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' 1. Arrya.rsnicrs reMrr

3 posnurxoM crlcreM KoMr'lorepHoro 3opy ra MeroAie r\aauzHHoro ,ruururrri

3aBAaHHs posnisnaeaHHr pyxoMl4x o6'exrie B cr4creMax ai4eo HarnrAy svirrura Ha

Hoelafr xK Teoperu.rHuil rax i rtpaKTl{rrHrafi pineur. Hanpzxrrag, rrrusoKe HaBrraHHfl

nprafrrulo na snliHy KJIacHrrHI4M MeroAaM KoMrt']orepHoro 3opy, 6o 6ym norpe6a y

s6imureHni ro.IHocri nnacr,rsixauii, ua rofi qac, Krracu.rui Naero4z erapiurynalz ii ue

AocrarHbo sxicuo. Tax cauo MoxHa cKa3arrz i npo 3a;Lauy i4enrusir<aqii, a caMe

npo AereKryBaHH.[ ra posnisHaBaHH, o6lzq. [nx iT nzpirueunr 3acrocoBy]orb pi:ui

KoMnJIeKcI,I Ta cI4creMH 6esnexz. Tolry pospo6xa HoBr4x uero4in ra saco6ie

poeui:nanaHHfl pyxoMl4x o6'exrie B TeJleKoMyuixaqifiru4x cr4creMax, txi [paq]ororb

B peanbHoMy MacIIIra6i vacy € aKTyanbHoro HayKoBo-npaKTr4rrHoro 3aAarrelo.

2. Auanis smicry gucepraqii

fzcepraqix e 3aBeplxeHolo AocritruuubKoro po6o:roro, fl,Ra luricrurr

auoraUirc, Bcryrl, 4 po:4inu, BI4cHoBKA, c[r4coK nireparypLr ra lo1arKr{. Jloriqna

crpyKrypa po6oru Bl43Harlaerrcq iJ Merolo ra c$opvynboBaHr4Mr4 HayKoeralaz i

[paKTI4r{HIIMr4 3 aBAaHHfl MI4.

y ncryui o6rpyuroBaHo aKryanbHicrr rerraz 4ucepraqii, cQopvryrrboBaHo

qili Ta 3aBAaHH.rI 4ocli4xeuu-a, BI43Har{eHo HayKoBy HoBLr3Hy ra npaKTr4r{Hy



3HarrI4Micrb orpl{MaHI.{x pe3ynbrariB, npe3eHToBaHo AaHi npo anpo6aqirc ra

uy6nixaqiro pesynrraris Arrceprauifiuoi po6orz.

Y nepruovry po:girionHcaHo oco6rzsocri no6ylonra ra $yHxrliouynauux xr<

zP.u\airnux cucreM ni4eocnocrepexeHH, TaK i cucreu is sac'rocyBaHHrM Syuxqifi
ni4eoaualirzxu. Ilorasauo, trIo Ha cyqacHoMy e'rani po3Br4TKy uero4in o6po6xa

iuSopvraqii, :acrocyBaHH.q cl4creM ni4eocuocrepexeHHs {K 3aco6y Sixcaqii noaifr e

selouimHzM.

Ha ocHoBi ViBE .qJL cKnagHoro $ory. BiH noelHye B co6i slocKoHaJreHrrfi ViBE,

flKt4ll Br{KOpHCTOBye KyMyn.f,Tr.{BHe cepeAHe 3HaqeHH' Ta

nixcerie Anfl rxBr4Axoro ycyHeHH.f, upzua4in, t agatruBHrafr

aAarrr4BHufipagryc 3aJrexHo eiA sNaiuu Sony.

3anpououoBaHo aJrropr4TM l,nfl crr4cHeHH, ni4eo,

o6nreNeru4M pecypcor,r, xr<ufi BrrKoprrcroBye aHaris pyxy An_s

uixcenie i xa4pie so6paNeuur.

3anponoHoBaHo MeroA po:ni:naeaHH-f, o6ruuvx, 3acHoBaH a Ha er4qereHHi

pyxy. I-{efi veror 3ocepeAxyerbcf, He Jlr4rrre Ha erarrax Br4flBJreHH.[ Ta po3nisHasaHHg

o6lzv, a[e BKJIroqae BH.tBreHHq pyxoMux o6'errin, rlo 3MeHrxye o6cxr 4auax, xxi

norpi6no o6po6uru.

B Tpersovry porai"rnpoBeAeHo 4ocri4xeunx po:po6neHoro anropr4rMy

ei4uiiraanux Souy Ha ocHoBi ViBE An-f, cKnaAHoro $ouy.3aifrcueuo eKcrepr4M eHrLt

IrIoAo crifrr<ocri uo4elefi Ao noBopory o6ru.rq.s y pisuux rrJrorrlr4Hax, :rraiHz

po:rvripy o6lu.tvx, a raKox ouiueuo Br4Tparr4 qacy. Hafixpaulr4Mr{ MoAeJr{Mr,r 3a

napaMerpauu o6epraHH.f, crarrr4 RetinaFaceResNetl25, DSFD, RetinaFaceMobile

Net0.25, sxi Tor{Ho (rounicrr >0,9) Br43Har{arorb o6ru.r.{s i: noBoporaMr4 B

AianasoHi l-a5; 45], u1o e trocrarHbolo Br4Mororo .qr-s BzKopvcraHHfl y cr4creMax

6egnexz. [ocni4xeHo crBop euuit MeroA AJu crr.rcHeHH, ni4eo, 3H-srrx KaMepaMr4 3

o6ueNeurau pecypcoM, r.xuir, Br4Kopr4croBye auaris pyxy rnfl Br4AareHH-rr

ue6axaHux nixcenis i ra4pie so6paxeHnx.[ocni4xeHo 3arponoHorlaHwir MeroA

posui:HanaHHf, o6lr,rvux, Ta npoBeAeua nopinH.f,IrbHa oqiHxa s ni4otrrunar4 MeroAaMH.

Y verneproMy posgiri4r.tl crBopeHHr 3acrocyHKy 6yr'a Br4Kopr4crasi vroBn

Y apyrorvry po:giaisanponoHoBaHo e$exrnnuzfi arropurvr ni4uirraanH-s $o*ry

MexaHl3M nlApaxyHKy

ViBE, flxuir o6.{racrroe

3H_f,THX KaMepaMr4 3

Br4AaJreHHs se6axauux



nporpaMyBaHHfl Python pa3oM s 6i6rioreKaMr.r OpenCV,TensorFlow, pickle. 3 ix

AorroMororo 6ytu crnopeui qacrr4Hr4 cttcreMr4, qxi Moxyrb 3MeHIrII4TI4

HaBaHraxeHH-s Ha reneKoMyHixaqifiny Mepexy ra niAsuqz'ru e$errunnicrr

posni suanaHH-f, ra iAeHu.r S i r<aqii o6rz.{.

y BrrcHoBKy orrklcaHo pe3ynbraru [poBeAeHI4x gocri4xeHt, .sxi

po3Kpr4Balorr ei4nonili Ha yci uocraereHi y po6ori saAa.{i ra 3aBAaHH-s i sa ceoit\d

pinnena siArosiAarorb Br4MoraM Ao HayKoBr4x pe3ynbraria 4zcepraqifrnoi po6oua.

3. HayrcoBa HoBrr3Ha orpr.rMaHrrx pesyrsrarin

Buepure 3anponoHoBaHo MoAenb posnisHanatHfl, o6ruvvx, 3acHoBaHa Ha

Br.rrBJreHHi pyxy y cr4cTeMax niAeocnocTepexeqHfl.,s:(.r4fi socepe4xyeTbc-g

He rlrdrxe Ha erallax BusBreHH, Ta po:nisuaeaHH-s o6ruu, are BKrroqae

Br4{BJreHHf, pyxoMr,rx o6'exriB, IrIo 3MeHrxye o6csr AaHvrx, xxi norpi6uo

o6po6urr,r. Uefi nilxia Mae pf,A IlepeBar, raKl4x .sK: 3MeHrIeHH.f, o6cmy

larlzx, ni4nr,rrqeuux ursuAKocri npufiuxrrr pirueuHx, ,*rr*.rruri

crroxr4BaHH;r eueprii, ynieepcanrHicrr, noKparueHH, rrpoAyKTI{euocri.

Bz-sereHus pyxoMr4x o6'eKris Ao3BoJrre o6po6:rarvt rtrrue ri uacrprHr

:o6paxeuH-fl, Ae ni46ynarorrc-f, gNaiHI4, ruo 3Har{Ho 3MeHIxye o6crlr rat:ax,

xxi uorpe6yrom o6po6xu.

Ha6yn noAaJrbruoropo3Br4TKy MeroA BH.f,BJreHHfl, ELrHalai.{uux o6'exris Ha

ei4eonocri4onHocrqx, ocHosauwit Ha aJrroprarnai ViBe, txwit [oeAHye B

co6i BAocKoHare:r^vrit ViBE, BI4KopI4croBye KyMynf,rI4BHe cepeAHe

3HaqeHHq ra MexaHisna ni4paxyHry nixcenie Anf, rxBrrAKoro ycyHeHH.rI

upunra4in, i aAarraeHr4fi ViBE, nxuit, o6.rracmoe alailrveHuir pa4iyc

3aJrexHo eia sruriHr.r $ory. I-{e Ao3Bonfle niAerauurr e$exrzeHrcrr

BHflBJTeHHs:r'a6,5Yo n nopiaurrui s ni4orrar,tu MeroAaMr4.

3. 3alponoHoBaHo MeroA AJu onralaisaqiieiaeonoroxie, 3H.rITHx KaMepaMrr

siAeocnocrepexeHHs s o6NaexeHr4M pecypcoM, nxuit BlrKopl4croBye auari:

pyxy Anq nepegaui qepe3 reneKoMyHixaqiffuy Mepexy Jrrrrre sNaiuu B

xa4pi i pexoHcrpyxuii rroBHoro KaApy Ha npufinransnift croponi, rqo

Ao3BoJrfle 3MeHIrrI4TI4 HaBaHTaxeHH.s Ha Mepexy Ao 30o/o B 3aJIexHocri eil

1.

2.



xrlrrocri pyxoMr4x o6'exrie y xa4pi.

4. OQopuJIeHHfl ALIcepraIIii, 4orpunaaHHq Br,rMor arcaAemiquoi qo6poqecnocri

Ta [oBHora BlrKJIaAeHHq HayrcoBr.rx pe3yJrbrarie e ouy6.nircoBaHr{x rtpaqqx

o0opr'aneHHq racepraqii eiAnoniAae ycina Br4MoraM. 3naicr, crpyKryp a ra
uocli4oanicrr BI4KJIaAeHHx pe3ynrraris eilnosiAalorb qK renai po6ora, .rax i -
.{I4HHI,IM BI{MoraM MOH VxpaiHla.lzcepraqifrna po6ora HarrLrca*a AepxaBHoro

MoBoro, uarepial BrrKJIaAeHo upo$eciftuo, repuinonorix e 3araJrbHoBr.r3HaHoro,

crI4JIb BHKJIaAeHHI pe3ynbrarie AocniAxeHb, Br4cHosKi s i peKoMeHAarIifi sa6e3neqye

ix uopuaJlbHe cuprzfruxrr.s i suxoprrcraHH.fl. 3a reMoro po6orra n ony6niKoBaHo

8po6ir y HayKoBux Qaxonux Br4AaHHxx Vxp aiuu, I y nz4auni, rrlo BHeceHe y

HayKoMerpl4rrHy 6asyScopus. Pesynbraru Ar4ceprarlifiHoi po6orra BrrpoBaAxeui y

Hanqanrnufi rpoqec xaQe4prareneKoMyHixaqifr HaqionanbHoro yHinepczrery

<JlreiBcbKa norirexuixa>>, y BAT (yKPTEIIEKOM), TgOB (flfArIF'HTP

YKPAiHA>, TSOB ,, MAKCITEX". 't

5. 3aynaxceHHq ra AlrcKyciilui rloJroxeHHq uroAo rvricry 4ucepraqii
3aynaxeuH-rr ra ue4olixu 4o po6orz:

1.3 Soprraytw 2.7 He3po3yMiro -flKrax 3HaqeHb npwrtwae rapaMerp (cirnaa), a

raxox B flKoMy 4iauasoui sNaiHrcerrcr xoe$iuieur (6era)

2.8 qoMy IIoJIflrae HoBI43Ha rlpr4BeAeHoro Ha puc.2.7 3arrponoHoBaHoro

ni4xogy lrrfl. BuflBJreHH-rr pyxoMr4x o6'exrie

3.He Aoxinuq :po:yrr,rino B r{oMy rroJrf,raB MeroA cracHeHHx rpa$ixy npr4

3acrocyBauui ruero4y ni4Hinaauna Souy.

4.Hww o6yuoueHo rqo crr4cHeHHx rpaSiry ne 6in'ue 30%0.

5.llepurufi posgir nepeBaHraxeruvfir ni4ouzu rexqifrurzu uarepiaJroM, Bapro

6yno 6 no4aua qefi uarepial n 6inrru analiruquifi Sopnai.

6.y rexcti Azcepraqii aycrpiuaerrcx pfll, crzricrlr.rHrax Hero.rHocrefr i

rpaMaTr4rlHr4x IroMr4JIO K.

HaneAeni 3ayBaxeHH.f, He B[JII4Ba]orr n qiroMy Ha orpunaani pe3ynbrarh ra

:po6neni BlrcHoBKr4.



6.3ara.nunllfi eucuoBoK

lzcepraqifina po6ora Mpara Bacurs EorAaHoBr4qa <MeroAr.r ra zaco6u

posuisuanaHH-rr pyxoMr4x o6'exrie B reJreKouyHixaqifrHr4x cr,rcreMax B peanbHoMy

rr,racrura6i qacy), rvricrurr AocrarHro HayKoBy HoBr43Hy ra npaxTr4tlHy qiHuicrr

orpr4MaHr.rx pe3ynbrarin. sN,ricr AHceprauifinoi po6oru siAnoeiAae o6panifi teui,

:a6esneuye Aocf,rHeHH-rr rocrasrenoi MerI4 i nr,rpiureuH-s 3aBAaHHs AocrriAxeHHfl Ta

eiAuoniAae BrrMoraM Anfl npr4cyAxeHHfl cryneH, AoKropa QirocoQii. Ha ocHoei

Br4KoHaHHf, Ar,rceprauiilHoi po6orz <MeroAu ra zacolu po:nisuanaHlfl. pyxoMt4x

o6'exrin B TeJreKouyuixauiituvtx crrcreMax B peanbHoMy Macrrra6i .racy> Mpax

Baculr Bor4aHou4rr 3aclyroBye rrpr4cyAxeHH-s fionry cryneH.rr AoKropa Qiloco$ii

sa cueuiamuic:rro 172 <<Tenercouyuircaqil' ma padiomexuixa>>.
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