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Abstract 6;
In this research we implement an EEG based music Dﬁ\t% sic apy can help the

student deal with the stress, anxiety and depression s. T do e will develop EEG-
based human emotion recognition algorithm. program works as a
therapist. The music choice and duration of ;@nusw is adjusted based on the student’s
current emotion recognized automatically, fr G. If py emotion is not induced by
the current music, the system would auto Ily switch nother one until he or she feel
happy. Proposed system is personalize musm*;%pnent that is making a brain training

application running on smart phope . Tha mes the critical problems of time and
space constraints of existing %

ing program. By using this brain training program,
student can manage the stress eas withou;t\@]elp of expert.
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1. Introductig ,Q\ Q S

According t@ a recent sur;

, most elementary and secondary school students nationwide
are stressed out by their a ic records. Furthermore most of high school students in Korea
have to study under t t duress [1]. Some of them who can't overcome the academic
stress finalize their li committing suicide. A study has found that it is one of the leading
causes of stimulati e thought of committing suicide in Korean high school students. It is a
serious socia‘k@lem in Korea. So it is necessary to reduce the high school student's suicide

rate. Q
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Figure 1. Stress Type of High School Student in Korea
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There have been many studies to handle stress. Among them a new groundbreaking
method about stress management called biofeedbak training [2-3]. Brain training with
biofeedback changes the brain's neurophysiological and biochemical set up and eventually
changes the brain's response to stress effectively [4-5]. But most of the biofeedback training is
conducted by expert instructor in professional organization. According to brain training
research paper, prolonged training is more effective method than intensive training doing in
professional organization. But the existing brain training program is not proper for students
for their stress management because they must spend most of the time in school. So it is
necessary to develop another brain training program for Korean students to reduce the stress.
Recently portable EEG (Electroencephlagraphy) is developed and it gives us angeasy and
portable way to monitor brain status and manage it through biofeedback training\ D\}

@re 2. EEG Device

The motivat fthls h is that through this it will made a large contribution toward
solving a high school stw%za suicide problem in Korea.

the brain tra eatment is done by in professional organization. In reality it is not easy for
Korean hi chool students to find free time for themselves. Furthermore according to
exr@ I results show that everyday biofeedback training is more effective. Second, most

2. Theoretical @ground
Existing Q'g%(::ir ck brain training programs can be summarized as follows. First most of

of in training programs are provided as game based form. They have defect that users
play campulsively, isolating themselves from family and friends or from other forms of social
contact, and focus almost entirely on in-game achievements.

2.1. Originality of this research

To sum up the prior research we come to the following conclusion. Brain training must be
universally available and it must not be a game based but a more useful form. To overcome
the time and space constraints, we will combine a cutting edge technology (smart phone or
pad) with the brain music treatment which has never tried yet. Through this research we will
make a brain training program as smartphone application. Because most of the students in
Korea use smartphone or pad, they can use the program at any place and every single day. It
overcomes the problem of place and time constraints which existing brain training programs
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have. Another originality of this research is that we will implement a personalized music
therapy system. Because individual’s music preference is different, we will develop training
program which automatically switch to another music when the user can’t feel relaxed. In
short we will develop a personalized brain music treatment system which is running on
smartphone or pad.

The EEG is typically described in terms of rhythmic activity. It is divided into 5 categories
depending on the frequency [6]. In this research we focus on Alpha and Beta wave among 5
categories. Beta wave is associated with stress, anxiety and restlessness whereas Alpha wave
indicates in deep relaxation. The brain's natural response to stress is a decrease of Alpha wave
and an increase in Beta one [7]. Studies have shown that listening to Alpha wave mgsic issthe
most efficient way to reach states of deep relaxation within a short time [1].
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Main content of th Qch is to\implement an EEG based music therapy. Music therapy
dent, de tress, anxiety and depression problems. To do so we will

uman emotidn recognition algorithm. Proposed training program works

as a therapist. music and duration of the music is adjusted based on the student’s
current emotion recogni tomatically from EEG. If the happy emotion is not induced by
the current music, t ngéﬁem would automatically switch to another one until he or she feel
happy. Proposed 2@( is personalized brain music treatment that is making a brain training
application rynming &n smart phone or pad. That overcomes the critical problems of time and
space const %’of existing brain training program. By using this brain training program,

student 06 age the stress easily without the help of expert.

3. riment

Experiment will be progressed as following steps. We recruit 30 students who are under
the stress from academic record and want to join the experiment. Participants will be divided
into 2groups namely experimental group and control one. We interview about their stress and
they fill out a stress-questionnaire. Next we will construct EEG with student's brain map. This
gives us an overview of the brain's functional state and indicates the level of stress.
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Table 1. Design of Experimental Group

Pre-test Training Post-test
Experimental group Ei Yes E,
Control group Ci No C,

We will survey what kind of music enhances Alpha wave. To do so literature review and
taking professional advice will be conducted. After selecting the proper music, we will
provide experimental group with music as smartphone application. We will request ,the
experimental group to listen the music at least 30 minutes everyday during 4 w ek&;éause
individual’s music preference is different, we will develop training r% which
automatically switch to another music when the user can’t feel relaxed.

EEG recording was done for 90 seconds with a sampli g e of 128 é@ 2 channels.
EEG was recorded simultaneously and the each frequenc (delta , alpha, and beta)
was calculated. The EEG data was collected in a r S|t|0n es closed. At first
students of control group listen to classic music f* inut a wave is increased
then he or she listens to the classic music continuot But rse case the application
switches the music to another one. The appllca epea];s pr cess until the increasing of
experimenter’s Alpha wave.

Students who are joined this researc re acce e|r preferred music while they
listening to music such as popular m GN or etc. To provide such request to
the students, proposed appllcatl prow functlon of adding the playing list.
Proposed application operate ollows, e bicycle computer can receive sensor
information and display mettics related to nsor information on a display for the user.
The displayed mforma io be up any suitable interval, for example determined
based on power con e@"s sensor sh rates, user requests for particular information,
or any other suitable rval. The m%ll system configuration of smart bicycle is as follows.
im , ave enhances music. Among various genre we select
is com ed y Bach, Handel or Telemann, that is 50 to 80 beats per
minute creates a atmosp% focus that leads students into deep concentration in the alpha
brain wave state. (Clte Music and Learning: Integrating Music in the Classroom by
Chris Boyd Brex& ns Hopkins school of Education). Basically all students in

experimental gro t listen in the following music that is Bach, Suite No.1 in G major
BWYV 1007 Variation on the Kanon by Pachelbel. If the student whose alpha wave is not
increased, t@ itch the music by one’s preference until alpha wave increases.

@ : @ - Listen to classic music

)
Measure EEG during 10 Min

v
Analysis EEG

.
Repeat
until Alpha >
iy Increase Alpha wave?
ncreasing

Change Individual's preference

>

Figure 4. System Diagram
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4. Research Result

After 4 week's training we evaluate EEG before and after training using statistical method
(i.e., chi-square test of homogeneity) whether proposed training program is efficient. Table 1
shows the change of Alpha wave according to music stimulation. In Table 1 stimulation 1 is
listening to classic music and stimulation 2 is listening to his or her favorite music.
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Figure 5. Alpha Wave of ?ralnl
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Table 2. Mean and Standard Deviati .%'o ach Wefore Training
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Figure 6. Beta Wave of before Training

@ Table 3. Mean and Standard Deviation of each Group before Training

Mean St.dev. t-value p-value
Experimental group 2.533333 0.689437
-0.478860 0.318182
Control group 2.689933 1.06246

Because P value 0.308303 > 0.05, two groups are homogenous. There is no difference
between experimental group and control group
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Figure 7. Alpha Wave of After Training w

Table 4. Mean and Standard Deviation of each Group after, @
ch Spow afty TN

Mean \}.de\K y

Experimental group 4.7958 < )‘ ‘OQGO%V

Control group 4.31935;“ N M?QIA{

X ﬁ 11 12 13 14 15
‘ )Q Q efore m After

igure 8. Change of Alpha Wave
Tablef@&'n and Standard Deviation of Alpha Wave Changing

51 hd Mean St.dev.
/@l ental group(pre) 4.018484 0.606781

\prerimental group(post) 4.789753 0.468494

Because P value 0.318182 > 0.05, two groups are homogenous. There is no difference
between experimental group and control group
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Figure 9. Beta Wave of After Training
Table 6. Mean and Standard Deviation of xr u ﬂ&inin
/‘\’Q} Vi J
Mean \) St.d \)

Experimental group 1.591.14 C;Q .0. 275
Control group 2.65318\’ MSQ
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’G‘—‘l‘gure 10. Change of Beta Wave

Tabl an and Standard Deviation of Beta Wave Changing
24

%, Mean St.dev.

y
(@imental group(pre) 2.53333 0.689437

%\Experimental group(post) 159114 0.634276

We can interpreter this result that preferred music is more effective than classic
music.After that we will interview the participants in experimental group about the proposed
training. From them we will receive valuable feedback whether it is helpful or not. On the
basis of feedback we will modify the training program until students will satisfy
comparatively.
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5. Summary and Discussion
Our proposed personalized music treatment system has following advantages.

@ According to research paper, 82 percent of the entire stress is caused by studying and
this kind of situation will not change easily. Our proposed application will be very
useful to the students who are under the stress of studying.

@ Through this research we will develop a brain training program for students. Because it
is designed for stress management, it can be applied to anyone who is suffering from

any kind of stress. °

(® Students medical spending on relieving stress of studying will be |nc as an
competitive society progress. This situation also leads to a budget i national
health insurance. Our proposed system causes not nly decr of individual
medical spending but also helpful to governmen ercome%urrent financial
difficulty.

@ Finalize their life by Committing suicide is Qr:f sefious problem in Korea.
ir Stress

Because proposed application reduces th very helpful to prevent

suicide. Q
Future work is as follows.

@ Current system initially ‘& 5|c i%;e each person’s music preference is

difficult we will survey pIy wha of music is friendlier to each person.
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