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An emotion recognition system based on autistic facial expression using SIFT
descriptor with Genetic Algorithm

Rupinder kaur

Abstract: In these days, emotion recognition is frequently used from the face recognition system but there problems occurred
during classification of autistic person face by using the feature extraction technique because in emotion detection system we
need more appropriate feature set of extracted face. We proposed Emotion recognition system based on autistic facial
expression using SIFT descriptor with genetic algorithm (GA). In proposed work, we use back propagation neural network
(BPNN) for the classification of emotion using extracted feature set from SIFT descriptor. SIFT descriptor is used to extract the
key points from the face; if the facial expression is different than the feature set will varied. So, we can easily distinguish
between different types of facial expression and after that we can optimize the SIFT key points using genetic algorithm. By
using the proposed module, we got the accuracy near of around 95% and for the implementation of proposed work, we use
Image Processing Toolbox under the MATLAB Software.

Keywords: Face Recognition System e Autistics datae SIFT Descriptor e Genetic Algorithm e Back Propagation Neural Network
e Image Processing Toolbox

1 Introduction

Face is the primary prominence of thought in social dealings, which additionally assumes a most imperative
part in transmission of identity and emotions. In spite of the fact that the capacity to induce knowledge or
character from facial look is questionable, the human ability to recognize face is shocking. We can perceive a
large number of confronts learnt all through our lifespan and recognize familiar appearances at a solitary
impression even after such a variety of years of partition. This capacity is practically versatile, notwithstanding
the reality there are to some degree gigantic deviations happen in the optical boost because of review
circumstances, appearance, matured and impedances, for example, displays or changes done in facial hair or
haircut [1].

Computational models of face-acknowledgment are extremely consideration getting in light of the fact that they
can contribute especially in hypothetical bits of knowledge furthermore helps us to utilize its application. A few
PCs are utilized for diagnosing faces that could be valuable to a boundless scope of confusions, which
incorporates criminal ID, useful in security frameworks, photo and also movie preparing, and it is additionally
useful in connection amongst human and PC. Unfavorably, it is exceptionally testing to build up a computational
model of face acknowledgment [2].

The client would do well to accentuation the thought towards advancing a sort of opportune, pre-perceptive
shape acknowledgment capability with the goal that it doesn't be dependent upon three-dimensional
certainties or thorough geometry. One would do well to make a computational model of face acknowledgment
that is quick accordingly giving, it ought to be sensibly easy to utilize and cognize, notwithstanding this must
give the user exact final result denied of any misstep.

Eigen face is one sort of a face acknowledgment approach that can be confine and trail a subject’s head, and by
then distinguish the individual by method for partner elements of the individual face to those of recognized
people.

The computational strategy that is connected in this face acknowledgment framework is supported by
commonly using real procedures and data hypothesis. It is additionally motivated by utilizing handy necessities
of close constant presentation and accuracy. This technique regards face acknowledgment issue as an innately
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two-dimensional (2-D) acknowledgment issue as opposed to require the recovery of three-dimensional
geometry, by taking advantage of the given data that is countenances are commonly upright and therefore,
might be characterized by a little arrangement of 2-D trademark sees.

Individuals express feelings in regular exercises. Feelings assume crucial part and regularly thought about the
face. Late research has demonstrated that most expressive method for indicating feelings is by means of face
appearances [3].

The significance of outward appearance framework is broadly perceived in social connection and social brains.
Since nineteenth century, the framework examination has been a dynamic exploration topic. In 1978, the
outward appearance affirmation framework was exhibited. The fore most issue happens in developing an
outward appearance acknowledgment framework is face location in addition to position, picture
standardization, highlight extraction, and recording. There are few numbers of techniques which we can use for
perceiving the outward appearance. A portion of the specialists [4] presented the framework that can perceive
the distinctive human motion in shading picture.

Related Work

This section illustrates the overall relation between previous proposed technique with our proposed Emotion
recognition system based on autistic facial expression using SIFT descriptor with genetic algorithm technique.

S. Author Advantages Technique Used
No.
1 S.Kner et.al [21] It is flexible in nature. Single layer neural
network.
2 John John et.al [22] Representation of High level
robots w.r.t behavioral efficiency.
patterns.
3 Kerstin et.al [23] Potential of using Virtual
natural environment in environment
autism therapy. usage.
4 S.L Happy et.al [24] CK+ and JAFEE based Salient feature
effectiveness of the patches
system.
5 IndraAjdi et.al [25] Effective recognition of Neural network.
four types of
expressions.
6 Golijeh et.al [26] Face recognition will FFA based
provide good help in classification
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autism.
7 Joshua et.al [27] Outlined the method to Analyzing robot
enhance the vitality of based behaviors.
method.
8 Neil et.al [28] Face recognition at Trajection method.
good rate.
9 Terrence et.al [29] Taxonomy of designed Survey of designs
methods. and applications of
face.
10 Nabeelkan et.al [30] General purpose SIFT
methods are not good.
11 Marco leo et.al [31] Good recognition rate. HOG an SVM
12 | Lundy Lewis et.al [32] | Need tolearn co- robot | Intelligent agents.
technique

3 Proposed algorithm

We proposed Emotion recognition system based on autistic facial expression using SIFT descriptor with genetic
algorithm technique and classification using back propagation neural network for autistic image. There are
various steps of proposed algorithm that are given below:

Step 1: Upload Autistic Person Image with fixed size for Training of proposed module.
Step 2: Apply SIFT Descriptor for the feature extraction (SIFT Key Points) from the loaded autistic image.
Step 3: Initialized Genetic Algorithm to optimized SIFT Key Points and remove the unwanted feature value.

Step 4: Apply Back Propagation Neural Network on optimized for finding the appropriate key points value to
enhance the recognition accuracy using following steps:

a. Select GA Key Points as an input of back propagation neural network for training and testing data.

b. Compute the total categories which are generated by the training of GA Key Points using back propagation neural

network.

Step 5: After that upload autistic person image for the testing of proposed module and repeat the above steps.

Step 6: At last of module, we classify the test data on the basis of facial expression of loaded image and
calculate the parameters of proposed system like FAR, FRR and Accuracy.
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Result and Analysis

To verify the effectiveness (qualities and robustness) of the proposed Emotion recognition system based on
autistic facial expression using SIFT descriptor with genetic algorithm, we conduct several experiments with
this procedure on several images. The main performance parameters of proposed work are given below:

FRR: False rejection ratio is ratio of rejected samples to total number of samples.
FAR: False acceptance ratio is ratio of accepted samples to total number of samples.
MxPV: It is the maximum pixel value of extracted SIFT feature.

MnPV: It is the minimum pixel value of extracted SIFT feature.

APV: It is the average pixel value of extracted SIFT feature.

AdPV: It is the adjacent pixel value of extracted SIFT feature.

Accuracy: It is the total efficiency of proposed system.

4.1 Database Preparation

The main purpose of this work is to recognize the facial emotions of autistic person from the facial expression

of person and the whole implementation is done in two phases: training as well as testing. For proposed work,
implementation we need Database of autistic person which are taken from the Cohn-Kanade AU-Coded Facial

Expression (2000). Below images show the database images.

ANGRY FACK HAFFY FACKE

Fig.1.Database used in propsoed work

Simulation: We proposed Emotion recognition system based of autistic facial expression using SIFT descriptor
with genetic algorithm. In proposed work, we use back propagation neural network for the classification of
emotion using extracted feature set from SIFT descriptor. Below is the module of proposed work.
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Face Recognition System

Fig. 2. Main figure window of propsoed work

Above figure shows the main figure window (Title Window) of proposed work. In main figure window, two
push-buttons are used: first is START and second is EXIT. START button is used for the switching in proposed
working window and EXIT is use to terminate the proposed module.

-~ TRAINING PANEL
SELECT ANGRY FOLDER

| Face Recognition System based on SIFT Descriptors with Genetic Algorithm (GA) |

SELECT HAPPY FOLDER
SELECT SAD FOLDER
SELECT FEAR FOLDE}

SELECT CONFUSED FOLDER

SELECT SURPRISED FOLDER

8
q
2

B P NEURAL NETWORK

|~ TEsTinG PANEL

UPLOAD A TEST IMAGE

SIFT DESCRIPTORS

GENETIC ALGORITHM

CLASSIFICATION

RESET

FEATURES &
MAX PIXEL VALUE MIN PIXEL VALUE AVG PIXEL VALUE ADJECENT PIXEL VALUE FAR

Fig.3. Working figure window of propsoed work

Above figure shows the working figure window of proposed work in which we present our simulation. There
are two parts of proposed module first one is Training panel and second is the Testing panel. In training panel,
we trained our data using existing technique and there are many steps of training and testing module.
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[ SELECT ANGRYFOLDER | I Face Recognition System based on SIFT Descriptors with Genetic Algorithm (GA) |
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SELECT FEAR FOLDER
[ sevecT conrusen FoLoeR | Test Image Test Gray Image

SELECT SURPRISED FOLDER

B P NEURAL NETWORK
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UPLOAD A TEST IMAGE

SIFT DESCRIPTORS,

|__GeNETic ALGORTHM.__]
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RESET

FEATURES &

MAX PIXEL VALUE MIN PIXEL VALUE AVG PIXEL VALUE ADJECENT PIXEL VALUE FAR FRR ACCURACY
60.7116 0 02622 13791

Fig.4. Feature extraction and optimisation process

In above figure, we load a test image for the testing purpose of proposed module. In this step, we extract the
feature of loaded autistic person image for the testing purpose. Sift discriptor is used for the feature extraction
from the loaded image and after feature extracton steps, the optimised featurre is find out by using the Genetic
Algorithm (GA). There are three types of optimization algorithm:

Natural Computing
Swarm Intelligence
Medical Computing

Algorithms like PSO, ACO, BFO falls under the category of swarm intelligence. They are area bounded
algorithms. If the weak area of work load is increased upto an extent, the performance of there algorithms will
decrease. Genetic Algorithm is an algorithm which is inspired by nature and by its framwork .It adjusts itself
according to the work load. In medical, Computing algorithms consumed a lot of time to evaluate result as the
era of error margin in very low. Genetic Algorith works on the basis of fitness function. In proposed work, we
described the fitness function as given below.

Fitness function is critical to the performance of GA. In our approach, fitness function is defined by two-step
process. During the first step, the optimized transformation is used to check the global consistency between
two sets of feature points. In the second step, local properties of the feature point are used to verify the detailed
matching. In proposed work, Fs is the current selected feature and Ft is the threshold value of feature points.
On the basis of given condition, we check the fit value which can exist in new feature set.

. ft,  fs>ft
fro =l er

Where f(fit) is fit value according to the fitness function.
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— TRAINING PANEL.

| Face Recognition System based on SIFT Descriptors with Genetic Algorithm (GA) ]
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[ setect conruseoFoLoeR || _ Test Image
SELECT SURPRISED FOLDER
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— TESTING PANEL
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607116 0 026242 1.3791 0.019037 099968 95.2213

Fig.5.Classification process

In above figure, we load a test image for the testing purpose of proposed module. For the classification of the
test data, several steps like feature extraction are used using the SIFT discriptor function and feature
optimisation using the Genetic Algorith (GA) and at last, back propagation neural netowrk classification
technique is used to classify the emotion of loaded test autastic image from their facial expression.
Classification is the final stage of any processing system where each unknown pattern is assigned to a category.
The degree of difficulty of the classification problem depends on the variability in feature values for objects in
the same category, relative to the difference between feature values for objects in different categories. In the
classification section, neural network analyze the testing data. For the classification we use test data which
operates on the basic of training net structure. In proposed module, we classify the test data as “Angry” by
using neural network structure.
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Fig.6. Neural Network Training Performance
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This structure contains all of the information concerning the training of the network.

Best WValidation Performance is 2.547 at epoch 11

Train
Walidation
Test
= H e Best

Mean Squared Error (mse)

8 10 12 14 16
17 Epochs

Fig.7. Neural Network Training Performance

Above graph shows the performance parameters of training section. Green color cirlce denotes the best
performance value (2.547) at number 11 iteration. In backpropagation neural network, performance criteria is
checked on the basis of Mean Square Error (mse). This figure does not indicate any major problems with the
training. The validation and test curves are very similar. If the test curve had increased significantly before the
validation curve increased, then it is possible that some over fitting might have occurred.

The next step in validating, the network is to create a regression plot, which shows the relationship between the outputs of

the network and the targets. If the training is perfect, the network outputs and the targets would be exactly equal, but the
relationship is rarely perfect in practice.
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Fig.8. Neural Network training state
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Above graph shows the different types of parameter which are generated during training of dataset. We check
the existence of best gradient value, mutation value and validation checks.
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Fig.9. Neural Network Regression

Above graph shows the description of datasets which are used for the training purpose of dataset. There are
four graphs: first for trainig data, second for validation, third for test data which are automatically taken from
the training dataset and last for ouput of training. In the graph, tow lines are present first is solid line and
second is doted line which represents the accuacy of training. The three plots represent the training,
validation, and testing data. The dashed line in each plot represents the perfect result - outputs = targets. The
solid line represents the best fit linear regression line between outputs and targets. The R value is an indication
of the relationship between the outputs and targets. If R = 1, this indicates that there is an exact linear
relationship between outputs and targets. If R is close to zero, then there is no linear relationship between
outputs and targets.

4.2 Parameters

False Accept Rate (FAR): FAR is the type of error in the pattern recognition system which is measured by:

Total Number of Features — Total Number of Falsely Accepted Features

FAR =
Total Number of Features

False rejection rate (FRR): The percentage of times a valid user is rejected by the system. Its formula is given as:

FRR = Total Number of Features — Total Number of Falsely Rejected Features

Total Number of Features
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Accuracy: Accuracy is a general term used to describe how accurate a biometric system performs. Its formula is given as:

Accuracy = 100 — (FAR + FRR)

Table 1.Accuracy Table

Angry Happy Sad Fear Confused | Surprised
1 95.23 96.13 95.46 95.16 95.65 95.54
2 95.19 95.23 94.54 94.84 94.43 94.34
3 94.92 96.33 95.39 95.59 95.34 95.65
4 95.32 95.87 95.65 95.25 95.45 95.78
5 95.36 95.32 95.69 94.19 95.39 95.56
Accuracy Graph
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Fig.10. Accuracy Graph

The above table and graph represents the accuracy of the performed process. We use five experiments to
evaluate the accuracy of the proposed work for different types of autistic test data. From the graph, we observe
the average accuracy of proposed module is near about 95%.
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Table 2. FAR Table

Angry Happy Sad Fear Confused | Surprised
1 0.019 0.023 0.065 0.033 0.013 0.042
2 0.032 0.056 0.032 0.032 0.031 0.048
3 0.034 0.024 0.035 0.013 0.042 0.024
4 0.042 0.054 0.031 0.023 0.046 0.018
5 0.094 0.032 0.014 0.023 0.035 0.017
FAR Graph
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Fig.11. FAR Graph

The above table and graph represents the false acceptance ratio (FAR) of the proposed work process. We use
five experiments to evaluate the FAR of the proposed work for different types of autistic test data. From the
graph we observe the average FAR of proposed module is near about 0.045.

Table 3. FRR Table

Angry Happy Sad Fear Confused | Surprised
1 0.99 0.97 0.99 0.99 0.97 0.99
2 0.96 0.95 0.97 0.96 0.95 0.95
3 0.94 0.96 0.94 0.93 0.97 0.98
4 0.97 0.93 0.94 0.95 0.98 0.94
5 0.94 0.96 0.95 0.98 0.93 0.99
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Fig.12. FRR Graph

The above table and graph represents the false rejection ratio (FRR) of the proposed work process. We use five
experiments to evaluate the FRR of the proposed work for different types of autistic test data. From the graph
we observe the average FRR of proposed module is near about 0.99.

Conclusion and Future Scope

Face emotion detection is very helpful in all ways. In proposed work, we present Emotion recognition system
based on autistic facial expression using SIFT descriptor with genetic algorithm. But, in proposed work face
emotion recognition is being used for help of the autism based children. In this work, six emotions have been
recognized from face like sad, angry, happy, confused, fear and surprised. In proposed work, three important
methods has been used like SIFT for feature extraction, GA for feature optimization and reduction and back
propagation neural network for classification of emotions. Large dataset of autistic person has been utilized for
proposed work implementation. From result simulation, it has been seen that proposed algorithm has provided
good results in terms of FAR, FRR and Accuracy. We achieved the accuracy near about the 95% by using
proposed emotion recognition system for autistic database.

The proposed algorithm opens a lot of research gates for the future research workers. In future, other features
extraction technique can be applied for the color and texture extraction from the input images like SURF, HOG
and BRISK. The technique of neural networks can be applied for face area detection and technique of
unsupervised learning can be applied for the purpose. Introduction of artificial intelligence is another factor
which will be used in future for the battery performance.
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