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Abstract

The human face is main part to recognize the iddizis as well as provides the important informatioarrent state of user
behavior through their different expressions. Tlem, in biometric area of the research, automdticéace & face expression
recognition attracts researcher’s interest. Theesthreas which use such technique are computenseienedicine, psychology
etc. Usually face recognition system is consisthgnany internal tasks. Face detection is thetiask of such systems. Due to
different variations across the human faces, thecess of detecting face becomes complex. But withdi different modeling
methods, it becomes possible to recognize thedadenence different face expressions. This papsepts a literature review
over the techniques and methods used for faciakssmn recognition. Also, different facial expliessdatasets available for the
research or testing of existing methods of facigiression recognition are discussed.
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1. INTRODUCTION

Now days, the task of face recognition is widely
used application of image analysis as well aspatter
recognition. This process has been taken the fignif
attention during the last decade.At least two reascount
for this trend: Wide range of first commercial afav
enforcementapplications, and the second after 20syef
research is the availability of viable technolodiesrease
and rising security concerns and face recognitidn o
practical life force received a facial recognitiand face
SatyaHydro system automatically to identify a parso a
digital image as much as processing digital, &k picture
is carried out to verify a computer application can
beconsidered as facial expression recognition Th@].
system was introduced in 1978 by Suwa et. Al. angaa
facial expression recognition system the main pofnfiace
detection and feature extraction and image alighnmen
normalization, categorization. There are technighes are
usedto identify the facial expression number [2].

In human-to-human conversation, the articulation
and perception of facial expressions form a comgatitn
channel in addition to voice which carries vitaoirmation
about the mental, emotional, and even physicaé sifithe
persons in conversation. A person's facial expoessin its
simplest form is a more subtle happy or angry tidsig
feelings or understanding of the speaker expected o
unexpected response from listeners, sympathy, em ehat
the speaker is saying no signal can provide to coimg
background, brings our everyday human user to reattie
forefront in the fabric will move to absorb. Thistsup a
generally prediction, pervasive computing and ambie
intelligence such as needed to achieve the nextrggon
ofcomputing [22]. it's easy to naturally occurring

multimodal human-human communication focused respon
to the user interface will need to be developeddntify
such interfaces and intentions and as expressddetings
of social and emotional indicators will need to d&athe
ability. This vision of the future motivates thesearch for
automated recognition of nonverbal actions and esgion.
Facial expression recognition, computer vision, tgrat
recognition and human-computer interaction resedra$
attracted increasing attention in communities. Andtic
recognition of facial expressions is so affectiwenputing
technologies, intelligent tutoring systems, inchglivarious
forms the essence of the next generation computing
equipment, patient monitoring systems, and etcsqreal
wellness profiled [13]. Human face other gendeffedént
age groups and other physical characteristics pe@on
varies.

Figurel below showing the general framework of
automatic facial expression recognition. Fromthguife,
there are three important phases of overall syskérst is
face detection task in which first prominent featirare
extracted and then face is identified. The secaep $
where the facial feature extraction and recognitibfiacial
expressions to the overall features are removéaeagnd of
the last step in classification. Facial expressiohdnput
image are then recognized. In this paper, facigression
recognition system is introduced, that is, the aasistages
of the various methods used for.
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Fig-1: Generalized Framework for Automatic Facial

Expression System

2. LITERATURE REVIEW

In literature review, many methods for face and
facial expression recognition have been preseiitedever
each of them having their own limitations.

In [1], Eigenfaces and in [2], Fisherfaces, whicé huilt on
Principal Component Analysis(PCA) [1]; the more et
2D PCA [3], and Linear Discriminant Analysis [4]eaalso
examples of holistic methods. Although these methualve
been studied widely, local descriptors have gatehtion
because of their robustness to illumination andepos
variations.

In [5], Heiselet al. showed the validity of the component-
based methods, and how they outperform holistichou.

The local-feature methods compute the descripton fparts

of the face, and then gather the information intee o
descriptor. Among these methods are Local Features
Analysis [6], Gabor features [7], Elastic Bunch fdra
Matching [8], and Local Binary Pattern (LBP) [9]hd last

one is an extension of the LBP feature, that wagirally
designed for texture description [10], applied tacef
recognition. LBP achieved better performance thavipus
methods, thus it gained popularity, and was studied
extensively. Newer methods tried to overcome the
shortcomings of LBP, like Local Ternary Pattern R)T
[11], and Local Directional Pattern (LDiP) [12, 13]he last
method encodes the directional information in
neighborhood, instead of the intensity. In [14],[Zhanget
al. explored the use of higher order local derivatiild3eP)
to produce better results than LBP. Both methodsatker
information, instead of intensity, to overcome weoiand

illumination variation problems

the

In [20], Peng Yanget al. present a novel approach of facial
action units (AU) and expression recognition based
coded dynamical features. In [21], Neeth alproposes
amethod which is implemented using 2D appearanseeba
local approach for the extraction of intransiencidh
features and recognition of four facial expressions

In [22], Anithaet al.discussed in the paper about the various
facial expression databases are available withermifft
variations like illumination, expression, size, gpbacolor,
and texture. In [23], Franlet al. compare performance
ration on JAFFE database of facial expression

recognition. In [24], Wai Kiret akonsider 2-D gabor filter
to obtain palm print and texture feature extractifmm
authentication. They describe five modules to get
satisfactory results which are Palmprint Acquisitio
Preprocessing, Textured Feature Extraction, Matg;hémd

at last Database is usedto store template.

3.0VERVIEW OF FACIAL
RECOGNITION SYSTEM

Human facial expression recognition problem of
three problem areas (fig.1) also includes: (1)figdfaces
view, (2) extracting facial features and/or facfahtures
change as the speed of analysis, and some fagetssion
interpretations  categories (for example, emotions,
facialmuscle actions to classify this informati@uiid in the
facial area), (3) . Face the problem of findingligision
problem (machine vision) or (pattern recognitiors) a
problem in locating, it can be seen as a human face
identification of all areas in the view refers teethead in
pretend occlusions and variations. Clutter, andaRi#igss of
lighting conditions face (face localization, facetettion)
should solve the problem of non-rigid movementscida
expression and facial shgpelor & texture are presence of
a high degree of variability in this problem everorm
difficult. Many techniques to detect faces in stithages
have been developed. However, most of them onlyes$ton
face frontal or near frontal view can detect faaeguably
the most employed detector automatically. Faciakession
analysis in real-time is proposed by Viola and 3ofaxe
detector. Feature extraction of problem a dimeraign
reduction problem (in machine vision and pattern
recognition) as can be seen it referenced thattidpta to
encode features relevant information from a loveiange
the input data set represented.

EXPRESSION

Main problem of the facial feature extraction from
input images may be divided into at least threeedisions:
(1) Are the features holistic (spanning the whaeel) or
analytic (spanning subparts of the face)? (2) haptral
information used? (3) Are the features view- oruvoé
based (2-D/3-D)?

This glossary, facial expression recognition,
analytical approach proposed for the most stabie,f@ce
feature extraction is directed toward. Derived dhéeatures
generally too geometric features such as facialpmmants
(eyes, mouth, etc) shapes and Facial fiduciallyntsoi
(corners of the eyes, mouth, etc.) locations, erghesence
of specific facial wrinkles, bulges, and thetextwt the
facial skin in areas including furrows are représén
Appearance-based independent component analysés fil
features learned image (ICA), principal componeralygsis
(PCA), local feature analysis (LFA), Gabor filterstegral
image filters (also known as box-like filters arefeht filter)
are based on the age-oriented, histograms, etarésat
Several attempts have also reported using both gtimm
and presence features (e.g., [3]). Automatic fakaression
analysis of these methods are referred to as hyheithods,
although it has been reported that based on gemmetr
features based on those methods often are outpertbby,
for example, by using Gabor wavelets or eigenfamsgnt
studies have shown that in some cases the pressice
geometric characteristics can outperform. Yetedras that
both use geometric and presencefeatures some dietbte
choices in terms of facial expressions.

Volume: 02 Issue: 12 | Dec-2013, Available @ http://www.ijret.org

642




IJRET: International Journal of Research in Engineering and Technology

el SSN: 2319-1163 | pl SSN: 2321-7308

Input video Face detection

Facial point localization

Facial point

Fig-2: Detailed process of facial expression recognition
based on geometric-features-based

The muscles of the face, causing contractions that
produce facial expressions, movements offacial sl
change the location and/or the presence of faeatufes
(e.g., brings a frown muscle contractions, Corragatand
move toward each other to produce wrinkles between
eyebrows usually causes eyebrows fig. 3). Suchaagsh
optical flow, facial-point-or facial constituent mur-
tracking results, can be detected by analyzing langes
(for example, whether or not the deep nasolabiabfu) to
make decisions about the appearance of the ensemble
classifiers trained by using an optical flow based
attendance pass features.

Main approaches face to describe the required
processing of facial feature extraction of phasend2 flow
information throughout the whole facial area, srhoot
texture, such as cheek and forehead areas regaufléke
existence of facial components results and visdpécal
flow movement velocity is expressed in terms ofcehese
it's straight face expressions can be used to septehis
approach [2,3] by many researchers. Until recetttky,most
commonly used standard optical flow technology aldy
facial feature points and shape as was used tk. trac

Error and noise, occlusion, clutter and sensititaty
changes in the accumulation of illuminationsuchoptcal
flow techniques to address the limitations inherienthe
recent efforts of automatic facial expression redtgn in
sequential State estimation techniques (such andtaklnd
particle filters) image sequences to track faciehtdire
points. Finally, dense flow information, tracked eth
movements of facial feature points, tracked changebe
shape of facial components, and/or appearance résatu
displayed facial expression are translated intescdption
of the extracted (facial expression interpretatisnjsually
shown affective states (emotions) is either giverfagial
muscles underlying displayed facial expressiondivea It
stems from two major approaches in psychologics¢aech
to measure facial expression: the message andghatsre
decision estimated what a displayed facial expoessuch
as impact or personality, shown underlies behagioch as
the surface of facial movement or facial compon&tiape
description is the purpose of the decision to sighnile the

purpose of this decision is the message type, @&idaca
message ' anger ' brow frown and a facial moveniett
lowers and pulls close together eyebrows in a diggisions

can be judged as approach while explaining thesaeci
message. The conclusions conveyed messages, leaving
higher-order objective decision to be about to giglgment

is all about effort.

Corrugator

Fig-3:Facial
contraction

appearance of the Corrugators muscle

Most commonly used facial expression descriptors in
message judgment approaches are the sixbasic emotio
(fear, sadness, happiness, anger, disgust & serposk
Fig. 4) Ekman and discrete emotion theorists whggsat
that universally these emotions and facial expoessiare
recognized by the signature decision approachesopsal.
Commonly used facial action coding system definecef
battle action descriptors units such as AUs, masiaf
expressions developed analyzers, yet, the goaluafan
facial impact analysis and a small set of joy andea as
prototypic emotional facial expressions to iden&ftempted
however, you can identify systems that were deditedy
reported many promising prototype produced in fatages
and effortlessly display AUs validation side alsashsome
recent efforts have been reported as well. Whige gkpert
rules and methods such as simple approach Ntrikaonle,
including machine learning are the old ways to empglome
of the relevant information from the input datathe facial
expression interpretations categories, and recéati¢ often
more) methods to classify jobs in probabilistiatistical,
and ensemble techniques, especially face imagemaitio
facial expression recognition seem to be suitalde f
learning sequences.
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Fig-4: Prototypic facial expressions of six basic emudio
(left-to-right from top row): disgust,happiness,dsass,
anger, fear, and surprise.

4. EXPERIMENTAL DATASETS

For the practical work over facial expression
recognition, there is a need to have scientificeaesh
datasets for different subjects. The dataset wisdhmaving
more uncontrollable conditions, it is a good choid&e
uncontrollable conditions are like pose, occlusion,
expression, illumination, expression variation, @tcere are
many datasets presented to test methods of fagasgsion
recognition. Some datasets are paid basis and some
publically available online. In some datasets pwepssed
images are given for learners. In datasets, onsopehas
different samples images. The datasets like FERET,
Extended YaleB, CMU-PIE, AR, Cohn Kanade, ORL, and
Indian Face database, Japanese Female Facial Expres
JAFEE, etc. From this all, FERET face database GidJ
(PIE) pose, illumination and expression face datalia the
one which are de-facto standard and are very ceoragto
handle different problem domain. In contrast to EHER
database, there are some common expression database
which is openly available that are Cohn-Kanade (ueta
sometimes stated as CMU-Pittsburg AU coded database
which has posed expressions [17] and is not fit for
spontaneous expressions. Similar posed expresaiabake
are AR face database [18], Japnese Female Facial
Expression Database (JAFFE) [19] etc.

5. CONCLUSION

In this paper, the review of framework of facial
expression recognition has been highlighted. Irs, thihe
different components and phases required for facial
expression recognition have been discussed. Inose2t
the different faces with example of process of dhci
expression recognition have presented. In sectjosofe
recent works which are done by various authors taeal
expression recognition are focused. Finally, théaskts

which plays very important part of this researchaaare
considered. And different facial expression dataghbse
are widely used for research purpose are listed.

ACKNOWLEDGEMENT

| wish to express my sincere thanks and deep sense
of gratitude to respected mentor and guide Mr. \BBru,
Associate Professor in Department of Electronicgl an
Telecommunication Engineering of Singhgad collede o
Engineering, Vadgaon (BK), Pune 41, for the tecinic
advice, encouragement and constructive criticisrhjclv
motivated to strive harder for excellence.

REFERENCES

[1] M. Turk and A. Pentland, “Eigenfaces for recitigm,”
J. Cognit. Neuroscivol. 3, no. 1, pp.71-86, 1991.

[2] P. Penev and J. Atick, “Local feature analygiggeneral
statistical theory for object representatiofétw.,Comput.
Neural Syst.vol. 7, no. 3, pp. 477-500, 1996.

[3] T. Ojala, M. Pietikdinen, and D. Harwood,
comparative study of texture measures with classifn
based on feature distributiondattern Recognit.vol. 29,
no. 1, pp. 51-59, Jan. 1996.

[4] P. N. Belhumeur, J. P. Hespanha, and D. J.dfmn&n,
“Eigenfaces vs. Fisherfaces: Recognition using sclas
specific linear projection,/EEE Trans. Pattern Anal. Mach.
Intell., vol. 19, no. 7, pp. 711720, Jul. 1997.

[5]K. Etemad and R. Chellappa, “Discriminant analy®r
recognition of human face images]” Opt. Soc. Amer. ,A
vol. 14, no. 8, pp. 1724-1733, 1997

[6] L. Wiskott, J.-M.Fellous, N. Kuiger, and C. vater
Malsburg, “Face recognition by elastic bunch graph
matching,”IEEE Trans. Pattern Anal. Mach. Intellzol. 19,

no. 7, pp. 775779, Jul. 1997.

[7] Martinez A. and Benavente R.,
Database, Technical Report1998.

[8] J. Yang, D. Zhang, A. F. Frangi, and J. Y. Yafibwo-
dimensional PCA: A new approach to appearance-based
face representation and recognitiofPEE Trans. Pattern
Anal. Mach. Intell, vol. 26, no. 1, pp. 131-137, Jan. 2004.

[9] B. Heisele, T. Serre, and T. Poggio, “A compatie
based framework for face detection and identifarati Int.

J. Comput. Vis.vol. 74, pp. 167-181, Aug. 2007.

[10] D. Gabor, “Theory of communicationJ. Inst. Electr.
Eng. Ill, Radio Commun. Engrol. 93, no. 26, pp. 429-457,
Nov. 1946.

[11] Kanade T., Cohn J., and Tian Y., “Compreheasiv
Database for Facial Expression Analysig,’Proceedings of
IEEE International Conference on Face and Gesture
Recognitionpp. 46-53, 2000.

[12] Wai Kin Kong, David Zhang, Wenxin Li “Palmptin
feature extraction using 2-D Gabor Filters” Else\attern
Recognition 36 (2003) 2339 — 2347.

[13] Caifeng Shan, Shaogang Gong and Peter W. McQwa
“Robust Facial Expression Recognition Using LocalaBy
Patterns” 0-7803-9134-9/2005, |IEEE.

[14] T. Ahonen, A. Hadid, and M. Pietikainen, “Eac
description with local binary patterns: Applicatite face

“A

“The AR Face

Volume: 02 Issue: 12 | Dec-2013, Available @ http://www.ijret.org

644




IJRET: International Journal of Research in Engineering and Technology

el SSN: 2319-1163 | pl SSN: 2321-7308

recognition,”|[EEE Trans. Pattern Anal. Mach. Intelivol.
28, no. 12, pp. 2037-2041, Dec. 2006.

[15] Peng Yang, Qingshan Liu, Dimitris N. Metaxas,
“Boosting Coded Dynamic Features for Facial Actidmits
and Facial Expression Recognition”, IEEE-2007.

[16] Frank Y. Shih, Chao-Fa Chuang, Patrick S. Rang/
“Performance Comparisons Of Facial Expression
Recognition In Jaffe Database” International Jourof
Pattern Recognition and Atrtificial Intelligence V@2, No.

3 (2008) 445-459.

[17] X. Tan and B. Triggs, “Enhanced local textteature
sets for face recognition under difficult lightiegnditions,”
IEEE Trans. Image Processol. 19, no. 6, pp. 1635-1650,
Jun. 2010.

[18] T. Jabid, M. H. Kabir, and O. Chae, “Localeatitional
pattern (LDP) for face recognition,” Froc. IEEE Int. Conf.
Consum. ElectronMar. 2010, pp. 329-330.

[19] T. Jabid, M. H. Kabir, and O. Chae, “Robusti#h
expression recognition based on local directioratepn,”
ETRI J, vol. 32, no. 5, pp. 784-794, 2010.

[20] M. Kabir, T. Jabid, and O. Chae, “A local ditional
pattern variance (LDPv) based face descriptor f@mdmn
facial expression recognition,” iAroc. 7th IEEE Int. Conf.
Adv. VideoSignal Based Surveithep. 2010, pp. 526-532.
[21] B. Zhang, Y. Gao, S. Zhao, and J. Liu, “Local
derivative pattern versus local binary pattern: gac
recognition with high-order local pattern descriptdEEE
Trans. Image Processvol. 19, no. 2, pp. 533-544, Feb.
2010.

[22] Neeta Sarode, Prof. Shalini Bhatia, “FaciapEession
Recognition”, International Journal on Computer eBce
and Engineering, Vol. 02, No. 05, 2010, 1552-1557.

[23] Adin Ramirez Rivera, Jorge Rojas Castillo, and
OksamChae, Member, |IEEE, “Local Directional Number
Pattern for Face Analysis: Face and Expression
Recognitiofi, IEEE

TRANSACTIONS ON IMAGE PROCESSING)L. 22,
NO. 5, MAY 2013..

[24] Anitha C, M K Venkatesha, B Suryanarayanagadi
“A Survey On Facial Expression Databases” Inteometi
Journal of Engineering Science and Technology 2¢10),
2010, 5158-5174.

Volume: 02 Issue: 12 | Dec-2013, Available @ http://www.ijret.org

645



