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Abstract— In today’s era, Facial Expression and recognition is a very challenging and fascinating subject with regards to field
of Al and pattern recognition because of developmental psychology and human machine interface. For outward appearance
designing classifiers with high reliability is a significant advance in this research. This paper represents a framework for
person dependent expressions by combining all types of facial recognition types of facial by means of various multiple kernel
learning in Support vector machines(SVM). We contemplated the impact of MKL for learning the piece loads and
observationally assess the aftereffects of six fundamental expressions with impartial expression. included. In our investigations
we have joined two mainstream facial element portrayals, dlib library and Multikernel SVM with polynomial kernel. Our
experimental results on the cohn-Kanade face database as well as manually included database demonstrate that this framework
out performs the state-of-arts, conventional techniques and straightforward MKL based multiclass SVM for facial expression

recognition.
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I. INTRODUCTION

The human face gives various social sign which are basics for
relational correspondence in our regular day to day existence.
The human face additionally holds significant amount of traits
and data about the individual, for example, outward
appearance, ethnic, gender, and age. Outward appearance is a
development of facial muscles by a human automatically
when they feel something like anger, bliss and fear... . and so
on (figure 1). People can perceive outward appearances for all
intents and purposes immediately. Be that as it may, solid and
completely computerized articulation by fully automated
speech is still a different and difficult task . Different
methodologies have just been endeavoured towards tending to
this issue, however the complexities included by conditions
like between close to home variety (for example gender,
ethnic) and irregularity of procurement conditions (I e.
illumination, resolution) have made the assignment very
confused and testing. It is trusted that the mechanized
examination of outward appearances can encourage machine
view of human facial conduct, and in this way opens up the
method for bringing outward appearances into human-
machine collaboration as another methodology towards
making the process progressively regular and productive. It
can likewise empower the grouping and evaluation of physical
appearances generally available for the exploration in conduct
science and medication via computerized mental perception
of people. Keeping these in thought, this postulation tends to

© 2019, IJCSE All Rights Reserved

the different complexities identified with the characterization
of the experienced outward appearances present in static facial
pictures and accordingly gives an answer of the issue of
grouping the seven significant outward appearances to be
specific, unbiased, outrage sicken, fear, joy, trouble and
amazement. Six of these articulations with the exception of
the nonpartisan have been characterized as the essential
human feelings by Ekman.

It can improve the correspondences among human and
machines, and it is helpful in human- machine cooperation,

in this manner later on, robots/machines can comprehend
human conduct. Further applications lie in security, driver
wellbeing and sociologies as a device to investigate human
full of feeling conduct. The illustration of six different
emotions is described below:

e

HAPPINESS SADNESS FEAR

DISGUST ANGER

Figure 1 : Six different expressions

SURPRISE
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Here in this research, we make use of dlib library for frontal
face detector mainly and widely used for face detection. This
algorithm training is slow but detection is very fast here. Six
basic emotions are trained here for facial expression
recognition, they are anger , fear , happy or smile, ,surprise ,
disguise and sadness. Neutral is considered when all are not
detected and negative result is obtained Section | contains the
introduction of Facial Expression Recognition , Section Il
contain the related work of Facial Expression recognition
based on action units and multitask sparse learning . Section
Il contain the architecture and pipeline implementation part
of this research paper. Section IV contain the experimental
results compared with methods explained. Section V includes
conclusion and future scope.

Il. RELATED WORK

A Facial Expression Analysis

1) Most outward appearance examination strategies for the
most part pursue the previously mentioned two classes: AU-
based and message and sign judgment techniques. Despite
the fact that this paper has a place with the last class, it is as
yet important to give a finished audit on related takes a shot
at expression recognition. AU-based outward appearance
examination propelled by the outstanding investigation on
facial action, Facial Action Coding System(FACS)[17]. In
this system, the subtle changes in facial appearance are
encoded into 32 AUs with individual phonetic depiction.
Since every fundamental articulations can be disintegrated
into a few related AUs, the articulation acknowledgment
issue can be moved to AUs discovery issue. Bartlett et al[18].
perceived six single upper face AUs, however no
synchronous AUs are considered in mix. Tian et al.[19]
distinguished 16 AUs from face image sequences using lip
tracking, template matching and neural networks. More
works have been done on spontaneous facial articulation
information via automatic recognition of AU's[20], [21],[22],
[23],[24], [25]. A few contrasts among unconstrained and
purposeful facial conduct are additionally contemplated . As
of late, AU location and AU-based articulation
acknowledgment techniques make a ton of efficient
progress.. Sandbach et al. abuse 3-D movement based
highlights between casings of 3-D facial geometry sequences
for dynamic AU detection and further expression
recognition. AU-based methods break down the outward
appearances into changed individual muscle exercises, and
afterward deduce the articulation classes dependent on the
AU location results. These strategies can have extraordinary
portrayal control, yet AU recognition itself is very
troublesome and it is as yet an open issue to the network.

2) Message and sign judgement facial expression analysis
methods as mentioned in previous research papers consist of
the two main steps: facial portrayal and articulation
acknowledgment.
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a) Facial portrayal infers a lot of highlights from unique
facial pictures which are visible from basic to all
appearances. Various highlights have been connected to
either the entire face or explicit face areas to separate the
facial appearance changes, for example, Gabor [20],[26],[27]
Haar-like  highlights,  nearby  twofold  examples
(LBPs)[28],[29] Zafeiriou and Pitas investigated the
diagram structures with landmarks to represent the difference
among different expressions. In [44], Facial images are
equally bifurcated into small regions, and then LBP features
are extracted from these exactly weighted sub-areas to the
facial appearance. The LBP highlights are demonstrated to be
powerful in face recognition , so this paper will likewise use
the LBP features with the same sub-region division strategy.
Different from their work, they focused on learning the
effective sub-regions statically.

b)  Expression recognition plans to accurately sort diverse
facial portrayals. Bolster vector machine
(SVM)[20],[30],[31] is the most mainstream and viable
learning strategy in outward appearance acknowledgment.
Reference (paper) is the most comparable work to our own,
so it will be considered as the gauge. For reasonable
examination, this paper will likewise utilize SVM as the
order calculation.

Other than these works, there are additionally a few works
using the geometric highlights, for example, the area of facial
element focuses (corners of the eyes, mouth, and so on.). A
few techniques perform outward appearance examination
dependent on 3-D face models [33],[34],[35]. More chips
away at combination of sound and visual data can be found in
[32].

B. MTSL

Sparsity techniques have pulled in much consideration in PC
vision, mixed media and restorative picture networks, and
have been utilized in numerous applications, for example,
face acknowledgment , foundation subtraction , picture
explanation and recovery , and shape earlier based division .
Numerous calculation are proposed to take care of these
issues of sparsity priors, for example, covetous strategies
[basis interest (BP) , coordinating interest, symmetrical
coordinating interest (OMP) , or L1 standard unwinding and
raised streamlining .

MTSL is an inductive exchange Al approach. It intends to
gain proficiency with an issue together with some related
issues for better execution. MTSL is then structured in for
highlight  determination, through empowering various
indicators from various assignments to have comparable
parameter sparsity designs. MTSL likewise acquired a
remunerating execution on written by hand character
acknowledgment in. Yuan et al. built up a visual
characterization calculation by learning the common parts
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among various portrayal assignments. As of late, Chen et al.
given a quicker answer for MTSL issues.

Assume there are T related assignments, and (x t : yt ), i
1,2,...,Nt is the training set of task t, where each sample is

represented by K -dimensional features, xit e RK , and yti €

{=1,1} indexes xit iS negative or positive. wh is a K-

dimensional vector of representation coefficients for task t.
All the w! s are the rows of the matrix W = [Wtk Itk , while

every column of the matrix W is a T-dimensional vector that
means the representation coefficients from the kth feature

across different tasks, wk = [Wlk,WZk,...,WTk ]. MTSL aims

to learn the shared sparse information among all the tasks.
The formulation with L1/L2 mixed-norm regularization is
described after.

In below described formula where Jt(wt,xt,yt) is the cost
function of the tth task, A is a constant to balance the sparsity,
and automatic format for L1 norm. The regularization term
encourages most columns of matrix W to be zero, and the
remaining nonzero columns indicate the corresponding
features are shared features across all the tasks.

T

N, K
arg min Z /% Z./’ (W', x,y]) +A Z w2
¢ k=1

W =1 o

I11. IMPLEMENTATION

The proposed system consists of many stages which
includes collecting database manually and from cohn-
Kanade database, In this section , we make use of multiscale
facial appearance representation method and then learning
procedures of common and specific patches which are
illustrated at each level. At last, we design the classifier with
these learned effective patches.

N
NI

Dataset with

Sparse Learning and Learned Model

Multikernel SVM — "
Different Face

Expressions

T Cross Validation and
Individual and Multiple
Action Units based feature

|

Landmarks predicted
vectorized (for 6x6 ,4x4
and 8x8 size chosen)

Testing with Scores.

Face Detection Algorithm Using CLAHE Implementation for

¢ Histogram equalization

Linear classifier and Dlib library

Figure 2: Architecture of implemented system
1) Database Operation
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In this step, almost around hundreds of images are collected
from cohn-Kanade data base which include images which are
equally divided according to six basic expressions mentioned.
These images are shuffled and are divided for about 80% and
20% is allocated for training respectively.

2) Pre-processing Stage.

Initially ~ the images are collected, so the first step is to
detect the correct position of the image and action units are
imposed on the face. The basic unit of facial recognition is
action unit. Each action unit is related to contraction of one
or more facial muscles. When one or more action units are
active then a combination of action units occur . There are
total of 68 action units which are spread across and stick to
the physical features of the face which clearly describe a
facial expression

Fig 3: Action units are spread across the physical feature of
the face (red dots)

Intra-class is used to compare one expression of same
class/expression . For e.g Smile is compared with smile only
for distinct results and accuracy.

In Intraclass, each expression is compared with other class to
differentiate the values obtained and will be more easier to
handpick a particular expression precisely.

Dlib frontal face detector is used to extract the facial feature
from the primary camera and the database we have fed the
system. The difference after comparing the two expressions
is called as convolution value When action units have done
their part, landmarks are recognized and vectorized here.
After detection of action units, the CLAHE - Contrast
limited adaptive histogram equalization is implemented here.
While implementing CLAHE, the distinction intensification
within the area of a given component or quantity is created by
the slope of the modifying or remodeling perform, this can be
always proportional to the slope of the adjacent cumulative
distribution function (CDF) and so to the worth of the bar
chart created for that pixel. CLAHE works because it restricts
the intensification by cutting the bar chart or intensity at a
particular worth before scheming the CDF. This limits the
slope of the CDF and so of the transformation perform. the
worth at that the bar chart is clipped, that's known as clip
limit, depends on the standardization of the bar chart and so
on the scale of the neighbourhood region. Common values
restricts the results of amplification to between value of three
and four.
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\

Fig 4 : CLAHE clipping of the higher illumination(slope) of
a pixel and limiting it to a equalized value.

In CLAHE, a CDF(Cumulative distributive function) is used
to equalize the slope of the histogram and thus reducing the
noise and distortion produced in the image and hence this
image is used for the next process.

3) Feature Extraction
Feature extraction involves the operation of action units in
which they are divided into two classes. Inter-class and
Intraclass feature extraction. Both are implemented on a
Multikernel SVM.

4) Classification

In this process, training models and prediction models are
taken out. The one single expression task is defined here in
this process. Each task is a binary expression classification
task and are divided into positive samples and negative
samples. Here, the data is split into training data and testing
data for all classes. Using this both training and testing data,
training sets and testing sets are separately done. With
training data and training labels, the model is created and the
model acts itself as a classifier and is fit in SVM. With
validation data and labels, Validation is done and accuracy is
predicted here. Here we can find out separate accuracy for
single kernel linear SVM and Multikernel Linear SVM

[mput Face | Prprcesing |— Pealml'e - . Supris
[mage Extraction ;
)
" o Smile
.‘I
EOEpT
\’-
Classification
W g
R
. 4 Fer
\
\
Database : Feature oy
, Disgust
Fie kg ¥ Preprocessing —H — B

Fig 5: Pipeline of implemented system.
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IV. EXPERIMENTAL RESULTS

\

Fig 6 : Different six kind of expressions detected which are
converted to clahe here and displayed on the output console.

Feature vectors generated are stored in form of binary data
and arrays and can be viewed ad np.array under Jupyter
notebook console, which appears in form of binary data.

The output is displayed on the console of Jupyter notebook
as smile , anger, sadness or any specific corresponding
expression which is live fed through primary camera of the
device.

Comparison between SVM and MKL
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Fig 7 : Comparison between different accuracies obtained.
For calculating accuracies, we have to test the code for 10
times, note down all the values manually and then we can
plot a graph for comparing them.

Here, SVM with single kernel graph drops down because

It detects way more time to extract images and feature vector
because of single kernel images which are trained in single
kernel svm compared to Multikernel svm.
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Comparison between SVM and MKL
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Fig 8: Comparison between Total time taken in SVM
training and MKL training.

For calculating total time taken, we have to test the code for
10 times, note down all the values manually and then we can
plot the timeseries graph as shown above and then compare
them to obtain correct values.

Time taken by Multikernel svm is less compared to linear
kernel svm because time taken to train data in Multikernel
svm is way far less than linear kernel.

V. CONCLUSION AND FUTURE SCOPE

Face emotion is difficult to predict precisely because the
feature extraction has certain. No stationary characteristics or
properties which make it difficult to predict. In this project,
we have learned and tuned the weights using several
combination of kernels. Algorithm is proposed where
solution of mix kernel we have combined kernels and this is
showing better behaviour and more predicted accuracy than
other base line models in our experiments.

This research throws light on future enhancements that can
be carried out. Some of the further enhancements would be
implemented to approach and design for parallel computing
platform for training Multikernel learning which would help
decreases the time required for the research approach.
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