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NEPIAHWH

O eyképalog e€ival yia TTOAAOUG TO ONPAVTIKOTEPO Opyavo Tou avBpwtrou. Eival
UTTEUBUVOG VIO TOV £AEYXO TWV OUVAIOONUATWY KAl TWV KIVIOEWV PAG, OTTOBNKEUEl Kal
emmegepyadetal TTANPoYopics Kal epeBiopara TTou AapBavel atmd 1o eEwTepPIKO TTEPIBAAAOV
KaBwg TTioNg Kal gnvupata ammd aAAa épyava, péoa atrd €va TEPACTIO Kal TTOAUTTAOKO
OIKTUO OICEKATOPMUPIWY VEUPWVWYV. Eival To KEVTPO AWNG aTTOQPACEWY OXETIKWYV HE TN
OUMTTEPIPOPA TOU aTOPOU Kal TN CWTIKN A&ITOUpYid TWV UTTOAOITTWV Opyavwy Tou
OWMATOG.

MNa TTOAAEG Kal DIAPOPEG AITIEG OPWG, TTPOKAAOUVTAI OUCAEITOUPYIEG ME ATTOTEAEOUA VA
UTTAPXEI €ITE OAIKN, €ITE PEPIKA aVIKAVOTNTA €AEYXOU TNG AEITOUPYIAG TwV UTTOAOITTWV
OOMWV TOU OWHATOG KAl TWV KIVAOEWYV TOU ATOUOU PECA ATTO TO VEUPIKO TOU OUCTNHA.

H oAoéva Kal TTEPICCOTEPO EI0AYWYN VEWV TEXVOAOYIWV OTOV TOPED TWV VEUPOETTIOTAHWY,
€XEl odNYNROEl TOUG ETTIOTAPOVEG OTNV AVATITUEN OUOTNUATWY TA OTToiad PTTOPOUV va
BonBrioouv Atopa HE PEIWPEVN KIVATIKOTNTA VA AVTIMETWTTIOOUV did@opa TTpoARuaTa
TTOU TTPOKUTITOUV aTTO €vOEXOMEVN OUOAEITOUPYiO TOU VEUPIKOU OUuOTAWOTOG. Ta
oucoTAUATa auTd gival yvwoTd pe Tov 0po Aletra@n Eyke@dAou — YmroAoyioth (Brain
Computer Interface, B.C.I) kal kGvouv XpAon TwV EYKEQAAIKWY ONUATWYV YIa TOV EAEYXO
IGPOPWYV CUCKEUWV (TT.X avaTTNPIKO APagidlo), POUTTOT KAl UTTOAOYIOTIKWY CUCTANATWY,
TTOPAKAUTITOVTAG TO UTTOAOITTO VEUPIKO OUCTNHA.

2KOTTOG TNG TTapouoag OITTAWMATIKAG gpyaciag eival n avarTugn ocuotiuatog B.C.1
TTPAYUATIKOU XPOVoU, PEOO aTTd TO OTT0IO YIVETAI O €AEYXOG TNG Kivnong POMTTOTIKOU
OXNMATOG ME XPAON EYKEQPAAKWY CHPATWY, €XOVTAG WG PACN POMTIOTIKA TTAATPOPHA
QaVOIKTOU UAIKOU Kal ouyKekpIpéva Tou Arduino.

H Afwn Tou eyKEQOAIKOU OriuaTog Tou XPAOTN YIVETAI JE XPrON TNG OUOKEUNG Mindwave
Mobile Tn¢ eTaipeiag Neurosky. H petagopd Twv dedouévwy atrd To Mindwave Mobile oT1o
Arduino yivetal acuppaTa PeE Xpnon TTPwWTOKOAAoU Bluetooth. Ev ocuvexeia yiveral
eCaywyn OAwvV TwV XPNAOIMWYV EYKEQAAIKWY XOAPAKTNPIOTIKWY PEoa atmmd Tn povada
ETTECEPYOOING. ZUYKEKPIYEVA, €gAyovTal Ol TIMEG Twv emMMEOWY  TTIPOCOXNAG Kal
OUYKEVTPWONG, TWV EYKEQAAIKWY PUBUWYV Kal TwWV akaTéPyaoTwyv Oedopévwy. ATTO Ta
TeEAeuTaia, META aTTO QIATPAPICA, YiveTdl avixveuon Tou BAEQAPIOUOU TwV PATIWV Kal
avayvwpion TToTe autdg gival ammAdS Kai TToTe dITTAOGG. Av 0 BAEQAPIOPOG €ival aTTAGG,
yivetal egtTpdoBia Kivnon evog auagidiou mTou eAyxeTal atrd 1o Arduino, evw av ival
OITTAGG n Kivnon egival Tpog Ta TTiow. Tautdxpova, HEoW €VOC aiIoBNTAPa UTTEPAXWY,
eAéyxeTal n amméoTaon Tou apagidiou atro moavd eutTédia KAaTd TNV EUTTPOCBIa Kivnon Kal
otav n auTn yivel ion R yIkpoTEPN TWV 20Ccm TO apagidio oTaPATAEl va KIVEITAl.
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PoutroTtikr}, HAekTpogyke@aloypdpnua



ABSTRACT

Human brain is a multifunctional organ, important for the entire function of body. It is
responsible for controlling the emotions and the movements, it stores and processes
information and stimuli received from the external environment, as well as messages from
other organs, through a vast and complex network of billions of neurons. It is the decision-
making center concerning with the behavior of the individual and the vital function of other
organs of the body.

For many different reasons, however, human brain disabilities can result either in total or
partial inability to control the operation of the remaining structures of the body and the
movement of the individual through his/hers nervous system.

The increased use of new technologies in the field of neuroscience, has led scientists to
develop systems that can help people with reduced mobility, to deal with various problems
arising from any possible disability of the nervous system. These systems are known as
Brain Computer Interface (B.C.l) and make use of brain signals to control various devices
(e.g wheelchair), robots and computer systems, bypassing the disabled part of nervous
system.

The aim of this thesis is to develop a real-time B.C.l system, which controls a robotic
vehicle using brain signals, based on an open hardware robotic platform and specifically
the Arduino.

The reception of user’s brain signal is made by using Neurosky’s Mindwave Mobile. The
data transfer from Mindwave Mobile to Arduino is being made wirelessly using Bluetooth
protocol. Thereafter, we export all the values of the useful features of brain through the
procession unit. Specifically, there is exportation of the values of the levels of attention
and concentration, of brain rhythms and raw data. By filtering raw data, there is the
detection of eye blinking and the recognition whether it is a simple or a double eye blink.
If the eye blinking is simple, a chassis, which is controlled by Arduino, moves forward and
if it is double, the chassis moves backward. Simultaneously, an ultrasound sensor, checks
the distance of the chassis from a possible obstacle during the forward motion and when
it becomes equal to or less than 20cm chassis stops moving.
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