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PE®EPAT

Juniomuas pabora: 61 crpaHunel, 29 pucyHkoB, 4 TaOIUIbI, 8§ HCTOYHUKOB.

Knwouesvle cnosa:. 3PAUYOK TJIA3A, HUDPPOBBIE MN30OBPAXEHUA
3PAUKA I'JTIA3A.

Lenv pabomer — pa3pabOTKa IKCIEPUMEHTAIBHOM YCTAHOBKHU JIJIsl OIpeierie-
HU I0POTa peaKuy 3padyka Ha OCBEUIEHHOCTbD IJ1a3a.

PaccmoTpeHsl CTpoeHME I1a3a 4elloBEKa M MEXaHM3Mbl M3MEHEHUS 3payka
rinaza. llpuBeneHbl CBeJEHUS O CYUIECTBYIOIIMX alropuTMax OECKOHTAKTHOTO
OTpeJIeNIeHHs JuaMeTpa 3pauyka Ha OCHOBE aHalu3a IU(PPOBOro N300paKeHus ria-
3a. [IpoBenen ananu3 peiHka HUGPOBBIX KaMep U BbIOpaHa Hanbosee MoaXoAsast
YyBCTBUTEJIBHAS KaMmepa Uil SKCIIEpPUMEHTAIBHON ycTaHOBKH. [Ipoananuzuposa-
HbI XapaKTEPUCTUKH COBPEMEHHBIX CBETOAMOJIOB U MPOBEJEH BHIOOP MOIXOIAIIUX
CBETOJMOAOB Jisi (POPMUPOBAHUS M3IYUYECHHs] B BUAUMON U MH(ppakpacHOil o0ia-
CTSIX CHEKTpA.

B mpaktuyeckoi yactu paOOThl MPUBOAUTCS MOAPOOHOE OMHCAHHE CO3/aH-
HOM MHOTO(YHKIIMOHAJIBHOW SKCIIEPUMEHTANbHON ycTaHOBKU. Pa3zpaborana mpo-
rpaMMa (pyHKIMOHMPOBAHUS MHUKpoIpoleccopHoro 0Oinoka Arduino, koTopas
yIpaBisieT MPOLECCOM MOJCBETKM TJla3a HEBUAMMBIM HH(paKpacHbBIM CBETO-
JUOJIOM C JUIMHOM BOJIHBI 940 HM M peryianpyemMoro OCBELIEHUS IJla3a CBETOIHO-
noM cuHero 1BeTa. [IpoBeneHa oTanka anropuTMOB IPOrPaMMHOI0 OOecCTIeueHusl.
AnpobupoBaHa pabOTOCIIOCOOHOCTh 3KCIEPUMEHTAIBHON YCTAHOBKH, BBISBIICHBI
KOHCTPYKTHUBHBIE HEOCTATKU U NPEIJIOKEHBI IIyTH UX YCTPAHCHUS.

Pe3synbratel paboThl MOTYT OBITh HMCIOJb30BAHBI BBISBICHHUS MEXaHU3MOB
HapyleHuss paboThl TaHIJIMO3HBIX PELENTOPOB U HEHPONMpPOBOIAMIMX IMyTei
CUCTEMBI PETYJIUPOBKH THAMETPA 3padKa.



PO®EPAT

Hpinnomuas npauna, 61 craponka, 29 mantoHkay, 4 Ta0milbl, 8 KpbIHIL.
Knrouaswisa crnosvi. 3POHKA BOKA, JIINBABIS BBISIBBI 3POHKA.

Mb>ma npaywl - pacnpaiioyka dKCIiepbIMEHTAIbHAN YCTaHOVKI 1711 BBI3HAUIH-
Hs1 [Tapora paakKibli 3p3HKI Ha aCBETJIEHACIIb BOYBI.

Pasrnemkanbl OyablHAK BOYbl YalaBeKa 1 MEXaHI3Mbl 3MEHBI 3P3HKI BOYBI.
[IpbI-Be3eHbl 3BECTKI a0 ICHYIOYBIX ajrapblTMax OecKaHTaKTaBara BbI3HAUDHHS
JBISIMETpa 3p3HKI Ha acHOBE aHami3y JjiubaBara MaitoHKa Boubl. [IpaBea3eHsl
aHaJi3 phIHKY JI1Y0aBbIX Kamep 1 aOpaHass HaOOJBII TAJbIXOAHAS aJuyBajbHas
KaMmepa JJid dKCHepbIMeHTaNbHail ycTaHoYKi. [IpaaHanizaBaHbis XapakTapbICThIKI
Cy4YacCHBIX CBATIOABIENAY 1 MpaBeA3€Hbl BbIOApP MaJABIXOJIHBIX CBITIOABIENAY IS
(dapmipaBaHHs BbIllpaMeHbBaHHs ¥ OauHall 1 iHGpaublpBOHAH abiaclsixX CIEKTPY.

VY npakTbi4Hail yacTipl pabOThl MPHIBOA3IIIA Maapads3Hae anmicaHHE CTBOpa-
Hail mMaTyHKIBITHAIBHAN SKCIIephIMEHTabHAN ycTaHOVKI. PacnpamaBana mpa-
rpama GyHKIBISTHABAHHS MiKparpalpcapHail 6i1oka Arduino, sikas Kipye mpaipcam
NaJCBATICHHS BOYbl HSI0AYHBIM 1H(QPAYBIPBOHBIM CBATIOABIEAAM 3 Ay >KbIHEH
xBasil 940 HM 1 paryisBaHara acBSITJIEHHS BOYbl CBATJIOJBIENAM CIHSATAa KOJEPY.
[IpaBen3ena ajuajgka ajrapblTMay MnparpaMHara 3a0ecnsiusHHA. AmnpabaBaHas
Ipanas1oJibHacb JKCIEphIMEHTAIbHAN YCTAHOYKI, BBISYJIEHbl KaHCTPYKTBIYHBIS
HEJIaXOIIbl 1 MparaHaBaHbl MUISIX1 1X JIIKBiIAIIbI.

BbHiki mpaiibl MOTyIb ObIllb BBIKApbICTaHbl BBIAYJICHHS MeXaHI3Mmay Iia-
PYIISHHS Mpallbl TAHTIUO3HBIX PALRIITAPAY 1 HEHPOMPOBOIANINX MIJIAX0Y CICTIMBI
POryJsiBaHHS JbIIMETpa 3pIHKI.



ABSTRACT

The degree work, 61 pages, 29 figures, 4 tables, 8 sources.

Keywords: PUPIL OF THE EYE, DIGITAL IMAGES OF THE PUPIL OF
THE EYE.

The aim of this work is to develop an experimental setup for determining the
threshold of the pupil's response to eye illumination.

The structure of the human eye and the mechanisms of changes in the pupil of
the eye are considered. Information about the existing algorithms for non-contact
determination of the pupil diameter based on the analysis of the digital image of
the eye is provided. The digital camera market was analyzed and the most suitable
sensitive camera for experimental installation was selected. The characteristics of
modern LEDs are analyzed and the selection of suitable LEDs for generating radia-
tion in the visible and infrared regions of the spectrum is carried out.

In the practical part of the work, a detailed description of the created multi-
functional experimental installation is provided. The program of functioning of the
Arduino microprocessor unit has been developed, which controls the process of
illumination of the eye with an invisible infrared led with a wavelength of 940 nm
and adjustable illumination of the eye with a blue led. Software algorithms were
debugged. The efficiency of the experimental installation has been tested, design
flaws have been identified and ways to eliminate them have been proposed.

The results of the work can be used to identify the mechanisms of violation of
the work of ganglion receptors and neural pathways of the pupil diameter adjust-
ment system.



