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A Survey on Various Facial Expression
Technigues

Md. Sarfaraz Jalil, Joy Bhattacharya

Abstract— Human Action and Expression plays a vital role for the recognition of faces in various applications. Since various technique are
implemented for the recognition of various facial expressions. But here in this paper a complete survey of all these techniques
implemented for facial expression is analyzed and discussed here so that on the basis of their various advantages and limitations a more
improved and efficient technique is implemented in future. The proposed methodology implemented in future can be compared on the
basis of number of facial features extracted and their accuracy of recognition.

Index Terms— FACS, Facial expressions, Gabor filter, Feature Extraction.

1 INTRODUCTION

Visual communication is very important for humans as
social beings. The pioneering study on emotion messages

revealed from human faces was from Darwin’s work [1].
Then Ekman defined six basic emotions which are claimed to
be universally associated with distinct facial expressions [2].
These six basic emotions are: happiness, sadness, surprise,
fear, anger, and disgust. Although the question about whether

these basic emotions are indeed universal still remains an Deformation Geometric Appearance
open question, most of the vision-based facial expression stud- Extraction Features Features

ies rely on Ekman’s definition about the universal categories | Image Based Gabor Filter Local Gabor Filter
of emotions. The Facial Action Coding System (FACS) is a Bank, Fiher’s
human observer-based system that has been developed to fa- Linear

cilitate objective measurement of subtle changes in facial ap- decomposition.
pearance caused by contractions of the facial muscles [3]. Via | Model Based Point Distribution | Feature point
44 action units, FACS is able to give a linguistic description of Model Tracking

all visibly discriminable expressions. Automatic facial expres-
sion systems can be applied to human-computer interaction,
stress monitoring systems, low-bandwidth videoconferencing,
human behavior analysis, etc [4]-[18]. Thus in recent years, the
research of developing automatic facial expression recognition
systems has attracted a lot of attention from many different
fields. While an overview of the early works in facial expres-
sion analysis can be found in [19], a more recent and complete
overview is referred to [20]. The approaches to facial expres-
sion recognition can be roughly divided into two classes: ge-
ometrical feature-based approaches and appearance-based
approaches [16]. The geometrical feature-based approaches
rely on the geometric facial features which present the shapes
and locations of facial components such as eyebrows, eyes,
canthus, nose, mouth etc. Experimental results exhibited that
the facial features cannot always be obtained reliably because
of the quality of images, illumination, and some other disturb-
ing factors. As for the appearance-based approaches, the
whole-face or specific regions in a face image are used for the
feature extraction via optical flow or some kinds of filters.
Some approaches focus on the discrimination of facial expres-
sion at the level of emotion prototypes but some other ap-
proaches are able to discriminate expressions at a fine-grained
level via the recognition of action units [12]. Some approaches
can fully automatically recognize expressions from image se-
quences but some approaches still need to manually label
some feature points before the recognition procedure. With

few exceptions, most proposed approaches have used relative-
ly limited data sets. Detailed comparisons of the existing ap-

proaches were provided in the review article [20].

2 LITERATURE SURVEY

Motion Extraction | Active contour Gabor Filter Bank

PCA, Gabor Filter
Bank & AdaBoost

Haar like features,
Multimodal facial
feature  tracking,
Candid Grid Node

Sequence Based

Table 1: Facial Expression Extraction Methods

Geometric Feature Extraction

Geometric Extraction is to detect and track changes of facial
components in near frontal Face images. Tian et al. develop
multi-state models to extract the geometric facial features. A
three-state lip model describes the lip state: open, closed, tight-
ly closed. A two-state model (open or closed) is used for each
of the eyes. Each brow and cheek has a one-state model. Some
appearance features, such as nasolabial furrows and crows-
feet wrinkles, are represented explicitly by using two states:
present and absent.

Model Based:

Automatic Active Appearance Model (AAM) mapping can be
employed to reduce the manual preprocessing of the geomet-
ric feature initialization. Xiao et al. [21] performed the 3D head
tracking to handle large out-of plane head motion and track
nonrigid features. Once the head pose is recovered, the face
region is stabilized by transforming the image to a common
orientation for expression recognition [22].

Image Sequence:
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Given an image sequence, the region of the face and approxi-
mate location of individual face features are detected automat-
ically in the initial frame. The contours of the face features and
components then are adjusted manually in the initial frame.
After the initialization, all face feature changes are automati-
cally detected and tracked in the image sequence. The system
groups 15 parameters for the upper face[23] and 9 parameters

for the lower face[24], which describe shape, motion, and state
of face components and furrows. To remove the effects of var-
iation in planar head motion and scale between image se-
quences in face size, all parameters are computed as ratios of
their current values to that in the reference frame.

Title Year Author Method Database
A New Facial 2005 Hong-Bo PCA plus JAFFE
Expression Deng,Lian-Wen LDA
Recognition Method Jin,Li-Xin
based on local Gabor Zhen,Jian -
filter bank and PCA Cheng Huang
plus LDA
Automatic Facial 2006 Petar S. Aleksic, Multistream Cohn
Expression Member, IEEE, Hidden Kanade
Recognition using and Aggelos K. Markov
facial animation Katsaggelos, Models
parameters and Fellow, IEEE
mulitstream HMMS
A Region Based 2006 Anastasios C. Neural JAFFE
methodology for facial Koutlas, Networks
expression recognition Dimitrios I.

Fotiadis
Automatic Recognition 2006 Marian Stewart SVM & RU-FACS
of Facial Actions in Bartlett, Gwen ADABoost
Spontaneous C. Littlewort,
Expressions Mark G. Frank,

Claudia

Lainscsek,

Jan R. Fasel,

Javier R.

Movellan
Boosting encoded 2009 Peng Yang, Adaboost Cohn-
dynamic features for Qingshan Liu, Kanade
facial expression Dimitris N.
recognition Metaxas

3 CONCLUSION

The various techniques implemented for the facial features
expressions recognition are analyzed here and their various
limitations and advantages and usages in the real life. The
various limitations of these techniques such as less number of
features extracted are challenging issues in the technique.
Hence a new and efficient technique is implemented in future.
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