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Abstract: Human facial Expression recognition by computer with high recognition rate is still a challenging and
interesting task. A lot of emotional information is conveyed by facial expression alone rather than voice tone and
spoken words. Facial expression recognition system plays an important role in many areas such as human-computer
intelligent interaction system. In this paper, an Automatic Facial Expressions Recognition System is proposed that
would recognize five principal expressions, which are Happy, Sad, Neutral, Angry and Disgusted. The proposed system
uses an efficient approach for the recognition of those expressions on the basis of some extracted features. For the
detection of the frontal face proposed method uses well known Viola Jones face detection technique. Once face
detection is performed, feature of interested region that is eyes and mouth are extracted. In feature extraction, local
binary pattern (LBP) is proposed as a feature. After the extraction of the LBP feature for the classification or
recognition, the proposed method includes adaptive Neuro Fuzzy Classifier (ANFIS) to efficiently cluster the obtained
LBP features. The whole system will implemented on the dataset of 150 images of frontal facial expressions of Happy,
Sad, Neutral, Angry and Disgusted from Karolinska Directed Emotional Faces (KDEF) Database by using MATLAB

2013(b) and expected to improve expression recognition efficiency.

Keywords: Facial Expression Recognition, Facial Expressions, Feature Extraction, LBP, ANFIS.

I. INTRODUCTION

In human beings feelings and emotions can be express in a
direct and simplest way through facial expressions. Facial
behavior is the source of information to determine person's
frame of mind and emotions. Human communication
contains verbal as well as non-verbal information. Verbal
information such as voice tone and spoken words and non-
verbal information such as facial expression and body
gesture but a lot of emotional information is conveyed by
facial expression alone rather than verbally. Facial
expressions have been categorized in early 1970s by
Ekman’s studies. He has stated that humans have six
senses where each sense represents a specific emotion
such as anger, happy, sad, fear, surprise and disgust [2].
Facial expression recognition system used in many
application areas such as Security, robotics, medical,
mobile application, human computer communication, face
identification, human behavior detection etc. Automatic
Facial expression recognition system can easily solves the
problem related to face detection and expression
recognition and becomes an active area in the field of real
life application. Usually facial expression recognition
system consist three major components face detection,
facial feature extraction and facial expression recognition
and all the component performs sequentially to recognize
expression.

This paper proposes a new, fast and efficient approach for
facial expressions recognition that recognizes five
principal expressions Happy, Sad, Neutral, Angry and
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Disgusted. This recognition system follows a step by step
procedure that includes pre-processing, face detection,
feature extraction and expression recognition to recognize
and classify the expressions. For the detection of the
frontal face proposed method uses well known Viola Jones
face detection technique. In feature extraction, local binary
pattern (LBP) is proposed as a feature. After the extraction
of the LBP feature for the classification or recognition, the
proposed method includes adaptive Neuro Fuzzy
Classifier (ANFIS) to efficiently cluster the obtained LBP
features. The frontal face images are collected from the
Karolinska Directed Emotional Faces (KDEF) Database.

Il. METHODOLOGY

In this proposed work, an Automatic Facial Expressions
Recognition System is proposed that would recognize five
principal expressions that are Happy, Sad, Neutral, Angry
and Disgusted. The proposed system uses an efficient
approach for the recognition of those expressions on the
basis of some extracted features.

For expression recognition, system follows a step by step
procedure that comprises face detection, feature extraction
and expression recognition (Classification). For the
detection of the frontal face proposed method uses well
known face detection technique known as Viola Jones
method. Once face detection is performed, feature of
interested region that is eyes and mouth is extracted. In
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feature extraction, local binary pattern (LBP) is proposed
as a feature. After the extraction of the LBP feature for the
classification or recognition the proposed method includes
adaptive neuro fuzzy classifier (ANFIS). The complete
process of the proposed technique is shown in figure 1,
with the help of flow chart representation.
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Fig. 1: Flow process of proposed Facial Expression Recognition System

A. Pre-processing

Pre-processing is the most important and necessary step of
the image processing. It is performed to get uniform image
for further processing. This step includes auto brightness
function to adjust the brightness of the image, auto
contrast function to automatically calculates the
favourable contrast for the image that will increase the
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brightness of the image and auto color function to adjust
the color of the image.

B. Face detection using viola-jones method

The basic principle of the Viola-Jones algorithm is to scan
a sub-window capable of detecting faces across a given
input image. The standard image processing approach
would be to rescale the input image to different sizes and
then run the fixed size detector through these images. This
approach turns out to be rather time consuming due to the
calculation of the different size images. Contrary to the
standard approach Viola-Jones rescale the detector instead
of the input image and run the detector many times
through the image each time with a different size. At first
one might suspect both approaches to be equally time
consuming, but Viola-Jones have devised a scale invariant
detector that requires the same number of calculations
whatever the size. This detector is constructed using a so-
called integral image and some simple rectangular features
reminiscent of Haar wavelets.

C. Local binary pattern based (Ibp) feature extraction

LBP is a type of feature used for classification in computer
vision. LBP is the particular case of the Texture Spectrum
model proposed in 1990. LBP was first described in 1994.
It has since been found to be a powerful feature for texture
classification.

The LBP feature vector, in its simplest form, is
created in the following manner:

e Divide the examined window into cells (e.g. 4x4
pixels for each cell).

e For each pixel in a cell, compare the pixel to each
of its 2 neighbors (on its left-top, left-middle,
left-bottom, right-top, etc.). Follow the pixels
along a circle, i.e. clockwise or counter-
clockwise.

e Where the center pixel's value is less than the
neighbor's value, write "0". Otherwise, write "1".
This gives an 8-digit binary number (which is
usually converted to decimal for convenience).

e Compute the histogram, over the cell, of the
frequency of each "number" occurring (i.e., each
combination of which pixels are smaller and
which are greater than the center).

e  Optionally normalize the histogram.

e Concatenate (normalized) histograms of all cells.
This gives the feature vector for the window.

Fig. 2 Circularly symmetric neighbor sets.

In Fig. 2 three neighborhood examples used to define a
texture and calculate a local binary pattern (LBP).
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D. Facial expression classification using adaptive
neuro fuzzy classifier (anfis)

Facial Expression Classification is the final step of facial
expression  recognition  system.  For  expression
classification ANFIS approach is proposed. ANFIS is one
of the Neuro-fuzzy models. It has the benefits of both
neural networks and fuzzy logic. A hybrid system named
ANFIS has been proposed by Jang. In this paper ANFIS
has been proposed to efficiently to classify the LBP
features obtained after feature extraction process. The
basic idea of this modeling starts from analyzing the
practical values of LBP features obtained for different
facial expressions. Next the basic steps will take in the
modeling process of adaptive neuro fuzzy classifier are:

Step 1: Collection of the LBP features for all the five
facial expressions, and making of a complete LBP feature
database.

Step 2 : Training of Adaptive neuro fuzzy inference
system for LBP features database and corresponding
target.

Step 3 : Testing of developed ANFIS with training data
set.

I11.EXPECTED RESULT

In this paper, a novel Automatic Facial Expression
Recognition System is proposed, which will efficiently
recognizes five principal expressions. A complete database
of 150 images will utilize during the development and
testing of the proposed system. Images are taken from the
Karolinska Directed Emotional Faces (KDEF) Database
[6]. The complete system will be implemented using
MATLAB 2013(b) version and expected to improve the
performance of the expression recognition.

IVV.CONCLUSION

In this paper, a novel fast and efficient approach for facial
expression recognition is proposed which recognizes the
five principal expressions happy, sad and neutral. This
new approach will gives excellent and effective result. The
system will be implemented on the KDEF database that
has frontal facial expression color images. It is expected
that after successful implementation this approach will
provide excellent recognition rate and also effective for
the frontal facial expression recognition.
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