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Abstract: Automatic facial expression is an interesting and challenging problem, and impacts important applications in
many areas such as human—computer interaction and data-driven animation. Facial expression recognition is the
process performed by computers which consist of detect the face in the image, and pre-process the face regions,
extracting facial expression features from image by analysing the change in the appearance of facial features and then
classifying this information into facial expression categories like fear, happy sad etc. In this research work, an
Automatic Facial Expressions Recognition System is presented that recognizes five principal expressions that are
Happy, Sad, Neutral, Anger and Disgust. The system uses an efficient approach for the recognition of those expressions
on the basis of some extracted features. The whole system is implemented on the dataset of 150 images of frontal facial
expressions of happy, sad, neutral, anger and disgust by using MATLAB. The images are collected from the Karolinska
Directed Emotional Faces (KDEF) database. We empirically evaluate the facial representation based on local binary
pattern (LBP) features. Then recognition performed by KNN classifier with LBP features. The result obtained after

implementation is very good.
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I. INTRODUCTION

Expressions are the most powerful and simplest way to
express feelings and emotions between human beings. It is
a medium of communication for describing any situation.
Human communication have two main types one of it is
verbal that is auditory and the second one is non-verbal
that is visible. Facial expressions come into the non-verbal
type of communication. Facial expression recognition
solves the problem of face detection, facial feature
extraction and expression recognition. Because of these,
the facial expression recognition becomes the most
interested and active research topic into last two decades.
Some of the common application areas related to face and
facial expressions is video conferencing, face
identification and  verification, security, = mobile
applications and human computer interactions. Mostly,
Facial Expression Recognition System have three key
components face detection, facial feature extraction and
expressions recognition. Face detection is the primary
need of expression recognition system. Facial feature
extraction includes the detection of nose, eyes and mouth
parts from the face as facial information.
This paper proposes a fast and efficient approach for facial
expression recognition that recognizes five principle
expressions happy, sad, neutral, anger and disgust. The
recognition system follows a procedure that includes pre-
processing, face detection, feature extraction and
expression recognition to recognize and classify the
expressions.

Il. METHODOLOGY
The Facial Expression Recognition System divides the
task of expression recognition into three major parts;
preprocessing, facial feature extraction and expressions
classification. The step by step process for facial
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expression recognition is shown in Fig. 1. Preprocessing
part includes four functions auto color, auto brightness,
and auto contrast. In facial feature extraction step face
detection, segmentation by edge detection and feature
extraction are performed. At last, based on the extracted
features and proposed approach the expressions will be
classify into happy, sad and neutral expressions.

A. Pre-processing

Preprocessing is the most important and the required step
of the image processing. It is performed to get uniform and
noise free image for further processing. This step includes
the following functions:

Auto Brightness- Auto brightness function adjust the
brightness of the image.

Auto Contrast- Auto contrast function automatically
calculates the favorable contrast for the image will
increase the brightness of the image.

Auto Color- Auto color function adjust the color of the
image.

B. Facial Feature Extraction

Facial feature extraction is the second foremost part of the
facial expression recognition system. This comprises three
phases: face boundary detection, detection and cropping of
ROI (region of interest), and feature extraction. Face
boundary detection phase is performed to identify the face
in the image that contains eyes, nose and mouth. After
that, segmentation is performed to identify the region of
interest. In this research work eyes and mouth are taken as
region of interest for the processing.
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Fig. 1 Flow process of proposed Facial Expression Recognition System

1) Face Boundary Detection: Face boundary
detection phase is also a very important step for the facial
expression recognition. In this phase, the face boundary is
detected and for that Viola Jones Method is used. Viola
Jones method is a widely used method for face detection,
its training is slow but detection is extremely fast and
efficient. It is scale and location invariant detector. Fig. 2
is the detected face boundary from images of face.

Fig. 2 Detected face boundary from image

2) Segmentation of ROI: Segmentation of image means
partitioning the image into multiple parts. In this system
segmentation is used to detect the interested regions such
as eyes and mouth from images and for that also Viola
Jones method is adopted. Face boundary detection and
segmentation of ROl collectively the face detection
process performed by the adopted method (Viola Jones).
Fig. 2 represents the partitioning of original face for
cropping ROL.
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Fig. 3 Segmentation of face and cropping of eyes and mouth area (ROI)

3) Feature Extraction:  In this phase the features for
cropped eyes and mouth images are extracted and stored
for classification. Now for feature extraction Local Binary
Pattern (LBP) operator is used in this system. The LBP
operator is an image operator which transforms an image
into an array or image of integer labels describing small
scale appearance of the image. These labels or their
statistics, most commonly the histogram are then used for
further image analysis. Fig. 4 depicts the LBP coded
images of ROI that is Eyes and mouth. Fig. 5 and 6
denotes the respective calculated histograms.

The most widely used versions of the operator are
designed for monochrome still images but it has been
extended also for color (multi channel) images as well as
videos and volumetric data. For this system LBP operator
is designed for monochrome still images.

The original version of LBP operator works in a 3x3
pixel block of an image. The pixels in this block are
threshold by its center pixel value, multiplied by powers of
two and then summed to obtain a label for the center
value. As the neighborhood consists of 8 pixels, a total of
28 = 256 different labels can be obtained depending on the
relative gray values of the center and the pixels in the
neighborhood. LBP code of each pixel in the image
computed as follows:

N-1

LBR = ) s(n, = no) 2,509 = {{

i=0

x<0
x>0

Where n. is the gray value of the central pixel, n; is the
gray value of i"™ neighboring pixel. i = 0... N-1. N is the
total number of involved neighboring pixels and R is the
radius of the neighborhood, which determines how far
neighboring pixels are located away from the central pixel.

Fig. 4 LBP coded image of ROI (eyes and mouth)
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Fig. 5 Histogram of LBP coded eyes area
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Fig. 6 Histogram of LBP coded mouth area

C. Facial Expression Recognition:

Facial Expression Recognition is the final step for
Recognition System. This module uses KNN (K Nearest
Neighbour) classifier. The K Nearest Neighbour algorithm
is a non-parametric method used for classification and
regression. The input consists of K closest training
examples in the feature space. The output is a class
membership. An object is classified by a majority vote of
its neighbours, with the object being assigned to the class
most common among its k nearest neighbours (k is a
positive integer).

IHI.EXPERIMENTAL RESULT

In this research work, an Automatic Facial Expression
Recognition System is presented that recognizes five
principle expressions. The approach used to recognize the
expressions is fast and efficient. Table | contains the
recognition rate of the system that shows true recognition
of all the expressions. A dataset of 30 images for each
expression that is 150 images is collected. Images are
taken from Karolinska Directed Emotional Faces (KDEF)
database. The whole system is implemented using
MATLAB and gives the average recognition rate of 96%.
Fig. 7 shows the success rate of the system. The proposed
system interface is shown in fig. 8, which consists
functions performed during the facial expression
recognition.
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TABLE |
RECOGNITION RATES OF EXPRESSIONS ON THE DATASET
S. No. | Expressions | Correct Classificatio
Classification | n Accuracy
1. Anger 28/30 93.33%
2. Disgust 29/30 96.66%
3. Happy 29/30 96.66%
4. Neutral 30/30 100%
5. Sad 28/30 93.33%
Total Images 144/150
Whole System | 96%
performance ( %)
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Fig. 7 The Success Rate of the System for the Recognition of five
Expressions

~ 104D MAGE
UPLOAD MAGE
— PREFROCESSNG

Aato Bnhiness

samcomsst |

Ao Color

—Cabrto Gy Canversen———

WPUT MAGE.

— FEATURE EXTRACTION

L8P for osth

LB forEyes

10 20

oad daabese

— RODETECTION

EVES DEFECTON

MOUTH DETECTION ‘

Fig. 8 Proposed Facial Expression Recognition System Interface
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IV.CONCLUSION

In this paper, a fast and effective approach for facial
expression recognition is presented that recognizes the five
principal expressions happy, sad, neutral, disgust and
anger. This new approach gives excellent and effective
result. The system is implemented on the KDEF database
that has frontal facial expression color images. After
implementation and based on the experimental result it is
observed that, the approach provides very good
recognition rate and also effective for the frontal facial
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expression recognition. As for the future work, new
expressions can be recognized with other interested
regions such as eyes and nose. Also other techniques can
be used for the recognition.
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