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EEG The purpose of this project is recording EEG detanfuser, and developing
Detection drowsiness detector system application as soluilwnaccident problem
Drowsiness caused by drowsiness. Hardware that used in thigeqris NeuroSky

eSense. Mindwave, which is noninvasive EEG reader that latée commercially in

market. This device has a special function thaledaéSense. eSense are
copyrighted special algorithm belong to NeuroSkyatths used to
classification certain brain wave. The wave thamed Meditation and
Attention, which is used in this project to detegtmental condition of user.

Drowsiness is the most concerned factor is safepedally for the driver
who need high concentration and must stay focuselative long time.
Drowsiness in driving is the most contributed fachor on-road-accident.
This problem can be prevented with using moderrhrielogy. Brain-
computer interface (BCI) with input from electroenicalpgraphic (EEG)
can be used for measuring brain activity level. WMBEEG signal we can
gather important information about mental conditioh someone, like
drowsiness and tiredness.

For that an application is needed to give an alarmvarning for driver when
he/she feels drowsy to take a rest. With usingnbveave censor hopefully
this application can give an early warning and tiea¢ warning for driver.
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1. INTRODUCTION

Our society has made progress where duty and secyicle is now no longer bound to the time,
there is a term that saying 24/7. Where work angice operating throughout the day, especially aact
where shift work can be applied such as health@ssymanufacture, industrial, and transportatemises.

With the emergence of shift work system also appdhe impact on people's lives. With the
existence of a long shift, or overtime work unéitd at night resulting in sleep deprivation, whitfects the
sleepiness. Sleepiness has been a concern in tiieainand security fields. Someone who works on the
ever-changing shifts or in incorrect hours of theleep may experience disruption in sleep cycles.
Disturbances in sleep cycle can result in decreak®thess, performance, and increasing the leévialtigue

[1].

Sleepiness generally is a transition between thesaious and sleep condition, which in this
condition all senses function is decreasing. Thisddion is a contributing factor to road accidbappened
[2]. Electroencephalography (EEG) is one of manysM@ monitoring the brain condition which is rélie
and noninvasive. Signals from EEG are psychologiwahsure tool that reliably can predict and meaaure
person's level of alertness. This signal will beduas an input which is processed in the BCI.
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Brain-Computer Interface (BCI) is a technology thaes brain waves to build an interface. This
technology utilizes brain waves receiver, whichtingakes the brain waves that exist as input [3 Gfithe
brain wave receiver tools that are listed in marké¥lindWave, a market trading product of the NSkyp
Company.

Bioinformatics is a discipline that combines theidst of molecular biology, mathematics and
information technology (IT). This study is definad the application of computational and analytioals to
capture and interpret molecular biology data. Molac biology itself is also an interdisciplinaryeli,
studying the lives in molecular level. One reliablethod in bioinformatics is the Support Vector Miae
(SVM). SVM has been used in several bioinformaté&search. In the many studies conducted concludsd t
SVM is suitable to be applied in bioinformatics Iplems [4].

SVM is applied in many applications like EEG signabssification, cancer identification,
bioinformatics, seizure prediction, and face redtgm and speech disorder. SVM is used to constiiuet
optimal hyperplane with largest margin for sepagtiata between two groups. For two dimensiona,dat
single hyperplane is enough to separate the datavim groups such as +1 or -1. Where in this neteae
use SVM to separate brainwave of sleepy and nepgleondition. To obtain the hyperplane, we musein
some data of sleepy condition and not sleepy cimdinto SVM logarithm. Then SVM will compute the
training data to obtain the hygerplane for actisal later.
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Figure 1. How SVM works

Research for early detection of drowsiness is dir@ne by previous researchers. Various methods
have been used, one of which is by using Compuitgbl technology. Where drowsiness detection method
is based on the subject's eyes blink.

In the study the subjects were given a kind of dantkat is directed into the eye of the subject.
Then the subjects were told to drive the vehictenfrBandung - Jakarta - Bandung (for 7 hours). Where
every 5 minutes the subject will be asked how sléegher/his condition. From these studies showapid
eye blinking will increase about 20% if the subjiech state of drowsiness and micro sleep .Ranged 0.5
per second [5]. Sleepiness with the Computer Vi®esearch is already at application developmeigesta
which called CarSafe [6]. Where the applicatioruiizing camera on Smartphone. Where the results o
these studies show that Computer Vision can détecitate of drowsiness subject up to 85%.

On the other hand there is one study that makdasnarprefer SVM than any other methods are a
research conducted by Yeo et al. Where in the relse@lentify whether the SVM method can be used as
detector for drowsiness or not. SVM is able to dete person's drowsiness by 99% [7]. Because that's
accuracy, SVM selected as drowsiness detectionadeththis project.

After finding out the existing problems, where matgidents happened because of drowsiness. So,
at this project will be create an application thélt read and detect mental condition of vehiclévers by
using the eSense features that available on Miné\/avice, which is meditation, attention, delt@tah and
gamma wave which will then processed with SVM mdttmdetermine whether the driver drowsy or not. If
the driver is detected being sleepy then this ajisaund an alarm that reminds the driver to rest.

From this research will be obtained five brain walata of each subject as long as 6 hours, so will
be obtained raw data of EEG brain waves as man30alsours. This eventually can be used for further
research. And also obtained result of analysis gshatvs whether the attention, meditation, thettadend
gamma wave can be used as a reference for detelctiaginess condition on a person's.

This study aims to find innovative solutions to y@et accidents problems that caused by
drowsiness (http://www.dephub.go.id). This studsoadbpens new measures to using brain waves asosslut
to everyday problems.
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2. RESEARCH METHOD
In general, flowcharts methodology of researctsifigure 2 below:
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Figure 2. Research method

The study of literature is a stage of getting reffiee to get the information and data required én th
execution of this research. This stage is doneobkihg for and learns how to capture the brain wsigeal
with NeuroSky Mindwave, recording brain wave sigffam NeuroSky Mindwave with the application, and
predict the state of drowsiness from the resulirain waves with SVM methods.

Data gathering is a step to get the data fromede\brain waves at night. For this data gatheibng,
subjects, will be applied NeuroSky Mindwave for Gurs (21.00 to 00.00). The purpose of utilizatidn a
those hours is on that moment most people bedeelosleepy and finally sleep. Each subject dicéndata
gathering. This data is used to perform SVM trajrémd testing SVM. So overall the data obtainetDiset
of data, each consisting of recorded brain actifoty3 hours. Total number of recorded brain waige30
hours.

In addition Subject, the authors also presentfirthe data gathering, responsible for logging
equipment, and also makes the recording the lewelsiness Subject. Drowsiness level Subject wilhbked
to Subject every 5 minutes or so. The note of tlesvdiness the level will be used for SVM trainingdaalso
to measure the accuracy of the sleepiness ideattdic method applied.

Analysis of system requirements is a step tordete the need for the system to be built. At this
stage, we conducted the analysis on data and tobess@ry technology. If the requirement for the
development of the system has been met, then duegs of making the application will easier to tzea

The first thing to do is analyze the waveformtthédl be used, that is attention, meditation, &et
delta, and gamma. Know how to get those waves.tAatiwave characteristics in certain circumstangesl.
observe whether the wave is influenced by the stibjbehavior, such as whether is affected by tigy b
movement or not. Then re-analyzed the wave obtafneskd before used as processed input.

3. RESULTSAND ANALYSIS
From the retrieval Data of the the first subject algained the brain wave data and level of
drowsiness as on Figure 3.
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Figure 3. Subject recorded brain wave

From these data it appears that at the time thgopdeel sleepy, then the Attention decreased and
Delta became stable. While Meditation, Tetha, aath@®a wave activity are not significant.

From the capture of RAW Data above can be concluBeda indicate that visual observation is
quite clear. Attention and delta Waves each hagcésted with drowsiness. It can be seen from theewa
change in accordance with the status of Subjeetsiness.

To explore the relationship of the wave with dravesis more than the raw Data is analyzed using
regression correlation. To see the validity, sehv&eps performed in regression analysis. The dinstlysis is

analysis of ANOVA or F test. F test basically shomsether all the independent variables have anénite
on the dependent variable.

Table 1. ANOVA analysis

ANOVA®

Sum of
Sguares

17.170
1695.028
1612.195

df
5
10260
10265

Mean Sguare
3.434
15848

Sig.
.o

1 Regression
Residual
Total

22089

From the F test or ANOVA test obtained value of Rich is 22.089 with a probability 0.000.
Because the probability is much smaller than Otlé&n regression model can be used to predict dnessi
or it can be said that the Attention, MeditatiomeTa, Delta, and Gamma together affecting the slesp.
The next step are regression coefficient or t test.
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Table 2. Regression analysis
Coefficients®

Standardized
Unstandardized Coefficients Coefficients
| odel B Std. Error Beta t Sig.

1 (Constant) 155 019 8.073 .0on
ATTENTION .001 .0on 039 3765 .0on
MEDITATION .0on .0on -.0z0 -1.954 051
TETHA .oon .oon 046 3.396 .01
DELTA .001 .0on 078 6.306 .0on
GAMMA -5.849E-5 000 -015 -1.142 254

From The five independent variables of, Meditataomd Gamma regression variables of are not
significant this can be seen from Meditation praligbof 0.051 and 0.254 for Gamma. Both far abdke
0.05 level. From here it can be concluded thattitention, Theta, and Delta affecting sleepiness.

At this stage, the raw data that have been obtafmemh the previous stage then conducted
validation checks for the relationships betweenndiness and the wave used. To validate compardd wit
alpha of the wave that have been proven to be tesddtect drowsiness [7]. Waves that has previobebn
tested by regression and correlation analysis amgegd to have a strong relationship with drowsinésat is
attention and delta analyzed again by comparistim apha wave. With the following results.
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Figure 4. Attention and Delta compare to Alpha

After a comparison with alpha wave that have prowapable of detecting drowsiness. Attention
and delta Waves on same time show a change whickitating that the subject is being sleepy. Amdst
attention and delta can be used as a parametetdotithg drowsiness.

Once validated and declared can be used to detewtsihess. Then we develop drowsiness
detecting application by based attention and dedtee which is already valid. Applications execusedl get
the following results.

Table 2. Application testing

Time Subject Total Alarm Total Total
Conditions ringing Right Wrong

stats stats

21.20 Not Sleepy 0 10 0
21.40 Not Sleepy 0 10 0
22.00 Not Sleepy 0 10 0
22.20 Not Sleepy 0 10 0
22.40 Not Sleepy 1 9 1
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Time Subject Total Alarm Total Total
Conditions ringing Right Wrong

stats stats

23.00 Not Sleepy 4 6 4
23.20 Sleepy 8 8 2
23.40 Sleepy 8 8 2
00.00 Sleepy 9 9 1
Total 30 80 10

Aaccuracy 88,88%

From table 3 above, we can see that the applicatimtle mistake once at 22.21 — 22.40, the system
assuming that the subject already sleepy evenubgd is not. Then at 22.41 - 23.00, the systerkema
mistakes 4 times. Then at 23.01 — 23.20, the systache two mistakes by saying the subject is n@psie
even at the moment the subject is sleepy. Themistakes are at 23.21 — 23.40, system made mistate
And the last is at 23.41 — 00.00, system made kastace. With the data above we can conclude beat t
application detecting drowsiness correctly 80 timeith total 90 total detection statuses. So theusscy
percentage is 88, 88%.

4. CONCLUSION

Based on the research that has been done, it caonbiided that, Attention Waves can detect early
phases of drowsiness that is loss focus. Delta Waan be used to detecting drowsiness condition.
Meditation, Theta, and Gamma Waves cannot be useabbtecting drowsiness. When compared to alpha
wave that are tested, at the same time when alptan,ddelta wave and attention wave also undergone
significant changes which is can be used as adfignowsiness. So that attention and delta wavsidened
able detecting drowsiness. Drowsiness DetectioficGgtipns can be implemented and this applicatias &
feature to alert the user by alarm if being sleépplications can detect drowsiness well enougis; phoved
from the test results of the first subject that 8&88% accuracy.
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