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ABSTRACT
Face plays significant role in social communication. This is a 'window' to human personality,
emotions and thoughts. Due to this, face is a subject of study in many areas of science such as
psychology, behavioral science, medicine and computer science etc. In this paper, a comparative study
is suggested between CS-LBP/SVM and CS-LBP/PCA. These algorithms are used in emotive facial
expression recognition. Finally, a comparison is shown between PCA & SVM in terms of Dimension
Reduction. The proposed system uses grayscale frontal face images of a Japanese female to classify six
basic emotions namely happiness, sadness, disgust, fear, surprise and anger.
Keywords: Center symmetric local binary patterns (CS-LBP), Principal Component Analysis 9PCA),
Support Vector Machine (SVM), Facial Expression Analysis

1. INTRODUCTION
According to the psychological research conducted non verbal part is the most
informative channel in social communication. Verbal part contributes about 7% of the message,
vocal 34% and facial expression about 55%. So, it is considered important tool for individual
identification. Biometrics can neither be replaced nor faked [1]. To identify a person, biometrics
such as iris, fingerprints, retina etc. are used [2]. Face recognition system is very powerful
method for authentification of a person. Basic human facial expression can be classified into
seven categories i.e., happiness, surprise, sadness, fear, anger, disgust and neutral [3].
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A facial expression recognition system represented in figure1 is a three step process which
includes face detection, feature extraction and expression classification.
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Figure 1. Facial Expression Recognition Steps.

Facial recognition process is divided into three processes. First is the face detection in
which an input is in the form of an image and the facial region is detected. Face alignment is
included in this step. After the detection of the face from an image or video frame, the most
informative items are extracted [4].
This step is called feature extraction. Here, in this process, the redundant information is
removed. Feature vectors are subsequently formed. A local feature extraction method uses
neighbourhood, region, and facial point or patches to derive the required features. Now, third
step is matching the test image with each extracted feature vector.
This gives distance representing the similarity between the test image and database image.
Label is given to the image, most similar to the template of the trained data. The classification
unit provides best match of image with database images [5].
2. SUPPORT VECTOR MACHINE (SVM)
SVM is a useful technique for face recognition and image compression. It is useful in
finding patterns in case of high dimensional data. It is a discriminative classifier formally
defined by a separating hyper plane. It finds a hyper plane i.e. in multi-dimensional space it
separates out classes [6].

Figure 2. SVM Sample.
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3. PRINCIPAL COMPONENT ANALYSES (PCA)
It is a dimensional reduction tool that can be used to reduce large set of variables to a
small set that still contains most of the information in the large set [7]. There are various
approaches to face recognition ranging from PCA approach or Eigen faces. It has been called
one of the most valuable results from applied linear algebra [8]. Face recognition system
consists of two phases [9-10]:
 Training Phase (Feature extraction)
 Recognition Phase (Feature matching)
4. LOCAL BINARY PATTERN (LBP)
LBP operator is a non-parametric 3×3 Kernel which summaries the local special structure
of an image [11]. At a given pixel position (xc, yc), LBP is defined as an ordered set of binary
comparisons of pixel intensities between the center pixel and its eight surrounding pixels.

 sn  in  ic 2n  ,
7

LBP (xc, yc) =

n0

This is the decimal form of 8-bit word (LBP code) where, ic corresponds to the grey value
of center pixel (xc, yc), in to the grey value of the 8 surrounding pixels.

Figure 3. LBP Operator.

5. CS-LBP FEATURE EXTRACTION
With the help of CS-LBP operator features of every pixel of the desired input area or say
region is extracted. There are total three different parameters of CS-LBP operator i.e., total
number of neighborhood pixels P, and radius R, and threshold on the gray level difference H.
Experiments results that good values of the above parameters are (1, 2) for R, (0 ......0, 02) for
H and (6, 8) for P.
6. PROPOSED DESIGN METHOD
The first proposed algorithm consists of following: feature extraction using CS-LBP,
PCA & SVM for dimension reduction and facial expression classification using Euclidian
distance.
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Figure 4. Proposed system for Expression Recognition.

7. ALGORITHM WORKING
The algorithm has training phase and testing phase. The following steps can be taken into
account.
(1)

Training phase
(a) Read an image
(b) Preprocessing
(c) Sub regions are extracted
(d) Feature extraction methods over each region is applied using CS-LBP
(e) (i) PCA for dimension reduction
(ii) SVM for dimension reduction
(f) Repeat steps from (a) to (e) for all images

(2)

Testing phase
(a) Read an image
(b) preprocessing
(c) Sub regions are extracted
(d) Feature extraction using CS-LBP
(e) (i) PCA for dimension reduction
(ii) SVM for dimension reduction
(f) Distances between each training vector's with test vector are obtained
(g) Finally best match is obtained
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8. RESULTS & DISCUSSION
Evaluation of six basic universal facial expressions by extracting features through CSLBP/PCA and CS-LBP/SVM [12], is used for dimension reduction and classification. The
Japanese Female Facial expression (JAFFE) Database Contains 213 gray images of 7 facial
expressions including neutral posed by 10 Japanese female models. Each image has four frontal
face images for each expression. The image of 10 subjects in the database is classified in 6
different expression classes.

Figure 5. JAFFE Image Database

Table 1. Recognition rate (%) comparison of CS-LBP/PCA and CS-LBP/SVM.

Facial
Expression

Recognition
Rate using
CS-LBP/SVM

Recognition
Rate using
CS-LBP/PCA

Happy
Disgust
Surprise
Sad
Anger
Fear

97
77
96
92
71
87

96.23
76
87
91.36
70
86.24
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In PCA, we project all data points to an n-1 dimension plane preserving the variance and
in SVM with hyper plane that is also n-1 dimension plane. But this is only the case for a linear
SVM. Combination of two algorithms is implemented and method proposed is effective in
recognizing the different expressions as compared conventional methods. In future, research
will be extended to 3-D face modeling.
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