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PE®EPAT

Humuomuas pabora: 45 crpanun, 19 pucyHKOB, 12 HCTOYHHKOB,
3 OpUIOKEHUS

Kntoueswie croea: HEMPOHHAS CETb, CBEPTOUHASI HEMIPOHHA S
CETb, HM30OBPAXEHHME, KOHTYPHOE W30OBPAXEHHUE, KOHTYPHO-
OPUEHTALIMOHHOE N30BPAXEHUE

Ob6vexm uccredosanusi. KOHTYPHO-OPUCHTAIIMOHHBIE 00pa3bl TPEXMEPHBIX
MOJIENICH, a TaK)Ke METOJbI MOTYUCHUS JaHHBIX 00pa30B, alTOPUTMBI 00paOOTKH
HN300paKeHU

Lenv pabomul — co3nanue 6a3bl KOHTYPHO-OPUCHTAIIMOHHBIX U300PaKCHUMA
O0OBEKTOB, JUIsl TajdbHEeHIIel nX 00pabOTKK CBEPTOUHON HEMPOHHOM CETHIO.

[IpoBeneHo wuccnegoBaHWE, [OKa3aBlIee yAOOCTBO  MCIOJb30BaHUS
CBEPTOYHBIX HEMPOHHBIX CETEW sl BbIIEICHUS U OOHapyX eHUs OOBEKTOB Ha
pa3nmuuHbIX (hOHAx, a Takxke pazo0paH Oosiee MOAPOOHO MEXaHU3M pPabOTHI
CBEPTOYHBIX HEUWpOHHBIX ceTel. IlokazaHa 1eneco00pa3sHOCTh HCIOJIb30BAHUS
KOHTYPHO-OPHUEHTAMOHHBIX 00pa30B Jisl 00yUeHUs JaHHBIX HEUPOHHBIX ceTeil. B
XO0JIe UCCIENOBaHUS NPOAHAIM3UPOBAHBI AJITOPUTMBI BBIJCICHUSI W IIOTYYEHUS
KOHTYpOB Ha H300pakeHHH, cpenud KoTopeix Laplacian okaszancs HauOoisee
3¢ ¢exTuBHbIM. [lomyyeHbl H300pa’K€HUS TPEXMEPHOIO OOBEKTA, KOHTYpHBIE
JBYMEPHBIE TNPEJICTABICHUS JAHHBIX H300pAKEHHM, a TaKkkKe HX KOHTYpPHO-
OpHUEHTAIMOHHBIC 00pa3bl. [lomydueHHbIe 00pa3bl CrPyNIUPOBAHbBI B O0ITyI0 0a3y
JAHHBIX TOTOBYIO ISl 00y4€HUs CBEPTOYHOW HEUPOHHOW CETH TI0 HEM.



PODEPAT
Jeimiomnas mpana: 45 craponak, 19 manmtonkay, 12 kpeiHil, 3 1agaTky.

Kntouaswis croew;: HEUPOHHAS CETKA, 3BEPTAUHASI HEUPOHHA S
CETKA, MAJIIOHABAHHE, KOHTYPHAS BBIAYJIEHHE, KOHTYPHA-
APBIEHTALIBIHA 51 BRISIVJIEHHE

Ab'ekm Oacnedasanus. KOHTYpHa-apbICHTAIIBIMHBISA BBISIBBI TPOXMEPHBIX
MaJRIISTy, a TakcaMma METaJbl aTPhIMAaHHS JIa3CHBIX BBISY, alTaphbITMbI arparoyki
MaJIIOHKaY

Mbsma npayvl - cTBapd HHE 0a3bl KOHTYpHA-apBICHTAIIBIMHBIX MaTIOHKAY
ab0'ekTay, /U1 Jayieiinai ix anpamoyki 3ropTayHail HeipoHaBai ceTkai.

IIpaBen3ena pacienaBaHHE, SKOE€ IaKa3aja 3py4YHACHb BBIKAPBICTAHHS
3rOpTavyHbIX HEHPOHABBIX CETAK JJI BbUIYUSHHS 1 BbISYJIEHHI a0'ekTay Ha pO3HBIX
¢donHax, a Takcama pa3zaOpaHbl OOJbII Maapads3HA MEXaHI3M Mpalbl 3ropTavHbIX
HelpoHaBbIX ceTak. [lakazaHa MA3TasrogHacUpb BBIKAPBICTAHHS KOHTYpHa-
apbICHTALBIIHBIX BOOpa3ay /Il HAaBy4YaHHS Ja/I3€HbIX HEHPOHABBIX CETaK. Y XOJ3€
JaciieJaBaHHs IIpaaHaii3aBaHbl AJIFapbITMbl BBUTYUSHHS 1 aTpbIMaHHS KOHTYpay Ha
MaJIoOHKY, csapon skix Laplacian akazaycs HailOOabII 3PEKTHIYHBIM. ATPhIMAHBI
BBISIBBI TPOXMEPOHTA a0'e€KTa, KOHTYPHbIS JBYXMEPHbIS MPAJCTayJICHH] J1a3€HbIX
MaJIOHKay, a TaKcaMa 1X KOHTypHa-apbleHTallbIHbIS BOOpa3bl. ATphIMaHbIs BBISIBBI
3rpynaBaHbl ¥ aryibHyl0 0a3y JaJ3€HbIX TaTOBYIO U HaBy4YaHHs 3ropTayHail

HelpoHaBail ceTk1 na €.
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The object of research is contour-orientation images of three-dimensional
models, as well as methods for obtaining these images, image processing algorithms.

The goal of the work is to create a database of contour-oriented images of
objects for their further processing by a convolutional neural network.

A study was conducted that showed the convenience of using convolutional
neural networks for identifying and detecting objects on various backgrounds, and
the mechanism of operation of convolutional neural networks was analyzed in more
detail. The feasibility of using contour-orientation images for training neural
network data is shown. The study analyzed algorithms for identifying and obtaining
contours in an image, among which Laplacian turned out to be the most effective.
Images of a three-dimensional object, two-dimensional contour representations of
these images, as well as their contour-orientation images were obtained. The
resulting images are grouped into a common database ready for training a
convolutional neural network using it.



