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ABSTRACT

Facial expression of emotion are signals of elevated biological values. They are thought to have evolved in
part to serve a critical communicatory function between conspecifics. Cross-cultural differences in perception
of facial expressions revealed by recent studies. The facial expression recognition system presented in this
research work contributes a resilient face recognition model. It is based on the mapping of behavioral
characteristics with the physiological biometric characteristics. The behavioral aspect of this system relates
the attitude behind different expressions as property base. Property bases are alienated as exposed and hidden
category in genetic algorithmic genes. The design of a novel asymmetric cryptosystem based on biometrics
eliminates the use of passwords and smart cards. This research work promises a new direction of research. In
future it may be investigated in more depth about the face classification problem and optimal fusion of color
and depth information. The genetic property evolution framework for facial expressional system can be studied
to suit the requirement of different security models.
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. INTRODUCTION

Facial expression research involves both facial motion assessment and understanding of speech. Facial
expression research the general approach to automated facial expression analysis (AFEA) includes three
stages (Figure 1.1): face selection, facial data processing and interpretation, and facial expression
identification.
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Figure 1. Basic Structure of Facial Expression Analysis Systems

The face recovery is a processing process in which the facial region is automatically arranged for images
or series results. With the picture that, it may be a monitoring tool to identify the face or even identify the
face in the first photo. In the facial expression analytical system for the control of broad head activity the
head finder, head tracking and poses predicting may be included. The next step includes isolating and
revealing the facial adjustments caused after the mask is located. The retrieval of facial traits for speech
processing primarily requires two techniques: the graphical approaches focused on images and the
existing methods. Geometric facial characteristics reveal the facial components' forms and locations
(including eyes, ears, brows, and nose). In order to create a characteristic matrix representing the face
shape, the facial components or facial features are omitted. For an abstraction of a function matrix, picture
filters, such as Gabor wavelets, are applied to the whole face or to various areas in the facial image with
appearance-based approaches. The implications of the onboard head turning and specific facial estimation
may be removed by facial standardization prior to the extraction of the feature or by portraying the feature
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before recognizing the expression, according to the various methods of extracting the facial features. The
latter stage of AFEA programs is the identification of facial gestures. Facial changes can be known as
facial units or as emotional templates (see Section 2.1 definitions). The approaches to identification have
been categorized in this chapter as frame or sequence-based depending on which time knowledge is being
used.

A. Face Expressions

The face is the result of one or more motions or locations of the facial muscle. These acts tell the viewer
about the emotional condition of the person. The motions of the face are a nonverbal contact tool. It's a
predominant means for human social information to be conveyed, although there are other species forms
and primates. Human beings may take a facial expression as a voluntary gesture. But expressions are more
often involuntary because they are closely linked to emotion. With other emotions, gestures can be almost
impossible to discourage, even though it is quite desirable to do so, so if someone wants to stop insulting
an entity that he or she finds quite unattractive, they also may convey a quick expression of disdain until
they may adopt a pleasant face again. The close association of emotion with speech will function in the
other way as well; it was observed that a participant interpretation of a speech would activate the resulting
emotion.

Happioess Sadness Anger Disgust Surprise

Figure 2. Six Prototypical Expressions
B. Application Areas

e EmotiChat

e Smart Homes

e Affective / Social Robots —

e Detection and Treatment of Depression and Anxiety —
e Pain Monitoring of Patients

C. Challenges

To achieve good recognition results, almost all approaches to expression recognition need to have specific
influence over the picture circumstance as described below:

e Variations in illumination: Uncontrolled changes in lighting or lighting have a potentially negative
impact on recognition. Of example that will compromise the details derived from apps. Many
features can be occluded or mixed on the face with shadows or highlights, creating detail loss.

e Facial variability: Facial characteristics show a large degree of unpredictability due to variations
in age, disability, gender / race, facial hair, make-up, etc. Facial characteristics often depend on
the distance of the subject from the camera and the real face size of the subject. Command of the
subject’s location toward the camera is challenging. Resizing procedure is most widely used to
produce a facial picture of a set dimension, and this contributes to a shift in the face image
appearance.
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e Position Variations and Head Motions: Face orientation with respect to camera affects the
efficiency of various facial recognition algorithms. The face which is being monitored is not
frontal in certain cases. Such shifts of posture make the job more difficult. Therefore, as pose
variability arises certain face recognition strategies don't work. Extra processing is needed to
tackle problems with the direction, location, camera zoom. Both methods can also cope with
localization, scale, and rotating in plane.

e Face occlusions: The goal of identification is to recognize the phrase even though the identity is
obscured by any obstacle.

e Dynamic Expressions: further work is needed to understand something nuanced than the six basic
ones, such as tiredness, and mental conditions such as consensus, conflict, deception, anger,
reasoning because they have multiple fields of use.

1. METHODOLOGY

The database used was made up of facial expression photographs [16] from the Cohn-Kanade study. Two
types of parameters have been obtained from the face image: true and binary. A total of 15 parameters,
consisting of 8 real value parameters and seven binary parameters, were derived from each face image.
Standardized the real respected parameters. Widespread neural networks with all 15 parameters were
trained as inputs. The 7 facial expressions mirrored the seven performance nodes (neutral, angry, hideous,
frightful, rewarding, sad and surprised).
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Figure 3. Facial Expression Image

A generic speaker recognition committee focused on initial experiments was hired to create the most
effective neuronal networks. Thanks to a number of unknown and unclassified situations during the initial
analysis, expert neural networks were eligible for anger, vengeance, fear and sad expression. In a
professional classification group, the highly successful neural networks were then recruited. A final
standardized neural network classification scheme was developed, using both the generic committee
networks and the advanced committee networks. So, a separate speech dataset not included in preparation
or initial validation was used to assess the neural network classification system of a detailed group. The
condensed block diagram of the whole system is given in Figure 3.
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A. PCA Means (Principal Component Analysis)

The main component analysis, or the PCA, is often used to reduce dimensionality in large data sets by
transforming a wide range of variables into smaller variables that still contain most information on a wide
range.

Reducing the amount of variables in a data series obviously occurs at the cost of accuracy, but the trick is
to compete for a bit of accuracy for convenience. Because smaller data sets are simpler to explore, simulate
and interpret data without manipulating alien variables, for machine learning algorithms.

In short, the theory of PCA is simple to reduce the number of variables in a data set while maintaining the
highest possible number of knowledge.

Step by Step Explanation
Step 1: Standardization

Step 2: Covariance Matrix Computation

Step 3: Compute The Eigenvectors and Eigenvalues of The Covariance Matrix to Identify The Principal
Components

I11.  RESULT AND DISCUSSION

Facial expressions give significant behavior. Measurement of mental, cognitive and social sciences, hence
the unconscious presentation of the brain. Recognition systems can offer a less intrusive way to stop your
caring’s emotional activity. With low cost and arithmetic pictures. Automatic facial recognition systems
devices now have the ability to be useful in different daily applications. Environments such as the
recognition of suspected individuals with a greater risk of terrorism from airports, railway stations and
other sites.

Emotions are known by the difference between various feature points. In this stage, the test image is
compared with neutral image distances and the best possible fit of the train folder test picture. Emotions
are also classified or recognized at other computed distances.

A. Simulation in MATLAB

Facial expressions give significant behavior. Measurement of mental, cognitive and social sciences, hence the
unconscious presentation of the brain. Recognition systems can offer a less intrusive way to stop your caring’s
emotional activity. With low cost and arithmetic pictures. Automatic facial recognition systems devices now
have the ability to be useful in different daily applications. Environments such as the recognition of suspected
individuals with a greater risk of terrorism from airports, railway stations and other sites.

. HINAL PALIAL Pt

Detection of Facial Expression Using Machine Leaming = MATLAB

Close (X)

Figure 4. Main GUI of Facial Expression Model
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After click execution model button, following message shown on command window of MATLAB

>> FINAL FACIAL PROJECT

Enter Train Folder Name:Train
Enter Test Folder Name:Test
! Enter Label File Name:Label.txt

Figure 5. Enter Train, Label File and Train Name Command Window

Loading Train Image -»
Loading Train Images —r
Loading Train Image —»>
Loading Train Image ->
Loading Train Image -—>
Loading Train Image -»>
Loading Train Image -3
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Figure 6. Loading Training Images

After loading training and testing images, the output of facial expression of testing images, we fetch in

text file name
Image010.jpg, 4183, happy, ImageOO08.jpg
Image0ll.jpg, 5135, sad, Image040.jpg
Image0l12.jpg, 6319, anger, Image031l.3pg
Image013.jpg, 5292, happy, Image(06.]jpg
Image014.jpg, 6207, happy, Image0l2.3jpg
Image015.3pg, 5899, happy, Image006.3pg
Image0l6.jpg, 4163, sad, Image040.jpg
Image0l7.jpg, 4002, neutral, Image046.3ipg
Image0l8.jpg, €088, disgust, Imaged22.ijpg
Image019.jpg, 4331, disgust, Image022.jpg
Image020.3pg, 5274, anger, Image026.3pg

002, anger, Image029.jpg

o

Image021.3jpgq,
Figure 7. Output of Facial Expression
IV. CONCLUSION AND FUTURE WORK

Facial expressions convey signals about the emotion, intentions and environment of the expressor, and as
such they play a major role in a successful social interaction. The development of the facial signalling
system has been argued for supporting adjustment. Therefore, it is very important for human agents to
relay and decode these signals successfully. Whilst underlying facial expressions of emotion are widely
recognized to the maximum degree of their life (ie joy, sorrow, terror, indignation, rage, disappointment,
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confusion and disdain, more recently research have demonstrated that there are often cross-cultural
variations in interpretation. However, if facial expressions are high-biological value signals, it is important
to examine how well those signals can be recognized or detected in different viewing conditions, including
how well peripherally visually they can be detected or recognized.

Because facial signs of feeling are part and parcel of our evolutionary past, we all have a capacity to
decipher them. In our daily lives, it is a skill that builds on our work. This applies in particular to macro
phrases. However, most people don't recognize very well the micro or subtle terms. A resilient face
recognition model basing on the mapping of behavioral characteristics with the physiologically biometric
characters is provided through the facial recognition system presented during these research. Geometrical
structures that are restored as a base matching blueprint to the recognition mechanism are related to the
physiological features of the human face with respect to different expressions: joy, sorrow, terror, rage,
shocks, disgust and disgust. The mental component of this method relates to the mentality as a property
source behind different words. The roots are despised in genetic algorithms as an open and secret type.
The gene training set assesses the expressional uniqueness of the individual sides and provides a resilient
model of biometric safety expression recognition. Biometrics based on features such as Hierarchical
Security eliminates the use of passwords and intelligence cards as opposed to earlier cryptosystems by the
development of a new asymmetric cryptosystem. Like all other biometrics programs, it requires specific
hardware assistance. To order to remove the passwords and smart cards, it is extremely desirous to
undertake new work to the area of asymmmetric biometric cryptosystem. Experimental analysis and
studies demonstrate the effectiveness of hierarchical safety structures in identify physiological traits by
the geometrical form. The general experimental assessment of the face expression system ensures better
facial reconnaissance rates. When methods have been tested for expression variability, the issue of facial
recognition and optimum integration of color and depth knowledge will in future be studied in more detail.
Further investigation can be made in the direction of the gene allle that matches the facial expression
geometrical factors. The architecture for genetic property development should be tested to satisfy the
criteria of various protection frameworks such as crime identification, government surveillance
infringements, etc.
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