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BBenenue
3amuTa 1:000ro 00beKTa BKIHOYAET B ce0sI HECKOJILKO aCIIEKTOB,

YHUCJI0 KOTOPBIX 3aBUCUT OT YPOBHS PEKUMHOCTH 00bekTa. [Ipu 3TOM BO BCex
CIIy4asiX BAXKHBIM aClEeKTOM Oy/IeT cUCTeMa YIIPaBICHUSI KOHTPOJIS JOCTYIIOM
(CKVY]) - 3T0 COBOKYIMHOCTh MPOTPAMMHO - allapaTHbIX TEXHUYECKUX CPE/ICTB
KOHTPOJISL U CPEJCTB YIIPaBIEHHUS, UMEIOIIUX EJIbI0 OTPaHUYEHUE U
PETHCTPAIINIO BXO/1a-BbIX0/1a 00BEKTOB (JIFOJIEH, TPAHCIIOPTA) HA 3aJIaHHON
TeppuTOpUn. XOPOIIO OPraHU30BaHHAS C UCIIOIB30BAHUEM COBPEMEHHBIX
texunueckux cpencts CKY]l no3Bonut pemiars uenbii psij 3a1ad. K unciy
HauOoJee BaXKHBIM MOXKHO OTHECTH CJICYIOIIHE:

* yueT pabo4yero BpeMeHH;

* KOHTPOJIb CBOEBPEMEHHOCTH MPUXO0/a U YX0OJa COTPYIHUKOB;

* 3aIIMTa KOH(UIEHIUATbHOCTH UH(OPMALINH;

* pEeryaupoBaHue MOTOKA OCETUTEIIEH;

* KOHTPOJIb BbE3/1a U BbI€3/1a TPAHCHOPTA.

Pacno3naBanue 00pa3oB B CUCTEME MPOUCXOIUT C TTOMOIIIBIO
HCKYCCTBEHHBIX HEHPOHHBIX CETEH, KOTOPHIE TPOYHO BOIILIM B HAILY KU3Hb U B
HACTOSIIIIEE BPEMS IIUPOKO UCTOIB3YIOTCS MIPU PEIIEHUU CaMbIX PA3HBIX 33/1a4:
pacrio3HaBaHUE€ pevH, 3ByKa, TUAarHOCTUKA B MEAUIIMHE, aHAIIU3 U
MPOTHO3UPOBAHUE SKOHOMUYECKUX TTOKa3zaTesen. MICKyCCTBEeHHbBI HHTEIUICKT
AKTUBHO MIPUMEHSETCS TaM, I7Ie OOBIYHbBIC aJITOPUTMUUYECKUE PEIICHUS
OKa3bIBAIOTCS HEI(PPEKTUBHBIMU MITH BOBCE HEBO3MOKHBIMHU.

B nanHo# npakTudeckoi padbote OyaeT ucciiejoBaHa npoodiaema
pacrio3HaBaHusi 00pa3oB C MOMOIILIO UCTIOJIb30BAaHUS UCKYCCTBEHHBIX
HeHpOHHBIX ceTell. [IpakTuueckoit 4acThio JaHHOU PabOThI SABIIAETCS
pa3paboTKa MPOrpaMMHOTO 00ECTICUCHHS C UCTIOJIb30BAHUEM HOBEHIITHUX

(bpeitMBOPKOB IS pacIio3HaBaHUS 00Pa30B.



CpencrBa pa3padoTKHu.

[TporpammHoe obecrnieueHre peaan3oBaHo Ha si3bike Python Bepcun
3.7.6. B TekctoBoM penakTope Visual Studio Code, ¢ ncrnonab3oBaHueM
rpaduueckoro ¢perimBopka PyQtS, OubimnoTexku anropuTMoB KOMIIBIOTEPHOTO
3penust OpenCV u Oubnuorek MamuHHOro 00yuenus - TensorFlow u PyTorch.
Pa3paborannoe [10 ynoieTBopsieT BceM (PyHKLIHMOHAIBHBIM TPEOOBAHUSM,

IIOCTAaBJICHHBIM Ha 3TaII€ ITIOCTAHOBKH 3aJa4U.

OcHoBHbIE (PYHKIIHMOHAJIbHBIE TPEOOBAHMS

1) I'padpuueckuit unTepdeiic.

Pa6ora c rpapuueckum uHTEphEcOM JOIKHA OBITH HHTYUTHBHO
NOHsTHA JIT0O0MY mob3oBarelnto. K Tomy ke, mojp30BaTeib T0JKEH UMETh
BO3MOXXKHOCTH IMPOCMAaTPHUBATh H300paKCHHS ¥ BUACO3AMKICH BHYTPU
rpadudeckoro uaTepdeiica pazpadbarbiBaeMOi MPOTPaMMBI.

CucreMa JoMKHA NPETOCTAaBUTh BOBMOKHOCTD MOJIH30BATEIIO
3arpyxarb H300pakeHHs ¥ BUACO3AMKICH 13 (alijIOBOM CHCTEMBI C TIOMOIIIHIO
WHTYUTHBHO MOHATHOTO UHTEpdeiica.

2) Pacnio3HaBaHue 0ObEKTOB.

[Tpu oOHapy)eHNN 00bEKTa HAa N300paKSHUH WIIA BHICO3aITACH
CUCTEMa JIOJKHA OTPHUCOBBIBATh PAMKY (OOKC) Ha BHIXOJHOM U300pa’KEHUU WU
BUJICO3AMMHICH C TOYHOCTHIO OTIPEACTICHHUSL.

[Tonb30Barens AOKEH UMETh BO3MOKHOCThH HACTPAUBATh MOPOT
oOHapykeHUsT 00BEKTOB U MEHSATH MIPEIOOYICHHYIO MOJICIIb HCUPOHHOM CETH.

3) Pacrio3naBaHue JIHII.

B ciydae oOHapyskeHHsI yeIoBeKa CUCTEMA JI0OJKHA ONIPENIETUTh €ro
U1, cHATh facemask v mombITaThCst HANWTH COBIA/ICHNE B Oa3e TaHHBIX U
3aTeM COXPaHUTh JIUIIO B (DAMITOBYIO TUPEKTOPUIO H, BIOOABOK MPOUCXOIUT
coxpaHeHue B 6a3y naHHbIX B blob ¢opmare. [ Toro, 4ToOb CUCTEMa UCKala

COBIAJICHUS B CBOCH 0aze JaHHBIX HCO6XOI[I/IMO MMpCAOCTaABUTD ITOJB30BATCIIIO



BO3MOKHOCTb I[O63BJ'IHTB JII-O,Z[Cﬁ AJI1 CpaBHCHHUA C O6H8.pY)I(€HHI>IM YCJIOBCKOM.

K ToMy ke, M0 0OHAPYKEHHOTO YEJI0BEKa TOJKHO KOPPEKTHO OTOOPaKaThCsl.

Paspadorka rpaguueckoro nurepgeiica.

Pa3paboTka cuctemsl pacrio3HaBaHusl 00pa30B HavYalach C CO3IAHMS
ITIaBHOT'O OKHA, KOTOpO€E Oy/IeT OTKPBIBATHCS MIPU KAXKIOM 3aITyCKE MPUIIOKEHUS
Y IIPEIOCTABIIATH MOJIB30BATENSAM JOCTYII K (PYHKLMSIM IPHUIIOKEHUS.

1. I'maBHOE OKHO MPUIIOKEHUS COAEPIKUT CIAEAYIOIINE IEMEHTBHI:

B neBoii BepxHeii yacTu 3KpaHa 0ToOpakaroTcsi BXOAHbIE (DalIbl 17151
CUCTEMBI PACIIO3HABAHUS, C IIOMOIIBIO IBOWHOTO KIMKA MOXKHO 3aITyCTUTh
IIPOLIECC PACIIO3HABAHUS.

B neBoli HUKHEHN yacTu sKpaHa oToOpaxkaroTcs (ailiibl, NOTyYEHHbIE
nocyie 00paboTKK HEHPOHHOM CEThIO, C BBIJICICHHBIMU 00BekTamu. [Iporpamma
cama pacrnpezenser 0ObeKThI IO ITAIKaM M BBIPE3aeT OOBEKTHI CO BXOHOTO
n300pakeHns. C MoMOILbIO IBOMHOIO KJIMKAa MO>KHO BBI3BATh OTJIEJIbHOE OKHO

JUTSL IPOCMOTPA U300paKEeHHUS.

[To uentpy pacnonaraercs aBa BUJKETa, OToOOpakaronux (aits 10

00pabOTKH UCKYCCTBEHHBIM MHTEIIIICKTOM U TIOCIIE.
B HIKHIOIO KOHCOJIb BBIBOJUTCS MH(DOPMAITUS O JETCKITHSIX.

C momol1bI0 BKJIAA0K, IMOJIb30BATENIb MOXKET OTKPBITh KYypHaJ

JETEKIUN U HACTPOUKHU IIPOTPAMMHOTO 00€CTICUEHHS.

2. OKHO HacTpOEK MPUIIOKEHUS COAEPIKUT CIIETYIOIINE HIEMEHTHI:

B BepxHeEn 4acTu OKHa pacrionaraercs Ciaauaep, ¢ IoOMOLIBIO
KOTOPOTO MOJIb30BaTEb MOXKET OTPEAAKTUPOBATh 3HAYEHHE TTOpora
oOHapyxeHus. Eciiu y o0bekTa OyIeT BEpOSTHOCTh HUXKE YEM MTOPOT

0oOHapy>XeHUs, TO OH HE OY/IeT BBIICIIATHCS HAa BBIXOAHOM H300paKCHHH.



Hixe HaXOIATCH IIOJIA AJIA BBOJA ITYTHU OO0 BBIXOAHBIX U BXOIHBIX

(aiiyIoB 1 MOAEIN HEUPOHHOU CETH.



JAunarpamMmma Kj1accoB

MainWindow — OCHOBHOM KJ1acC, KOTOPBI BBICTYIIAET B KAYECTBE
CBSI3BIBAIOIIETO 3B€HA MEXIY OCTaJIbHBIMU KOMIIOHEHTaMHU, a
TaKKe SBIIIETCS] OTBETCTBEHHBIM 32 OTPUCOBKY IrpadudecKoro
uHTepdeiica.

Facerecognition — kJ1acc, oTBe4aromnuii 3a 00padoTKy JuIa
NEPCOHBI, C MOMOILbIO KOTOPOTO MOXHO Moxy4yuTh facemask, eciu
U0 0OHAPYKEHO.

YoloV5 — knacc, oTBevaroniuii 3a KOHPUTYPALUIO U 3aITyCK
HeliponHo# cetu YoloVs.

XML — kitace, oTBeHaronyii 3a XpaHeHUe, COXpaHEHUE U
noytyueHue KoH(purypaiuu mnojas3oBarens u3 ¢aiina Settings.xml.
SqliteManager — kiacc, oTBedaronuil 3a B3aUMOJICHCTBUE CUCTEMBI
¢ 6a30if TaHHBIX, KOTOPAst XPAHUTCS JIOKAJIBHO B (hailJIoBOM

JUPEKTOPHUH.



Pacno3znaBanmne 00beKTOB

C camoro Hauana 00pabOTKH U300paKEHHE MOCTYMAECT B HEHPOHHYIO
ceTh YoloV5, rae mpoucxoaut oOHapy)eHUe U Kiaccupukaims 00beKTOB Ha
OCHOBE TIpe00yYeHHON MOJENH. 3aTEM MPOUCXOAUT COXPAHEHUE TIOTYYECHHOTO
M300paKeHNs, C HAHECEHHBIMU OOKCaMU M TOYHOCTHIO onpezaenenus. [Tocme
ATOTO KK/l OOBEKT BhIPE3aeTCs OTACIBHO U COXPaHsSIETCs B (DailsIoBOM
cucremMe, 3aTem go0aBisieTcsi B 0a3y naHHbIX B (hopmare blob. Eciu
oOHapyKEHHBIN 00bEKT — 3TO MepcoHa (denoBek), To Moayib FaceRecognition
MBITACTCSl OOHAPYKUTH JIMIIO HA TTOJTyYCHHOM 00BEKTE U B CITydae ycrexa
nonydaeT facemask u Toxxe 1o0aBmisieT B 6a3y naHHBIX B popmare blob, B
COOTBETCTBYIOIIYIO TaOIHILY.

YoloV5

Yolo - aT0 a66peBuarypa pacmmdpoBbiBaeTcs kak “You look only
once” (CTouT TOJIBKO pa3 B3MIAHYTH). Yolo - COBpEMEHHBII aJIrOpUTM
rTy0OKOTO 00yUeHHUsI, KOTOPBIN IITUPOKO HCTIONB3YETCs NI 0OHAPYKEHUS
o6wektoB. OH ObL1T pa3zpadoran J[>xo3zedom Penmonom n Anmm dapxaau B 2016
rony.

YoloV5 - ycoBeprieHCTBOBaHHAs TisiTast Bepcus Yolo, peann3zoBaHHas

Ha (perimBopke PyTorch.

Face Recognition

Face recognition — 3To 6mbnuoreka Python, koropas ucnonsiyet dlib —
coBpeMeHHbIN PperimBOpK C++, KOTOPBIN COAEPKUT AITOPUTMbI MAIIMHHOTO

oOy4JeHwusl.

[TepBas 3amaua moaynst FaceRecognition — 3To oOHapykeHHe JIUI] Ha
M300paKEHUHU WM B BUjeo3anucu. [lepBoHavaibHO ATOT MO/ TOTy4daeT
KOOPJMHATHI JIUTA B OEpeT ero ISl najgpHeimeir o0paboTku. 3aTeM MPOUCXOIUT

mpoIieaypa Mo Ha3BaHUeM IMOEIIUHT: HEUPOHHAsI CETh MPUHUMAET Ha BXOJ



M300pakeHue, a Ha BHIXO/IE BO3BPAILAE€T YUCIOBON BEKTOP, XapaKTepU3yIOIIUN
OCHOBHBIE TTpU3HaKu JanHoro nuna (facemask). JlanHbii BeKTOp Kak pa3 u

Ha3bIBACTCA 3M6€I[I[I/IHFOM.



3akiroueHue

B pabote 6b110 pacCMOTPEHO pellIeHUEe MOCTaBICHHOMN 3a/1a4U -
paspaboTka rpadpudeckoro uurepderica U MoayJisi paclio3HaBaHUS CUCTEMBbI
KOHTPOJISl ¥ YIIPABIEHUS TOCTYTOM. 32 OTBEICHHOE BpeMs yAaJIoCh TopaboTarh
C HEUPOHHBIMU CETSIMH, U3yUYUTh BHICOKOYPOBHEBBIHN SI3BIK MPOTPAMMHUPOBAHUS

Python, a Takxe dperimBopk PyQtS.



Cnucok qureparypsl

1. https://face-recognition.readthedocs.io/en/latest/readme.html
2. https://doc.qgt.i0/gtforpython/


https://face-recognition.readthedocs.io/en/latest/readme.html
https://doc.qt.io/qtforpython/

