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certain times and requires tools for music therapy. Therefore, the integrated
device was made to monitor the activities of children with autism, as well as
providing music therapy automatic face recognition based on Eigenface
method.This device perform when the children with autism under certain
conditions (e.g. crying, the teacher would not work orders, etc.), then by
capturing the the facial image, the system will process to compare the similarity
with the existing database. Then, the shortest distance of euclidean is chosen. If
the captured of facial image is similar to the one existing database, then the music
is performed as music therapy for children with autism. The results of this
system, indicates that the child's responses become more calm, easy
concentration, and the repetitive attitude is reduced. While the accuracy of the
system achieves by 80% (compare with the old and new database) and 20%.
(without new database). ©2017 JNSMR UIN Walisongo. All rights reserved.
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1. Introduction therapy is proven to assist the concentration of
autistic children and reduce the repetitive

Nowadays, many therapies for autistic behavior. In addition, music therapy is able to
children, one of them is music therapy. This reduce the level of anxiety and emotional
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disturbance in a children with autism. Music
therapy is also a funny game for them and
helps the child become more relax.

The previous research on the music
therapy for children with autism improve the
concentration children. In addition, the
children are more focused in learning [1].
Music therapy is also able to reduce repetitive
behavior [2] [3]. The previous studies, the
music therapy performed manually, because it
still requires a musical instrument, and it takes
a certain time for music therapy. There are
several methods of music therapy as listening,
mimicking, motion together, and others. All of
these methods have their respective
advantages [4]. However, the most effective
and capable therapy at any time is the method
of listening to music.

There are two methods of music therapy,
first, the music therapy is directly performed
by an autistic child. Second, the music therapy
is played at certain moments. The second
method of music therapy is the therapy that
usual performs in special schools autism. This
therapy also uses a musical instrument which
directly shown by a music therapy teacher or
with music that played in the same time, so
this therapy is able to train the motoric ability
and child concentration. If music therapy
should be performed at any time, it will be less
effective if the number of children with autism
increases, while the teacher is limited. In
addition, the emotional activity of children
with autism is also unpredictable and
monitoring to the children with autism still
depend on the music teacher or parents.
Therefore, the problem of this research is how
the music therapy for children with autism
performs automatically.

The implementation of this research, the
music therapy is applied in a facial recognition
system based on the Eigenface method.
Previous research has used this method to
recognize a person's face in realtime for home
security [5]. Other researchers have also
conducted research using eigenface method,
and the results obtained is successfull [6].
From the results of their research, using
Eigenface method in facial recognition capable
obtained the percentage of success is high.

The purpose of this research is to develop
the system of facial recognition Eigenface
method that it is able to perform the chosen
music therapy automatically according to the
captured object. In addition, this music
therapy is expected to increase the
concentration and reduce repetitive behavior
of children with autism.

2. Experiments Procedure

In this implementation, the system is built
in order to capable to recognizes the facial
image of the child with autism by searching the
image of a very large image in a relatively
short time. In addition, the system should be
able to perform real-time image recognition as
a reciprocal of a particular condition (e.g.
crying, refusing teacher/parent commands,
etc.) requiring music therapy to reduce
repetitive behavior and to be concentrated.

Some autistic children have a strong
pleasure in one color and find displeasure in
other sound colors [7]. To support this
research, the system to be built should be able
to display the set of face image with a high
similarity value to the face image of the input
so that it can choose the suitable music for the
child in accordance with the results. Music
selection based on recommendations from
music therapy teachers.

This system is designed to recognize a
person's face to match the resemblance to the
training image database, where the database
contains the facial images of autistic children.
If there is a resemblance to one of the image in
the database, it will sound the music. In
addition, the system is designed to be able to
create a new database, so there is a database
update.

This system begins with accessing the
webcam. This stage is an early stage to know
the quality of webcam is adequate. So get the
frame to be processed in the next stage. The
next process is to determine the image will be
processed to create a new database or to
perform face recognition process. If it will
create a new database, then the next step to
capture the image of the webcam. This image
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is ordered to be a new database. At this stage,
image storage should be placed in the database
folder. In addition, the image captured must be
200 x 180 pixels, so that it is similar to another
database image. The naming of the new
database image also uses a sequence
numbering like any other database image.

The next stage is face recognition. At this
stage, there are several major stages, namely
the feature extraction of the facial image,
which is to resize the image. The form of the
image is changed from RGB to gray degree
(grayscale). It is used to simplify the image
model. Each color image consists of three
layers of matrix, R-layer, G-layer and B-layer.
When each calculation process is done using
three layers, it means the same three
calculations are performed. So the concept was
changed by changing the 3 layers above into a
gray-scale matrix layer and the result is a gray-
scale image. In this image there is no more
color, there is a degree of gray. After that, the
image is trained to reconstruct the image into
a 2D matrix, so the eigenvalue and eigenvector
are obtained. The result is used to calculate the
eigenface value.

The next stage is to calculate the distance
Euclidean to find the closest distance to the
image of the input face. The closest distance is
considered as the most similar face image.
After getting the most similar image, live music
automatically is appeared as music therapy for
autistic children. Selection of this music based
on the image of the most similar face on the
database.

Music therapy applied for about 2
minutes. If in that time, there is no better
response, then the operator will run the
system again. This system is created using
MATLAB software by utilizing Graphic User
Interface (GUI).In this process, there is a
function to get 2D matrix. At this stage, all
images (P) will be searched for the average
image (m), after which searched the difference
of each image to get the middle matrix of the
vector image (A). In the Eigenface method, it is
necessary to find the Covarian matrix (L) to
obtain the diagonal element of D which is the
eigenvalue of L and C. The coefficient matrix C

or also called Eigenfaces is obtained from the
eigenvector L, as can be seen in Figure 3.

To create a new database, incoming
images are resized to 200 x 180 pixels. Then
the image is named in the order of the last
number in the training image. The flow chart
of this system can be seen in Figure 5.
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Figure 1. Flowchart Facial Recognition Process
(overall)

For testing, the condition is designed,
where the object (child with autism) is
following the learning activities (KBM) which
directly “face to face” with their teachers in a
room. Then, the webcam as an object activity
monitor, will be placed in a place that has been
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designed to be able to capture the object's face.
Another solution if not possible to locates the
webcam in a strategic place, then the webcam
directed by researchers directly. Sound system
in the form of portable speakers will be placed
near the object, so the sound performed
clearly by the object.
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Figure 2. Flowchart Eigenface Process

The testing of system is also designed
with two scenarios:

1. The first scenario

Directly test based on old database. That
is, this test does not take a new sample of the
child to be stored into a new database
reference. So the database used is only the old
database that must be the background
conditions and lighting are different from the
conditions during the test took place.

2. Second Scenario

Testing by adding new child photo samples to
be used as a new database reference. In this
test there will be old and new database face
image as a comparative reference in the
introduction of input facial image.

Input image
baru

Mengubah ukuran image
menjadi 200x180piksel

Menyimpan
image

Image baru
pada
database

v
selesai

Figure 3. Flowchart for New Database

3. Result and Discussion

The implementation of Graphical User
Interface (GUI) in MATLAB, as shown as in
Figure 4, while to operate the system, there is
a start menu that gives the option to perform
the process of facial recognition or exit from
the system. Implementation of the initial
menu, as shown as in Figure 5.
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In the second scenario, a new database is
taken directly. The results obtained as shown
as Table 4. In the fifteen times test, twelve
times the corresponding match results, while
three times wunsuitable. Therefore, the
accuration of this scenario is 80%. This

with the image obtained. As for the object
response, various, as already mentioned in
Table 4.

Table 3. Testing Details with the second scenario
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From Table 2 and Table 4, it is seen that in
the first scenario of 3 times test with 5 objects,
3 successes were obtained. In the second
scenario, with an object of five, and testing for
three times, success is twelve times. Therefore,
it can be concluded, with the overall test that is
30 times, the success of the system in the face
recognition as much as fifteen (15) times, so
that the percentage of successful face
recognition as a whole either by using a new
database or not, by 50%.

From the tests conducted on 6 objects it
can be seen that the direct response of objects
after classical music appears in accordance
with the results of each similarity, whether

appropriate or not appropriate, the results
obtained that the response of most objects
become more calm, such as Object D and
Object B Who cried more slowly and began to
listen to what the teacher said. Then Object H
becomes more calm and cares for the teacher.
Then Object C no longer moves its pencil when
bored on the task of the teacher, although
Object C still does not do the job given by the
teacher, but repetitive behavior is more
decreased.

The music recommendations for each
student are different. However, the third
recommended music is the same kind of
classical music, so most of the visible
responses are the same even though the music
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that appears different from the
recommendations contained in the program.

4. Conclusion

Based on the results of the research up to
the test, it can be concluded as follows, The
immediate response of some objects after
getting this music therapy is the object
becomes more calm and listen to the teacher's
command, focus on the task, and repetitive
behavior is no longer beat the pencil. An
integrated device monitoring system of
activity and music therapy using webcam and
face-based recognition with Eigenface method
when used for indoors has a 50% accuracy of
the tested sample. Taking a new database
when going to use this system is very good,
because it will increase the similarity. This is
seen from the results of similarities with the
old database (first scenario) has a low
similarity of 20%, while using a new database
that is always updated its accuracy, the results
obtained much better is 80%.
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