 
expression features. To improve its performance, a novel feature 
vector is proposed in this paper, which take the local texture 
feature, global texture feature and shape feature into consider 
for forming feature vector.
Tian, Yingli et al[7]Human facial expressions plays an important 
role in interaction and communication between each other. 
Automatic facial expression recognition is most interesting 
and challenging subject in areas like signal processing, pattern 
recognition, artificial intelligence etc. Its applications include 
human-computer interfaces, human emotion analysis and medical 
care and cure. In this paper, a new method of facial expression 
recognition based on local binary patterns (LBP) and local fisher 
discriminant analysis (LFDA) is presented.
Long, Fei[8]Engineered features have been heavily employed in 
computer vision. Recently, feature learning from unlabeled data 
for improving the performance of a given vision task has received 
increasing attention in both machine learning and computer vision. 
In this paper, they present using unlabeled video data to learn 
spatiotemporal features for video classification tasks. Specifically, 
they employ independent component analysis (ICA) to learn 
spatiotemporal filters from natural videos, and then construct 
feature representations for the input videos in classification tasks 
based on the learned filters

V. Summery
Facial Expression gives important information about emotion of 
a person. Face emotion recognition is one of main applications 
of machine vision that widely attended in recent years. It can 
be used in areas of security, entertainment and Human Machine 
Interface (HMI). Emotion recognition usually uses of science 
image processing, speech processing, gesture signal processing 
and physiological signal processing. This paper a reviews 
algorithmsrelating to face emotion recognition have been studied 
extensively. 
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