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The modern development of unmanned aerial vehicle technologies allows

them to be used in various fields. In order to ensure stability and safety in the
operation of drones, it is necessary to implement a single, flexible operator
training system that will take into account modern technological capabilities. One
of the aspects of the technology for training operators is the development of
solutions for controlling the operator’s actions based on the analysis of the
trajectory of eye movement. The approach proposed by the author is based on the
principle of highlighting contrast areas of the image. In the case of analyzing an
image or video sequence of the human eye, the most convenient areas for analysis
are the sclera, as the lightest area, and the pupil.

CydacHuil pO3BUTOK TEXHOJIOT1H HEBIMHHO 3MIHIOE HAIll€ YSBJIECHHS IPO
MO>KJIMBOCTI BUKOPUCTAHHS Oe3muyIoTHUX JitanbHux amnapatiB (BIUJIA). Jdponu
3HAXOJATh 3aCTOCYBaHHA Yy pi3HUX cdepax — Big aepodoTo3hoMKH Ta
PATYBAJILHUX OIlepallii 10 CUIbCHKOTO TOCHOJApCTBA Ta 1H(PPACTPYKTYPHOTO
MoHITOpUHTY. [IpoTe, He3Ba)karoun Ha CTPIMKE 3pOCTaHHS MOMUTY, MiArOTOBKA
OTIepaTOPiB JPOHIB CKIIAJIAE€THCS 3 HU3KH 3a/1a4, [0 CTOSITh Ha eTarni popMyBaHHs
BHUCOKOKBaNI(p1KOBaHUX (PaxiBIIB y LIi ramy3i.

Jlns Toro, mo0 3a0e3meyuTH CTaOUIBHICTh Ta O€3MeKy B eKCILTyaTarlil
JIPOHIB, HEOOX1THO BIPOBAKCHHS €IMHOI, THYYKOi CUCTEMHU MiJATOTOBKH, SIKa
OyJie BpaXxOBYBaTH Cy4acHI TEXHOJIOTTYHI MOJIUBOCTI.

[lin yac BUKOHaHHS 3aBAaHHA MOXJIMBOCTI omnepatopa BIIJIA 3 oOpobOku
1H(popMaIlli Ta IPUUHATTS pilieHb € oOMexeHuMu. Hanpuknan, BiH He 31aTHUN
TpUBIMKA Yac OE3MOMUIIKOBO KEpyBaTH IPOHOM HA BEIMKHX IIBUAKOCTIX
MOJILOTY 3 YWUCIEHUMHU TMepenikogamMu. B yMoBax cTOMJIEHHS Kepyroui ii
CKJIaJHIIE  MiAJAIOTbCA  MPOTHO3Y, IO €  CIIACTBOM  PECYypCHHUX
ncux0(i310I0TIYHUX ~ MOMIJIMBOCTEH OKpeMoi mroauHu. Llg  3aaeKHICTH
MOCUJTIOETBCS. B YMOBaX BIUIMBYCTBY JecTaOUIi3yl0unXx (haKTOpiB PI3HOTO
MOXOJIKEHHS.

OmHuM 3 acmekTiB TexHoJorii marotoBku omnepartopiB BIIJIA € po3poOka
plllIEeHb KOHTPOJIIO Jii omepaTopa Ha OCHOBI aHali3y TPAEKTOpIi pyXy OuyeH.
3anpornoHOBaHUN aBTOPOM MIAXOJ1 Oa3yeTbCs HaA MNPUHIMIT  BUIIJICHHS
KOHTPACTHUX [JIISHOK 300pa)kKeHHs. Y BHIAJKY 13 aHaII30M 300paxxeHHs abo
BIJICOPSIIY OKa JIFOJAMHM, HAMOUTbII 3pYyYHUMH 30HAMU JJIsl aHAJI3y € CKiepa
(OCKIJIBKU 1€ HAWCBITIIINA AUISHKA) 1 31HMI, SK HAWOLIBII TEMHA IUISHKA
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300paxeHHs. TakoK BIACTEXKEHHS pyxXy 3IHHUII AOIIIbHE OCKUIBKH BOHA
HaWOUIBIIT TOYHO BKA3y€E HATPSIM TOTJISITY.

AaroputM poOOTH MOJTYJIS BIACTEKEHHS MOTIISIY CKIAA€THCS 3 HACTYITHUX
etamiB: Ha mnepmomy eTami Bigeopsa 13 RGB-xombopoBoi  mogmeni
NIEPETBOPIOETHCS HA KOJIHOPOBY MOJIENb BIATIHKIB ciporo. [lami migBuiyBaiacs
KOHTPACTHICTh 300pa’kKeHHs, 3aCTOCOBYIOYM METOJ[ TOPOTOBOi CETMEHTAIlil.
TakuM 4YHWHOM, KOHTYp 3IHHUIl MOXXHA BHJUIUTH 3a JIONMOMOTOI (YHKITIT
findContours Ta drawContours 6i6mioteku OpenCV. HactynHum eranom €

mo0y/10Ba BIpTyaIbHOTO KBaJIpaTa 3 IICHTPOM Yy 3HaICHOMY KOHTYPI 31HUIII (pHC.
1).
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Pucynok 1. Metos aeTekTyBaHHS 31HUILI

Ha ocHOB1 MaTpuill KOopJuHAT pyXiB 31HUII OYayeThbCs rpadik TPaEKTOPii
(puc. 2).

Pucynok 2. I'padik TpaekTopii pyXiB 31HHIII

Jani TpaekTopli pyxy oued € TOXIOHOW 1H(opMmamier s
aBTOMATU30BAaHOI'0 aHAIII3Y Y PEKHUMI PEAbHOTO Yacy 3 BAKOPUCTAHHSIM METO/IIB
MalMHOro HaBuyaHHA. [licis 1HTeNeKTyallbHOI OOpOOKM JaHuUX (HOPMYEThCS
NOTEPETHE PIIICHHS, SIKE IIarHOCTYE peaIbHUI MCUXOJIOTIYHUI CTaH orneparopa
3 IeBHOIO BiporigHicTio. [Tonepeani pe3ynbTaT NCUXOEMOLIHHOT OI[IHKH CTaHy
orneparopa BIIJIA BUBOASTBCS Ha €KpaH TpeHaXXepy, AOMOMaraloyud oOMpaTu
NOJIaJIbIIly CTPATET1I0 TPEHYBAHHS.
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