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Yuer 0c00eHHOCTEH CTPOCHUS CeTHYATKH IJ1a3a YeJI0BeKa /ISl BbLIeJIeHHS
KOHTYPOB 00b€KTOB M300paKeHU

B oannoii pabome nooxoo k evidenenuro KOHMYpo8 00beKMo8 U300paAN’CeHUll OCHOBAH HA NPUHYU-
nax QopmMupoearus 3pumenbHo2o obpasa 6 yenybnenuu cemuamku 2naza uenogexa. Ilpeonacae-
Mblll MEmMoO MoOdenupyem 6030yicOeHUe HelPOHO8 CeMUYamKU Ha COAX (homopeyenmopos, 20pu-
30HMANLHBIX, OURONAPHBIX, AMAKPUHOBYIX U 2AHSIUO3HBIX Klemok. Tlonyuentbvle pe3yibmamol Gbl-
OeleHUst KOHMYPO8 PACCMAMPUBAEMbIM MEMOOOM CPAGHUBAIOMCS C Pe3YIbmamamu pabomsl me-

mooa Cobeis.

Knrouesvie cnosa: cemuamka, pomopeyenmopel, pacno3nasanue uzoopax;ceHuil, 3pumenbHulil

annapam 4ejioeeKa.

BeedeHue

[Ipobnema BbleNEHUS KOHTYPOB OOBEKTOB
BO3HMKAeT BO MHOTHMX cdepax: NMpH aBTOMaTU3UPO-
BAaHHOM KOHTpOJIE M YNpaBJIEHWH, NpU JedeKTocKo-
MIMYECKOM KOHTPOJIE U3/IeNUi, IPH CUUTHIBAHUH Tpa-
(uueckoil U CUMBOJBHOM WMH(OpMAIMK, NIPU MEIH-
IIMTHCKOW TMarHOCTUKE M T.1.

B nanno# paboTe mpemaraeTcs pacCMOTpPETh
CTPOEHHE M OCOOCHHOCTH CETYaTKM IJIa3a YeIOBEKa,
KOTOpBIE MOTYT HCIOJNB30BAaThCSl NMPH MOCTPOCHHUU
MOJIETIH 3PUTEIBHOTO aHAJIN3aToOpa ISl PAcHO3HaBa-
HUS KOHTYPOB 0OBEKTOB H300paKeHUH.

Ienp paboThl — pa3paboTKa MOAX0Aa K BBIJC-
JICHUIO KOHTYPOB OOBEKTOB M300paKeHU, OCHOBaH-
HOTO Ha y4eTe 0COOCHHOCTEH CTPOEHHS 3pUTEIBHOTO
aHaJIM3aTOpa YeJIOBEKa.

3aa4aMu UCCIIEIOBAHUS SIBIISIOTCS:

- 0030p CTpPOEHHMSI 3PHUTEIILHOTO aHalu3aTropa
YEJIOBEKa;

- BBIICJICHHE OCOOCHHOCTEH CETYaTKH ISt
WICHTU(QHUKAINNA KOHTYPOB 00BEKTOB;

- pa3paboTKa CHCTEMBI PacllO3HABAHMSA KOHTY-
POB OOBEKTOB HA YPOBHE CETUATKH;

- aHaJM3 Pe3yJIbTaTOB BBIACICHUS KOHTYPOB
00BEKTOB MPEIJIOKEHHBIM MeToJ0M U MeTogoM Co-
6ens.

CmpoeHue 3pumesibHO20 aHassluzamopa 4e-
JlogekKa

I'ma3 — opraH 3peHwus, BeCbMa CI0XKHBIA OpraH
YyBCTB, BOCIpUHUMaIoUIuil aeiicrsue ceeta [1]. ['na3
YeloBeKa pasfpakaeTcsl TydaMH ONpeAe]ICHHOW dYa-
CTH CIIeKTpa (Ha Hero IEHCTBYIOT 3JICKTPOMAarHUTHBIC
BOJTHBI uHOM oT 400 10 800 HM).

I'ma3 cocTouT U3 ABYX OCHOBHBIX CHCTEM: OII-
TUYECKOW CHUCTEMBI CBETOMPEIOMIISIONINX cpell (po-
TOBHIIA, BOJSHHUCTAs Bjara mepeaHel Kamephl riasa,

XPYCTJIMK U CTEKJIOBHJIHOE TEJIO) W PELeNnTOPHON
cUCTeMBI ceTuaTku [1].

VYuporieHHO (OPMHPOBaHKE 3PUTENBHOTO 00-
pasa MOXKHO 3amucaTh B Bufe [2-4]: XpycTajuk riasza
(doKycHpyeT CBeT, majarouid Ha Matpuiyy (doTope-
LENTOPOB B CETYaTKe, B KOTOPOil (OTOHBI mpeodpa-
3YIOTCSI B QJIEKTPHUYECKIE CUTHAIIBI, TIepeIaBaeMblIe 110
3pUTEIHHOMY HEPBY B MO3T.

CToUT OTMETHTh, YTO 3HAUYHTENbHAS YacTb
MpeIBapUTEIILHON 00paboTKK 3puUTEeNbHON HH(pOpMa-
UM TIPOBOJNTCS Ha YpOBHE ceTdaTkd. Crennannsu-
pOBaHHBIE HEWPOHBI, pPa3MEUICHHBIE BHYTPH CeTdaT-
KH, BBIICISIFOT KOHTYpPHI OOBEKTOB, PEarnpyroT Ha
JIBIDKEHHUE, TIepealoT MH(POPMAIHIO O CBETE U TEHSIX
[2,4].

PaccmoTpuMm mozpoOHee cTpoeHHe ceT4aTKu
3pUTENBHOTO aHanu3aTopa. OCHOBHBIE TOHSTHSA W
omnpejeNneHuss mpuBeneHsl B [2,3], ocTaHOBUMCS Ha
0a30BBIX MOMEHTAX.

CervaTka HaXOIWUTCS HA BHYTPEHHEH IOBEpX-
HOCTH TJIa3HOTO s0JI0Ka W TPEACTaBIsIeT COOOH
CIIO)KHYIO CETh (POTOPEIETITOPOB W HEPBHBIX KIIETOK,
KOTOpBIE TpeoOpa3yloT CBETOBYIO JHEPTHI0 B
HEWpOHHYIO aKTMBHOCTh. B ocHOBe cerdaTku (oTo-
pEIenTopsl JIBYX THIIOB: Majlo4ku (B OCHOBHOM
HaxoAsTcsl Ha nepudepuu, oTBedaroT 3a WH(OpMa-
uro 0e3 ydera 1BeTa) ¥ KOJIOOYKH (OCHOBHOE Pacrio-
JIOXKCHHUE — IICHTPaJbHAs sIMKa, I[BETHas HWH(MOpMa-
uus).

Jo momamanus B (OTOPEIETITOPHI CBET IIPO-
XOJUT dYepe3 CIUIETCHHE HEPBHBIX BOJOKOH, KpOBE-
HOCHBIX COCYZOB U JIUTEIHAIBHBIX KIeToK. Cerdat-
Ka «BBIBEpHYTa HAM3HAHKY.

LenTpanpHBIE yJ4aCTOK CETYATKU C YIiIyOle-
HHUEM, depe3 KOTOPBIH MPOXOIUT 3pUTEIbHAS JTHHHS,
Ha3bIBacTCs 00JacThi0 (oBea. B 310it oOmactu ot
KaXXJOH KOJOOYKH OTXOAWUT OJHO BOJOKHO K 3pH-
TENBHOMY HEpBY (B mepu(pepUiiHON YacTH CeTYATKU
OJTHO BOJIOKHO COEAMHAETCS C PSIOM HajloyeK U KoJj-
0ouek). DTa sIMKa COAEPKUT 4-5 ThIC. KoOouek [2].
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OO6mias cxema pa3MenieHus KJIETOK CIOEB CeT-
yatku B (oBea npuBeneHa Ha puc.l [5]. Ha puc.l

wo

MpeJcTaBiIeHa CTPYKTypa NEHTPATLHON SIMKH ceTdaT-
KH — 00J1acTH HanOoJIee SICHOTO BUJICHHUS.

,,,,,,,,,, C - ¢oTopevnntopbl -

KoN16o4KM

a H- ropusoHTaNbHble
KNETKMU

B - 6unonapHbie KNeTKu

A — aMaKpUHOBble KNeTKu
IPX — uHTepnnekcndopmHble

| W KNeTku

P - kneTku raHrama P-tuna

OonTuyeckumn
Heps

Pucynox 1 - O6mast cTpykTypa LIEeHTpaJIbHOM 4acTH CeTYaTKU

CTOUT OTMETHTD, YTO Ha TIepUEpHH CeTIaT-
K{ KOJMYECTBO OUMOJISIPHBIX M FAHTIHO3HBIX KIETOK
3HAYUTEJHHO MEHbIIIE, YeM KOJIIMUeCTBO (oTopelire-
TOpOB, T.e. KaX/Aas KIETKa I0JIy4aeT CUTHAIl OT
0OJIBIIOrO YKCIIA MANOYeK U MPOUCXOIUT CYyMMAIHs
CUTHAJIOB (PE3yNbTUPYIOIUI CUTHAT MEHBIIE CyM-
MBI €IUHUYHbIX CI/IFHaHOB).

ITo Bepruxamu (QOTOPELENTOPHI CBS3aHBI C
OUIOJIIPHBIMH KJICTKAMH, CBSI3bIBAIOLIUMHE (POTOpPE-
HCOTOPLI U TAHTJIMO3HBIC KJICTKH. B 3aBucumocTu ot
TOrO KaKOW CHUrHajd MONy4Hin (OoTOperenTopsl —
OCBEILICHUSI WJIM 3aTEMHEHHs, BO3MOXXHO J[Ba Bapu-
aHTa PEIENTHBHBIX MOJICH BOKPYT OUIOJIIPHBIX Kile-
TOK — C ON-IIGHTPOM Wi ¢ off-rierTpom (puc. 2).

- +
- - + —+
EON BN
- +

PeuentnsHoe nose PeuenTusHoe nose
C ON-LLeHTPOM c off-ueHTpom

Pucynox 2 — Bo3MoXHbIe BApHAaHTHI PELEITHBHOTO
TI0JIs1 OMTIOJIAPHOM KIETKH

OTBeT OHMOJSPHBIX KIIETOK OIpeAenseTcs
TEM — KaKOB MX BXOJ: KOPOTKHH (OT OIHOTO HIIH
HECKOJIBKUX (hOTOPELIIETOPOB) WIN JUTMHHBIN (depe3
TOpPU3OHTANBHBIC KJIeTKH) [6-8]. bumomspras kieTka
HOJMy4aeT CHUTHAJI OT pelentopa (pelenTopos, B

cirydae mepu(eprun CeTYaTKh) U OT OKPYXKECHHS pe-
HEeNTopa Yepe3 TOPU30HTAIbHBIE KISTKH. | opn30H-
TaJdbHBIC KIETKH (KaKk M aMaKpWHOBBIC) TPHHSITO
CUMTaTh TOPMO3HBIMH HEHpOHAMH, KOTOpHIE obec-
MEYMBAIOT JIATePaJIbHOE TOPMOXKEHHE MEXy OHIo-
JIAPHBIMUA U T'AHTJIMO3HBIMU KJIETKAMU.

JlarepaiibHOE TOPMOKEHHE — HECTaHAAPTHBIH
TUIT TOPMOXKCHU, KOTOprﬁ IIO3BOJIACT BBIACIUTH
Kpasi TeHH, €CJIM €CTh Iepena)] OCBELIEHHOCTH.

AMaKkpuHOBBIE KIETKH — KJIETKH 0e3 aKco-
HOB, KIIACCH(DHIIUPYIOTCS IO THIIAM BETBICHHUS HX
JIEHIIPUTHBIX JIEPEBHEB.

WnTepnnekcupopMHbIE KIETKH OIIOCPEAYIOT
B3aUMOJECHCTBUE MEXIY BHEILIHEH U BHYTpPEHHEH
YacTSMH CETYAaTKH, OHH O0eCHedMBarOT 0OpaTHYIO
CBs3b, YTOOBI yMEHBIIUTH CHAPUBAHHE TOPHU30H-
TaJIbHBIX KJIETOK [8].

CToUT OTMETUTh, YTO B PACCMOTPEHHON CcXe-
Me (puc.l) mnpeacTaBieHbl TaHIJIMO3HBIE KIETKH
TOJBKO P-THIa, 0nHAKO, TaKkKe CyLIECTBYIOT TaH-
TJIMO3HBIC KIICTKH M-Tl/lHa, KOTOPBIC HAXOAATCs Ha
nepu)eprur CeTYATKA U MPH BO3OYXKICHUH JICMOH-
CTPUPYIOT KOPOTKUI BEIOPOC aKTUBHOCTH M OBICTPO
«3aryxaTy». BeposTHoe Ha3HAUCHHE dTUX KIIETOK —
HUACHTU(DHUKAINS ABIDKEHUS [3].

MemoOd ebideneHusi KOHmMypoe Ha u3obpa-
JKeHUsIX

IIpennaraemMselii METOJ BBLACIECHUS KOHTYPOB
00BEKTOB M300paKEHUH MOXHO YCJIOBHO IIPEACTa-
BUTh B BUJIC CXEMbI, IPUBEJCHHON Ha puc.3
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Prcyior 3 — ¥ononuas cresa Metola BRIETEHHA KOETYPOE

Mvern wexoanoe ssobpawene | (paimepos
Mo N nuEceneR) sansno MATPHIER XApaETep-
CTHE HPROCTH [U0A VIIpoiiiseing Gy aes  Henisso-
RETH MOGEn DR YNt XAPARTEPWCTHE 1Be1n),
ITpeinmuaraes, wis ERAI0MY THRCEIR iEhpamse-
A CONTRETCTRYET POTOPEI@IlTop Wik enl rpaILiaH
HMES COTHHATEH. P&DL'MEI'I’FH!.I ﬂ‘EL‘lHJLE‘H!'IIIIH, HRECREH-
HEEC HA pHe.3:

= fg-— HRKOCTE aHﬂ.‘JHEHp:-‘E!IDID MHECCAH,

- iy b~ APEOCTL ORPYMEHEA | COCCANEY THE-
cenei];

= I w0 ol curoaa Sunoaapaci Kierrd
AN AR EHYYEMOTT TTHKCEN;

= e BBRROIHRE  CHIHAIN SHEEEPIOH
KAETKN TIMKCENEH OKPYEENHN;

= i MRIXOLHCH CHIHAN FRHTIHOSI0OH KIETHH
AN AR EHYYEMOTT TR

- B — NAPAMETP MeTORE, DoAGHpacsEIR
FRCIECFHMEHTAALIG B SARHCHMOCTH OT PI]'IEPDL"B
!PBIII:'FE'ﬁ B WITROIMNEN BHAAHSHDYCMOTD HIIE-FHIE-
ECHA.

..'J..'I.H. AECHCPHMCHTOR, NOEEATHHLIL B Cie-
A¥IOeM PAasiese CTEThH, NEPAMETp &ps COOTEC-
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CTBYET CPE€AHEMY 3HAYCHHUIO APKOCTU HCXOTHOIO
HU300paKeHHUS.

BusyanbHbie pe3ynbmambl pabomsl Memo-
da

I[J'IH OLICHKH pa6OTLI MPEJIOKCHHOTO METOJa
BBIZICJICHUSI KOHTYPOB I/1306pa>KCHI/IH OBLIO mpoBeac-

HexogHoe Waobpameduwe

Brigenenve rpaHmny

HO CpaBHEHHUE BH3YyaJbHBIX PE3YyIbTATOB €ro PadoTHI
C BU3YQJIBHBIMH pe3ysibTataMu padboTsl Merona Co-
6ens [9]. IIpumepsl paboThl METONOB JUId M300pa-
JKEHMI C pa3HON SHTPONMEN PUBEAEHBI Ha pHC. 4.

BrigenaHMe rpaHmnL

meTogom Cobens n

araembim METOAOM

PucyHoxk 4 — BusyanbsHble pe3ysibTaThl pab0Thl PEAIaraéMoro MeToaa

Kak BUIHO W3 MPUMEpOB, MPHUBEICHHBIX Ha
puc.4, mpu ydere OCOOCHHOCTEH CETYATKHU JJIs BBI-
JICNICHHsI KOHTYPOB MBI MOJy4aeM pPe3yJbTaThl, Me-
Hee 3aBHCHUMBIC OT YPOBHSI IPKOCTH OOBEKTOB.

3aknoyeHue

B nanHO# paboTe MBI PacCMOTpPEIH MOIXOM K
BBIJICIICHUIO KOHTYPOB OOBEKTOB H300paKeHHH, B
OCHOBE KOTOPOTO y4eT ocoOeHHOCTeH (hopMHupoBa-
HUS 3pUTEIHHOTO 00pa3a 00BEKTa B IEHTPAIEHON
obmacTu ceTyaTku desnoBeka. [Ipemmaraerca moze-
JMPOBaTh OCHOBHBIE CIIOM HEHPOHOB ceTdaTku (o-

TOPELENTOPbl, T'OPHU3OHTAJbHbIE,  OWIOJISIPHBIE,
aAMaKpUHOBBIC U TAHTJIMO3HBIC KJIETKU) IS BhIJETIe-
HHUSI KOHTYpOB 00BeKkTOB. PaccmarpuBaercs pasne-
JeHre OMIOJIAPHBIX KIETOK Ha [Ba Kjlacca — € On-
HEHTPOM U ¢ off-rieHTpOoM.

Hayuynasi HOBHM3HA HPEIUIOKEHHOI'O METOIa
3aKJII0YAeTCS B MCIOJIb30BAaHUHM OCOOCHHOCTEH LieH-
TPAJILHOW O0JAaCTH CETYATKH YeNOBeKa IUIS PAacIio-
3HAaBaHMS KOHTYPOB.

JlanbHeiliiee HampaBlieHWE HCCIICAOBaHUM
CBSI3aHO C MUHUMH3ALUEH IIyMOB BHYTPH OCHOBHO-
ro KOHTypa 00beKTa.
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0.J1. BOBK
JloHenpKui HAIllOHAIBHUI TEXHIYHUN YHIBEPCUTET
BPAXYBAHHS OCOBJMBOCTEM BYJIOBH CITKIBKH OKA JIOJAWHM 115 BUALTEHHS KO-
HTYPIB OB’€EKTIB 305PAKEHb
B naniit po6oTi miaxin 1o BUAIIEHHS KOHTYpiB 00’€KTiB 300pakeHb MOOYAOBaHO Ha NMPHHIMIAX (OPMyBaHHS
30pOBOro 00pa3y B MOMIMOJIEHH] CITKIBKH OKa JIIOAWHH. MeToz, 1110 3aporoHOBaHO, MOJIEIIOE 30Y/PKEHHS HEeH-
POHIB CITKIBKM Ha mIapax ()OTOPELENnTOpiB, TOPU3OHTAIBHUX, OIMOISIPHUX, AaMaKPUHOBHUX Ta TaHTII03HUX KIIi-
THH. Pe3ynpTaTé BUAUICHHS KOHTYPIB, SKi OTPUMAHO 3alIPOTIOHOBAHUM METOJOM, TIOPiBHIOIOTECS 3 pe3ylbTaTa-
Mu pobotu metoaa Cobes.
Kniouosi cnosa: cimkigeka, pomopeyenmopu, po3niznaganus 300pasicens, 30poeuil anapam 0o0uHuU.

O.L. VOVK

Donetsk National Technical University

ACCOUNTING OF THE RETINA FEATURES OF THE HUMAN EYE FOR CONTOURS DETEC-
TION OF IMAGES OBJECTS

Recognition of objects contours of images is an important task in many areas of our lives. Most often this prob-
lem is solved in the analysis of medical images, in studies of flaw in the workplace, in reading the graphic and
symbolic information.

In this paper the new method of contours detection of images objects is described. This method is modeling of
the retina features of human eye. The approach, which is considered, consists of the base layers imitation of the
central part of the retina. We consider the following layers: photoreceptors, horizontal cells, bipolar cells, ama-
crine cells and ganglion cells. It should be noted that the proposed model considers only the central area of the
retina, wherein the photoreceptor has a almost straight connection to the ganglion cells. The features of horizon-
tal cells which render a braking effect on bipolar cages are taken into account in the examined method, two types
of bipolar cells are analyzed — with an on-center and with an off-center. These types of cages correspond illumi-
nation and darkening of photoceptors of central place accordingly. The input data for the developed method are
the pixels of the original image, given the characteristics of brightness. As a result, changes in the yield of the
resulting black-and-white image, where white pixels correspond to the contour of the image object.

Visual comparison of the results obtained by the proposed method and the Sobel method is showed the ad-
vantage of developed method as an edge detection of objects with small changes in brightness. The disadvantage
of the new method should be noted that a small amount of noise presents in the contour. In the future we plan to
work on improving the method developed by providing closed contours and minimize noise in the contour.
Keywords: retina, photoreceptors, images recognition, human visual system.



