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VY nepmioMy po3iiai MaricTeépchbkoi poOOTH MPOBEACHO aHali3 0COOJIMBOCTEH
METOIB IITYYHOI'O 1HTEJIEKTY JJIA pO3Mi3HaBaHHS 00pa3iB, MPOAHATI30BaHO BUMOTH 10
Cy4acHHUX METOJIB HaBUYaHHS IITYYHOTO 1HTEIEKTY IS pO3Ii3HABaHHS 00pas3iB.

VY apyromy po3aiii MpoBEASHO aHalli3 METO/IB HABYAHHS IITYYHOTO THTEIEKTY IS
po3mi3HaBaHHS 00pa3iB, PO3pOOJICHO MaTeMaTHYHE 3a0e3MEeUeHHS METOMIB HaBYAHHS
IITYYHOTO 1HTEJEKTY IJs PO3Mi3HaBaHHSA 00pa3iB, BUKOHAHO JOCHIDKEHHS MUIAXIB
YIOCKOHAJICHHS ICHYIOUMX MOJIEIei HaBYaHHS IITYYHOTO 1HTEIEKTY IS PO3Ii3HABAHHS
o0pas3is.

Y TperhoMy poO3aUTI MPOBEAEHO MAOCTIHKEHHS MOJETI METOMIB IITYYHOTO
IHTENIeKTY JJIsl PO3Mi3HAaBaHHS O0Opa3iB Ta ONTUMAJBHICTh 11 XapaKTepUCTHK Ta
napaMeTpiB I BIpoOBajpKeHHs a0 apromkoian Panda - RAV,a takox moOyaoBaHO
iH(opMalIIiitHy MOJIENIb CUCTEMHU.

VY deTBepTOMY PO3/IIJII BUKOHAHO KOMIT'IOTEPHY peasizallito JOCTIKEHHS METO/IiB
MITYYHOT'O 1HTENEKTY JJIsi po3Mi3HaBaHHsA oOpas3iB. Omnucani iHTepdeiic kopucTyBaua 3
JIOKJIaTHOKO BKa3iBKOIO (PYHKITIOHATHHOTO MPU3HAYCHHS KOKHOTO €JIEMEHTa YIIPABIIiHHS.
HageneHno mpukian po6otu cuctemu. BUKoHaHO po3paxyHOK €eKOHOMIYHOI €(heKTHBHOCTI
BiJl 3aCTOCYBaHHS pO3pOOJICHOI CUCTEMH.

VY m'stomy po3mini OMMCaHO OXOPOHY Mpalli, aHaTI3 MIKIIJIUBUX Ta HEOE3MeUHUX
BUPOOHMYMX (PaKTOpiB, pO3pOOJIEHO 3aXx0au LIOA0 3a0e3ledyeHHs Oe3MeYHux Ta
KOM(OPTHUX YMOB TIparli Ha poOOYUX MICIISIX.

MeTtoro Marictepchbkoi poOOTH € MIABUINEHHA €(QEKTUBHOCTI pPO3Mi3HABAaHHS
rpadiuaux 00pa3iB 3 JONOMOIOI0 BUKOPUCTAHHS METO/IIB IITYYHOTO 1HTEJICKTY.

O06'ekTOM JTOCTIKEHHS JIAHOI € TIPOIIeC po3Mi3HaBaHHS IpadiuyHuX 00pa3iB.

[IpenmeTr nOCTIKEHHSI — METOJI IITYYHOT'O 1HTEJIEKTY PO3IMi3HaBaHHS rpadiyHUX
00pa3iB.

HaykoBa HOBHM3Ha MaricTepcbkoi poOOTH: HaOy U MOJANBIIOTO PO3BUTKY METOIU
po3mi3HaBaHHA oOOpa3iB 3a paxyHOK YAOCKOHAJCHHS METOJIWKH BUKOPHCTAHHS
3rOPTKOBUX HEUPOHHHUX MEPEK.

[IpakTH4Ha MIHHICTH MOJSATAaE y PO3poOIll CHCTEMH, SKa JO3BOJSE TPOBOJUTH
po3mi3HaBaHHS O00pa3iB JAUCTAHINIAHO, MO 3a0€3MeYnUTh MOJANBIIANA  PO3BUTOK
KOMIT' FOTEPHOTO 30PY, & TAKOX MOKPAIIECHHS SIKOCTI Ta MBHUIKOCTI PO3MI3HAHHS.

IITYYHWM THTEJIEKT, HEMPOHA MEPEXA, BA3A JIAHUX, UML,
IIEPCEIITPOH,  PO3II3HABAHHS OBPA3IB, JOPOJKHI 3HAKH,
KOMITIOTEPHUMU 3IP, KERAS, TENSORFLOW, TELEGRAM



ABSTRACT

The full name of «Study of artificial intelligencmethods for graphic image
recognition»
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In the first section of the master's work, an asialyof the features of artificial
intelligence methods for pattern recognition isriear out, and the requirements for
modern methods of training artificial intelligentoe pattern recognition are analyzed.

In the second section, the analysis of artificrdklligence training methods for
pattern recognition is carried out, the mathemhbtstgpport of artificial intelligence
training methods for pattern recognition is develbpand a study of ways to improve the
existing artificial intelligence training modelsrfpattern recognition is carried out.

In the third section, a study of the model of &idf intelligence methods for
pattern recognition and the optimality of its clweaistics and parameters for
implementation in the Panda-RAV driving schoolasried out, as well as an information
model of the system.

In the fourth section, a computer implementation tbé study of artificial
intelligence methods for pattern recognition isie@r out. The user interface is described
with a detailed indication of the functional purposf each control. An example of the
system operation is given. The calculation of thmnemic efficiency from the
implementation of the developed system has bedorpsd.

The fifth section describes labor protection, asiglyof harmful and hazardous
production factors, developed measures to ensufe aad comfortable working
conditions at workplaces.

The aim of the master's work is to increase thieieffcy of recognition of graphic
images through the use of artificial intelligencethods.

The object of research in this work is the proa#sgcognition of graphic images.

The subject of the research is artificial intelhige methods for recognizing
graphic images.

Scientific novelty of the master's work: methodgpaftern recognition were further
developed by improving the methodology for usingwautional neural networks.

The practical value lies in the development of ateay that allows for remote
pattern recognition, which will ensure the furtltdvelopment of computer vision, as
well as improve the quality and speed of recognitio
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B nepBoM pa3znene Maructepckoil paboThl MPOBEJIEH aHAIN3 0OCOOEHHOCTEM METOJ0B
MCKYCCTBEHHOI'O MHTEJUIEKTA JUIsl paclio3HaBaHusi 00pa30B, MpOaHATU3UPOBaHbl TPEOOBaAHUS
K COBPEMEHHBIM MeToJlaM OOyuYeHHUs HCKYCCTBEHHOTO WHTEJJIEKTa MJIsi PAaclO3HABaHUS
00pazoB.

Bo BTOpoM pa3zzgene mpoBeAeH aHAIW3 METOJOB OOY4YEHHUSI MCKYCCTBEHHOTO
WHTEJUIEKTAa JJI1 paclo3HaBaHUS 00pa3oB, pa3paboTaHO MaTeMaTHYEeCKoe oOecredeHue
METOJIOB 00YUYEHHsI MCKYCCTBEHHOTO MHTEIJIEKTA JJIsl paclio3HaBaHUsI 00pa30B, BHIIIOJIHEHO
UCCIIEJIOBAHUE TIyTE€H  COBEPIICHCTBOBAHMUS  CYMISCTBYIOINIUX  MojeNel  0oOydeHus
UCKYCCTBEHHOT'O MHTEJUIEKTA Ui paclio3HaBaHus o0pa3oB.

B Ttperbem pazzmene mpoBeNeHO HCCIEIOBaHHE MOJIENM METOJOB HCKYCCTBEHHOTO
WHTEJUIEKTa JUIS pAclio3HaBaHWs OOpa3oB U ONTUMAIBHOCTh €€ XapaKTePHCTUK U
mapamMeTpoB Ui BHeApeHHs B aBTomkoiay Panda - RAV, a Takke mocTpocHa
uHGOPMAILIMOHHAS MOJIEb CUCTEMBI.

B derBepTOM paznene BBINIOJHEHA KOMIBIOTEPHAS pealu3alus WCCIEIOBaHUS
METOJIOB ~MCKYCCTBEHHOTO HHTEJJIEKTa Uil pacro3HaBaHus o0pa3oB. OnucaHbl
NOJIb30BATENbCKUM MHTEepdelc ¢ MoapoOHBIM yKa3aHHeM (YHKIIMOHAIBHOTO Ha3HAuYEHUS
KaXJ0r0o 3JieMeHTa ynpasieHus. [IpuBenen npumep paboThl cucTeMbl. BrImomHeH pacder
SKOHOMUYECKOM 3(PPEKTUBHOCTH OT BHEAPEHUS pa3pabOTaHHON CUCTEMBL.

B nstom pa3gene omnucaHa oxpaHa TpyJAa, AaHaIU3 BPEIHBIX M OMACHBIX
MPOU3BOJICTBEHHBIX (PaKTOPOB, pa3pabOTaHbl MEPOIIPHUATHSI TT0 00ECTICUCHUIO O€30MaCHBIX 1
KOM(OPTHBIX YCIOBUH TpyJa HA pabOYUX MECTaX.

[{enpto MarucTepcKoit paboThI ABJISAETCS MOBHITIICHHE YPGEKTUBHOCTA PACTIO3HABAHUS
rpaduyeckux 00pa3oB 3a CUET UCTOIH30BAHHUS METO/IOB MCKYCCTBEHHOTO HHTEIIICKTA.

OObeKTOM HCCNEOBaHUs JIaHHOM paloThl SIBISETCA MPOLIECC paclo3HaBaHUs
rpagu4ecKux 00pa3oB.

[IpenMer uccnenoBaHus — METOJIbI UCKYCCTBEHHOTO MHTEIUICKTA I PACTIO3HABAHUS
rpaduuecKkux o0pa3oB.

Hay4nast HOBH3HA MarucTepckoi paboThI: MOTYUYMIH JajdbHEHIIIee pa3BUTHE METO/IBI
pacrno3HaBaHus OOpa3oB 3a CYET COBEpPUICHCTBOBAHUS METOAMKH HCIIOJIb30BAHUS
CBEPTOYHBIX HEUPOHHBIX CETEM.

[IpakTHueckas LIEHHOCTh 3aKJIIOUAETCsl B pa3pabOTKE CHUCTEMbI, KOTOPas MO3BOJISIET
IPOBOJUTH PAaclO3HABaHUE O00PA30B MUCTAHIIMOHHO, YTO OOECIIEUUT JalbHEWIIee pa3BUTHE
KOMIIBIOTEPHOTO 3PCHHUS, a TAKXKE yIIydIICHHE KaueCTBA M CKOPOCTH PACTIO3HAHMS.
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