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ADNOTARE

Tema acestei teze este analiza utilizarii tehnologiei eye tracking. Scopul acestei lucrari este de a studia
principiul urmaririi ochilor cu determinarea ulterioara a optiunilor de utilizare a tehnologiei in diferite domenii
ale vietii umane.

Primul capitol al tezei ofera si analizeaza informatii despre numarul existent in prezent de metode de
masurare si evaluare a directiei privirii umane. Pentru a compara metodele avute Tn vedere, au fost identificate
avantajele si dezavantajele fiecareia dintre ele, in urma carora s-a formulat o concluzie. Principiul de
functionare a celui mai raspandit si popular tip de eye-tracker in acest moment a fost luat in considerare si
descris in detaliu. Sa constatat ca utilizarea unei abordari parametrice pentru determinarea pupilei poate oferi
o stabilitate ridicata a rezultatelor.

In cel de-al doilea capitol al tezei au fost descrise principalele caracteristici si au fost comparate eye
trackere moderne, clasificate pe tip. De asemenea, a fost identificat cel mai optim tip de interpretare a datelor
obtinute de la eye trackere si au fost enumerate cele mai semnificative domenii de aplicare a tehnologiei cu
exemple specifice. A fost descris un algoritm de urmarire a pupilei ochiului, inclusiv preprocesarea imaginii
si gdsirea marginilor.

Cuvinte cheie: eye tracking, oculografie, eye tracker, biblioteca OpenCV, detectarea pupilei.



ABSTRACT

The topic of this thesis is the analysis of the use of eye tracking technology. The aim of this work is to
study the principle of eye tracking with the subsequent determination of the options for using the technology

in various areas of human life.

The first chapter of the thesis provides and analyzes information about the currently existing number
of methods for measuring and assessing the direction of human gaze. To compare the considered methods, the
advantages and disadvantages of each of them were identified, as a result of which a conclusion was
formulated. The principle of operation of the most widespread and popular type of eye-tracker at the moment
was considered and described in detail. It was found that the use of a parametric approach to determining the

pupil can provide high stability of the results.

In the second chapter of the thesis, the main characteristics were described and modern eye trackers
classified by type were compared. Also, the most optimal type of interpretation of data obtained from eye
trackers was identified and the most significant areas of application of the technology were listed with specific

examples. A pupil-tracking algorithm was described, including image preprocessing and edge finding.

Key words: eye tracking, oculography, eye tracker, OpenCV library, pupil detection.



AHHOTALMSA

Temolt naHHOM AUTIIIOMHOM paOOTHI SIBJISIETCS aHAIN3 UCTIOIB30BaHUS TEXHOJIOTHH alTpeKuHT. [lenbro
JaHHOW pabOTHl CTaBUTCA H3Y4YEHHWE NPHUHIIUMA PaOOTHl ANTPEKWHTa C TMOCIEAYIOIIUM OIpeeIeHUEM

BAapHUaHTOB IPUMCHCHUS TCXHOJIOTHH B PA3JINYHBIX o0macTsax KHU3HCACATCIBbHOCTH YCJIOBECKA.

B nmepBoii rmaBe aUIUIOMHOW paboTHl TpHUBENEHA M TMPOAHATM3WpOBaHa WH(GOpMAIUs PO
CYILLIECTBYIOIIME B HACTOSAIIEE BpeMs psil cIocOO0B M3MEPEHHMS U OLEHKH HANPaBIECHHOCTH B30pa YeJIOBEKa.
J171st cpaBHEHUSI pACCMOTPEHHBIX METOJIOB OBLIHM OINPEAENICHBI IPEUMYIIECTBA U HEJOCTATKHU KaXKJI0TO U3 HHX,
B pe3ynbTaTe 4ero Obul copmynupoBaH BeBOJA. [lonpoOHO OBUT PacCMOTpPEH M OMHMCAH MPUHIUI PabOTHI
CaMoOro pacnpoCTPaHEHHOrO M MOMYJISPHOTO HA JAHHBIA MOMEHT BUJA aWTpEeKep. BbUIO BBIABIECHO, YTO
UCIOJIb30BAHUE IapaMETPUUECKOro II0JX0Ja OINpEAeieHUs 3pauka MOXXET O00eCleYUTh BBICOKYIO

CTaOMIIBHOCTH PE3YJIbTATOB.

Bo Bropoil rmaBe AUIIIOMHOI paboOThl ObUTM OMUCAaHBI OCHOBHBIE XapaKTEPUCTUKH U CPaBHEHBI
COBpEMEHHBIE alTpeKepsl, KIaccuUIUPOBAHHBIE IO BUaM. Takke ObUT BIBICH HanOosee ONTUMAIbHBIM
TUIl UHTEPIPETALNN JTaHHBIX, MOJyYEHHBIX C alTPEKEpOB U IepedHclieHbl Haubojee 3HauMMble 00JIacTu
MIPUMEHEHHUSI TEXHOJIOTHH C MIPUBEJEHUEM KOHKPETHBIX MPUMEpPOB. Bl onycaH anroputM TPpEeKUHTa 3paydka,

BKJIIOYAIOIIN I npeupoucCCUHTr I/I306pa)KCHI/I}I 1 HaXOKIACHUC KOHTYPOB.

KuroueBble ciioBa: aifiTpekunr, okynorpadus, aiitpexep, oudmuoreka OpenCV, aerekuus 3payka.
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BBEJIEHUE

B mnoBcenHeBHOUN JKMU3HU KaXKAbIH YEIOBEK, OOJaJAroNIMil 3peHUEM, IMOCTOSHHO OCMAaTpUBAET
OKpy»aroliee, BeIICNsAs Ui ce0s Ty WIM UHYIO TOoJe3Hyro MHpopmarutio. Jroau Bceraa CTPEeMUIINCH
n3ydaTh IJa3a KAaK OJWH M3 CaMbIX BaXXHBIX OPraHOB CHCTEMBI YEJIIOBEUYECKOrO0 BOCHPHUATHS, €IIE
ApucTOoTeIb B CBOMX TpYJax OMUCHIBAI MEXaHU3M UX ABWKeHus. OnHako Bmioth 10 XIX Beka riasza B
OCHOBHOM paccMaTpUBalIM C (HU3UOJOTUYECKON TOUKH 3PEHHUs], MBITASCh MOHATh, KaK JICUUTh IJIa3HbIE

00JIe3HH WJIN BEPHYTH OCTPOTY 3PCHHUSL.

AWNTpEeKUHT %e Ui okynorpadusi, 3apoausiiasics B koHue XX Beka, cTaBut nepes codoi 3agauu
cOopa 1 aHamM3a JaHHBIX O TOM, KaK JIBUTAIOTCS I1a3a, HAalpUMep, BO BPEMs YTECHUS, WIIH TIPH IPOCMOTPE
BU3YaJIbHO BOCIIPUHUMAEMbIX CTUMYJOB. V3ydeHue IBH)KEHHUS TIJ1a3 MOXKET MCIIOJIb30BaThCS IpU
JMarHOCTUPOBAaHUH HEBPOJIOTHYECKUX 3a00JIeBaHUI, HCCIIEI0OBAHUN a0CTPAKTHOTO MBIIILICHUS YEJIOBEKa,
B IO3a6I/IJ'II/ITI/I‘I/ICCJ'Ie)IOBaHI/I${X B o0Omnactu MapKeTHHIa, I IMOHHMAaHUA q)YHJIaMeHTaHBHBIX OCHOB

PO ECCCOB BOCITPUATHUSA, MEXAHN3MOB BHUMAHUA U MTOPOKIACHUSA SA3bIKA.

B nanHoit quniioMHo# pabote OyIeT onmucaHo ucciaeA0BaHue MpeIMETHON 001aCcTH U paCCMOTPEHBI
OCHOBHBIE aCIEeKThl alTpeKuHra. AKTyalbHOCTh BBIOpDAHHOM TeMmbl OyAeT MOAKpEIieHa BECOMBIMU
apryMeHTaMH, OCHOBBIBAIOIIMMHUCS Ha BEIOOPKE MOJ00paHHBIX HAYYHBIX CTATEH, KHUT U )KypHaJIoB. byner
MpelcTaBieHa 00IIas XapaKTepUCTHKA TEXHOJIOTUN AaWTPEKHHT, TIEPEUYHCIICHBl M CPAaBHEHBI, Hanbosee
MIOJIHO OINHCAHHBIE B JIUTEPATYpPE, METOJbI PETUCTPALIMU JIBHDKCHUS Ti1a3. A Takxke OyJeT COCTaBJICHBI
KJIacCU(UKaAILUsl PAa3TUYHbIX BUIOB COBPEMEHHBIX aWTpeKepoB U MoJpoOHee OyIyT pacCMOTPEHBI
K (pOBBIE CUCTEMBI ONTHYECKUX OKYJIOrpadoB, UX MPUHLUI pabOThl, BAPUAHTHI ONpEeNICHUs 3pauka 1
OnuKa mpH BUJeOperucTpaluu. byer onucan alropuT™M TPEKMHTa 3padka, BKIIOYAIOIIUHI MPernpoLecCHHr

1300payKeHUs U HAXO0KICHUE KOHTYPOB.
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