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EEG Drowsiness is the common thing that happens toydueman. However, this
Drowsiness could cause some problems. There have been mangeatc happen in
Driving Simulator Indonesia, that worker must lose the part of hiswely, disability, and even
SVM life because of the drowsiness factor while doiragkwIn addition to solve
Late Night Shift Workers this matter, an application is needed to give wagrfor workers when it

detects the drowsiness. By using the brainwave vecesensor, the
application can give early warning in real-time dzh®n worker condition.

This research involves 5 subjects were using Néyrivindwave Mobile for
3 hours from 21.00 to 24.00. Most people will bemirieel sleepy during this
period of time. Each subject did twice experimefitse data gathered would
be used to perform SVM training and testing. Thadéll be validated with
B/a and @+0)/B signal index. This research uses SVM as a medettxt the
level of drowsiness in brain waves.

The result of this research is the drowsiness teteapplication with
accuracy for approximately 87.40% according to bgults of the testing
application of the 3 subjects who performed thédvimhining data.
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1. INTRODUCTION

Company's business processes may require the edoniic24 hours a day. However, this could
cause some problems. For example, in Situbondoprkew lost his hand because of drowsiness while
working in a wood cutting machine [1]. A young evest his life because working in a sleepy conditi].

Car driving is very prone to accident due to drawess. According to Directorate General of Land
Transportation, Department of Transportation (Hipvw.dephub.go.id), accident that occurred in Imelsia
is 93.52% caused by drowsiness.

Researches for early drowsiness detection have dm@n by previous researchers. Various methods
have been used, such as CarSafe [3], a method basegk's blink through Computer Vision technology.
utilized camera on a Smartphone. Its accuracy tectldrowsiness was up to 85%.

Yeo et al used SVM method to improve the drowsimktection accuracy [4]. The results obtained
in their study show that "SVM" was able to detemdvisiness as much as 99% in accuracy [4]. SVM is
selected as drowsiness detecting method in thity stecause of the high accuracy.

The purpose of this research is to create an ajit which able to detect drowsiness by using a
brain wave receiver called Neurosky Mindwave Mabiléne Electroencephalography (EEG) data will be
processed using SVM method to determine whetheudbke is in a sleepy state or not. Alarm will rimgen
drowsiness is detected.
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2. RESEARCH METHOD
Research methodology in this paper is describédguare 1 below:
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Figure 1. The flowchart of research methodologthia study

2.1. DataGathering

Data Gathering was the first stage, in order to lgein wave data from night workers. Night
workers were examined while doing job in front ohgputer at night time. Students that do their johight
are included in this category. 5 subjects weregidieurosky Mindwave Mobile for 3 hours from 21.@0 t
24.00. Most people will begin to feel sleepy durthig period of time. Each subject did twice expmmts.

The data gathered in this step would be used tmperSVM training and testing. Total EEG data
obtained was 10 dataset. Each data set consisteiciof activity recording for 3 hours. Thereforee total
length was 30 hours of recording brain activity.

The authors of this paper were responsible foritag@quipment, and also made a recording of
subject’s drowsiness level (Karolinska Sleepinessle3KSS). Subjects were asked about their KSS leve
every 5 minutes. KSS data would be used for SVIihiimg and also measuring the accuracy from slesgine
identification methods which is applied

2.2. Literature Studies

The literature study stages were done to learn twowapture brain wave signals with Neurosky
Mindwave Mobile and detect drowsiness using SVMhuodt The authors conducted literature reference
search through sources on the Internet, onlinenpdsrand books. Outlook of EEG sensor is showrigare
2 below.

Figure 2. Outlook of EEG Sensor

Copyright © 2013 ISICO



Artificial Intelligence and Enterprise Systems Tkal 30¢

2.2.1. Hardware Configuration

Major specifications of the proposed system inaigdhe EEG sensor used are as follows:
2.2.1.1. Measures

EEG Spectrums :

e Alpha
e Beta
* Theta

2.2.1.2. Signal and EEG:
e Maximum signal input range: 1 mV pk-pk
e Hardware filter range: 3Hz to 100Hz
e Sampling rate: 512Hz
e Class 2 Bluetooth Radio Range: 10 m 6dBm RF maxepow
2.2.1.3. Bluetooth Dongle:
* Bluetooth Standard: V2.0+EDR (backward compatibigw1.1/V1.2)
« Profiles support: Serial Port, Dial Up Networkirfegx, Headset, Printer, PIM Item Transfer,
PIM Synchronization, File Transfer, LAN Access, ®ga Object Exchange, Object Push,
HCRP, HID, A2DP, AVRCP
e LED Indicator: Power On
e OS Support: Windows 2000 / XP / Vista / 7

2.2.2. Support Vector Machine (SVM)

Support Vector Machine (SVM) is a relatively newhrique, used to make predictions in the case
of classification and regression. Many scientistd practitioners applied this technique in solviagl world
problems. Such as in: gene expression analysiandial, weather, up to the field of medicine. Gatigy
SVM gives better results than similar techniqueshsas Artificial Neural Network (ANN). [5]

In this research, Polynomial with Polyorder 4 i®disn SVM. SVM serves as a tool to detect
drowsiness of users who wear a Neurosky MindwavebiMoheadset. Signals obtained from Neurosky
Mindwave Mobile will be received by the applicatiorhen, the brain wave signal will be compiled iato
table with a size of 7x40 columns. From the firsiuenn to the sixth column are the brain wave daththae
seventh column is the KSS data.
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Figure 3. Example of EEG and KSS data, which gpeasented

These are 40 data entered into the SVM. The fdsti&a are the training dataset. These data were
obtained from the collection of process. Which tfiflbwave data were collected from the fully awaker,
and the other 10 were from brain wave data wherusieg is at the sleepy condition. Then, the ana2ier
were derived from real-time brain wave retrievailetthe user uses the Neurosky Mindwave.

2.2.3. Karolinska Sleepiness Scale (K SS)

Karolinska Sleepiness Scale (KSS) is used as a&dil® measure of sleepiness. KSS is a self-
rating subjective scale, ranging from 1 to 9 [@}eTlevel 1 described when the subject is at the matchful
condition, level 5 is when the subject is neithettahful nor sleepy, and level 9 is very sleepy agdo
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resist to sleep.In this research, the KSS usealis lmetween scale 1 and 0. Which is, 1 indicates the
subject is at the drowsy condition and 0 indicéibessubject is at the unsleepy condition.
2.3. System Requirement Analysis

System requirement analysis is used to deterntiaestep that needs to be built. In this step, we
conducted the analysis on data and also necessamdliogy . If the requirement for the developnwthe
system has been found, then the process of denglapiplication will be much easier to conduct.
The analysis conducted at this stage is the amafg@m brain wave data and that has been obtaihétka
data collection process prior with index signaihgg} / o and index signak + 0 / . If there is a significant
difference for both index signals, then to subjbat indeed in state of fatigue [7].
2.4. Application Development

If the system requirements has been fulfilled, aodis the base of science and technology used in
the system has been revealed, then the next stigsigning the system. At this point, the SVM aitidpon
for drowsiness detection is developed. In additioncapturing the brain signals, alarm and the stpri
process of the data recorded is also developed.

Gathering
brainwave
Getting
sy (:: drowsiness stats

from SV

Figure 4. Application Work Flow Diagram
2.5.  Application Testing

This stage is performed to determine whether th@iggiion can run properly and in accordance
detecting drowsiness on the subject of data tdkehere is any error in the application along thiscess, it
will be advantages to correct the lack of the aion. Process is done continuously until the iappbn
met the requirements that have been determindeiprevious process.

3. RESULTSAND ANALYSIS
3.1. Analysis Data

On this stage, brainwave data that already obtair@d the data collection phase is checked on
drowsiness level condition to be validate. Accogdio Hong J Eoh [7], research on traffic accidertssed
by the drowsiness, states that drivers who crashatl from fatigue factors. This is because theeaxely
tired driver can lose their focus which mostly theision and ultimately cannot see the state of rthed
clearly. In that study, it also concluded that $hgnalp / a anda + 6 / p can be used as a reference when the
driver is tired or not. Due to the appearing sigitalill perform the significant difference betweerowsy
driver and another driver at the normal state.

Therefore, this study is also calculate the signab and ¢ + 0) / B to ensure the data which was
already taken is valid and ready to be used for Skdihing data. The condition of the subject's braave 5
minutes before and 5 minutes after the sleepy &atieown in figure 5 below.
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Figure 5. The Analysis of the Subject Data

From the analysis of the subject’s data, theredadatas are declared to be valid because there is a
difference betweef / o and ¢ + 0) / p waves while the subject feels sleepy and 1 datkedtared to be
invalid because from initial wave data gatherfingo and ¢ + 0) / B waves was no different. That means the
subject has already feel tired even before the atgtaction was conducted.

a. Application Testing

Drowsiness detection application testing will benédy involving subject’s brain wave data that
already taken from the data collection processrdhee only 4 subjects from 5 that willing to pegate in
the trial system because the other one claimedabeahother occupation to do. The procedure is lyxéet
same with the application testing phase. The diffee is only by using the training data that hasnbe
obtained previously. Then the application will lEsessed how many time the error detecting drowsioks
the subject.

Table 1. Application Testing Result

Total Application Total Application

Subject Detecting Right Stats ~ Detecting Wrong Stats Accuracy
Subject 1 80 10 88,88%
Subject 2 80 10 88,88%
Subject 3 76 14 84,44%
Subject 4 62 28 68,88%

4. CONCLUSION

Based results obtained from the data analysis pspaehich was four subjects (first subject, secsugject,
third subject and the fifth subject), it concluddaat reduction of Alpha waves occured in the sleepy
condition, and the subjects are also feel tiredhat condition.This is proven by the presence & th
significant difference between the sigiial « anda + 6 /  as shown in figure 4. 1 as Data of four subjects
had a significant difference from initial data gatihg to the end of data gathering. So the foudihjects
were already tired even before the data collecti@s done. And also, the testing process application
drowsiness detection application is able to detieotvsiness very well. This is proven by the tesults,
88.88% for the first and second subject, 84.44%Herthird subject.
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