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AHHOTAIUSA

Jlunnomuasn paboma, 67 cmpanuy, 14 pucynxos, 3 maoauy, 1 npunosxcenue, 25
UCMOYHUKOB.

Knwouesvie cnosa: TEHEPATHUBHO-COCTA3SATEJIBHBIE CETH, 3D
MOJIEJINPOBAHWE, HEWMPOHHBIE CETH, ABTODHKOJIEP, TREE-GAN,
I'EHEPALINA TOYEYHBIX OBJIAK, PARTNET, I'JTTYBOKOE ObYYEHUME

Obvexm uccnedosanusi — METOJIbl TEHEPAIIMN TPEXMEPHBIX MojieNiell 00BEKTOB
C UCIIOJIb30BaHUEM F€HEPATUBHO-COCTA3aTEIbHBIX HEHPOHHBIX CETEM.

lIpeomem uccnedosanus — apxXUTEKTypa U alITOPUTMBI TeHeparu 3D Moaenei

Ha ocHoBe komOmHarmu 3D Adversarial Autoencoder (3D-AAE) u TreeGAN.
[enb uccnenoBanusi — pa3paboTka U pean3anusi THOPUAHOW HEUPOHHOUN CeTH ISt
reHepanun KadecTBeHHbIX 3D Mopeneld OOBEKTOB C HWCIOJIB30BAaHUEM HEMApHBIX
JAHHBIX OOYYEeHUS.

Memoovwl uccneoosanus — TeopeTuyeckue:

° AHanu3 Hay4yHOW JHUTEpaTypbl MO I'€HEPATUBHBIM MOAENSIM U 0Opabotke 3D
JTAHHBIX

[IpakTnueckue:

° Mopaudukanus apxutektypbl 3D-AAE ¢ 3amenoit nekonepa va TreeGAN

° OOyueHue u TeCTUpOBaHKUE MOJIENH Ha nataceTe PartNet

° KonuyectBenHnas oreHka c ucnoiabzoBanueM MeTpuk Chamfer Distance u Earth
Mover's Distance

° KauecTBeHHBIN aHAN3 Cr€HEPUPOBAHHBIX MOJEIEH

llonyuennvie pezyromamol u ux Hoeusna — PazpaboTaHa HOBasg apXHUTEKTypa
HEUPOHHOM ceTH, coueraromas npeumyiiectsa 3D-AAE u TreeGAN. Jloka3aHo, 4TO
MIPEJIOKEHHBIN MMOIXO0:
° [To3BossieT reHepupoBaTh OoJIee AeTanu3upoBaHHbie 3D Mo1enH o CpaBHEHHUIO
¢ 6a30BBIMH METOJIAMU
° OddexTuBHO paboTaeT ¢ HEMAPHBIMU JAHHBIMHU O0yUCHHUS
° JIeMOHCTpUpYeT Jydllue IOKa3aTelu MO KIIOYEBBIM METPUKAM OLEHKH
KayecTBa

Jlocmoseprnocmv  mamepuanog u pe3yibmamos OUNIOMHOU pabomvl —
MOATBEPKAACTCS:

° Ucnonb3oBanuem obmienpu3HaHHbix garacetoB (PartNet)
° [IpuMeHeHreM CTaHIAPTHBIX METPUK OIICHKHU

° CpaBHeHHEM ¢ pedhepeHCHBIMU METOIaMHU

° Bocrpon3BoauMoCThiO SKCIIEPUMEHTOB

Obnacms  803M0OJICHO20 npaxmudecko2o npumerHenus — KommbroTepHas
rpaduka W reimaeB (aBroMarmueckoe co3manue 3D acceroB);lIpomMbIniieHHBII
IU3ailH ¥ NPOTOTUNHpOBaHUE;MeauuuHCKas  BU3yanu3anuss  (TeHepaius
aHATOMHYECKUX MoJeneil);Po00ToTexHnKa W aBTOHOMHBIE CHUCTEMBI (CO3/1aHUE
TpeHUPOBOYHBIX cpen);AR/VR texHomoruu (reneparusi BUPTyaaIbHBIX 00HEKTOB)
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AHATAIDBIA

lvinnomuasn npaya, 67 cmapouax, 14 manonxay, 3 mabniy, 1 daoamaxk, 25
KDbIHIY.

Kniouasviss  croewi: TEHEPATBIYHA-CACIISIPOYHBISL CETKI, 3D-
MAJDJIABAHHE, HEWPOHHBII CETKI, AYTADHKOJIOP, TREE-GAN,
I'EHEPAIIBISI  KPOIIKABBIX BOBJIAKAY, PARTNET, TJYBOKAE
HABYY2HHE

Ab’exm Oacnedasanus — METaJbl TEHEpaIlbll TPOXMEPHBIX MRSy ad'ekTay 3
BBIKAPBICTAHHEM T€HEPAThIYHA-CACTIAPIYHBIX HEHPOHHBIX CETaK.

Ilpaomem oacnedasanns — apXiTIKTypa 1 anrapbITMbI TeHeparpli 3D-Mamsy
Ha acHoBe kaMmOiHaren 3D Adversarial Autoencoder (3D-AAE) i TreeGAN.

Mb>ma oacnedasanmns — pacparioyka i pram3alibis riopelqHall HEHpOHHAN CeTKI
JUTSL TeHepalbll sIKacHbIX 3D-Mamaiay ab'ekTay 3 BbIKAPBICTAHHEM HSMAPHBIX J1aHbBIX
HaBYYaHHSI.

Memaowl 0acnedasanns — Trap3THIUHBIA:

e AmHaii3 HaBYKOBal JiTapaTypbl Ma FeHEePaThIYHBIX MaJRIISIX 1 anpanoyis 3D-

JaHBIX
[IpaxkTeIyHbIA:

o Manpidikanpis apxiTakTypsl 3D-AAE 3 3amenait mokonspa Ha TreeGAN

e HagyuanHe i TocTaBaHHe MadJ1 Ha atacote PartNet

e KonbkacHas arpHka 3 BbeIKapbicTanHeM MeTpblk Chamfer Distance 1 Earth
Mover's Distance

e SlKacHBI aHaJI13 3r€HEPABAHBIX MAJIRJIAY

Ampuoimanvia eviHiKi 1 ix Hasizna — PacnipaliaBaHa HOBasi apXITAKTypa HEWpPOHHAM
ceTki, sikas cnamrydae nepasari 3D-AAE 1 TreeGAN. Jlakazana, mTo nparnaHaBaHbl
MaJBIXOT;

e J[ae MarypIMaciib reHepaBallb OOJBIN JMPTaNEBbI 3D-Mamani ¥ nmapayHaHHi 3

0a3aBbBIMI MeTaIaMi

® D(dexTrIyHa Mpalrye 3 HANapHbIMI JaHBIM1 HaByYaHHSI

e J[>maHCTpye JICMIIbIs MaKa3ybIKi Ma KJIF0YaBbIX METPHIKAX allPHKI SIKACII

Haknaonacyb mamapwianay i 6bIHIKAY ObINIOMHAL Npaybl — MALUBSpIHKaeLLa:
e BrikapeICTaHHEM aryJbHaANpbI3HAHBIX natacaTay (PartNet)

e [IpeIMsSIHEHHEM CTaHIAPTHBIX METPHIK allPHKI

e [lapaynannem 3 padepIHCHBIMI METaaaMi

® AJTHAYJISAJIBHACIIO SKCIIEPBIMEHTAY

Bobnacye mazuvimaca npakmolunaea npblMsaHeHHs, —

o Kammn'toTapHas rpadika 1 pacnpainoyka ryjibHsy (ayTamarbiyHae crBapsHHe 3D-
aKThIBAY)

e [IpambICTIOBHI JIbI3aliH 1 TTpaTaThIIABaHHE

MenpinpiHCKas Bizyasizaiplis (TeHepallbls aHaTaMIYHBIX MaJRIISY )

e PobararsxHika 1 ay TAHOMHBIS CICTIMBI (CTBApIHHE TPIHIPOBAYHBIX ACIPOII3SY )
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ANNOTATION

Diploma work, 67 pages, 14 figures, 3 tables, 1 appendix, 25 references

Keywords: GENERATIVE ADVERSARIAL NETWORKS, 3D MODELING,
NEURAL NETWORKS, AUTOENCODER, TREE-GAN, POINT CLOUD
GENERATION, PARTNET, DEEP LEARNING

The object of the research — methods for generating three-dimensional object
models using generative adversarial neural networks.

The subject of the research — architecture and algorithms for 3D model
generation based on a combination of 3D Adversarial Autoencoder (3D-AAE) and
TreeGAN.

The aim of the research — development and implementation of a hybrid neural
network for generating high-quality 3D object models using unpaired training data.

Research methods — Theoretical:

° Analysis of scientific literature on generative models and 3D data processing
Practical:

° Modification of 3D-AAE architecture with decoder replacement to TreeGAN

° Training and testing the model on PartNet dataset

° Quantitative evaluation using Chamfer Distance and Earth Mover's Distance
metrics

° Qualitative analysis of generated models

The results of the work and their novelty — A new neural network architecture
has been developed that combines advantages of 3D-AAE and TreeGAN. It has been
proven that the proposed approach:

° Enables generation of more detailed 3D models compared to baseline methods
° Effectively works with unpaired training data
° Demonstrates better performance on key quality evaluation metrics

Authenticity of the materials and results of the diploma work — is confirmed by:
Use of recognized datasets (PartNet)
Application of standard evaluation metrics
Comparison with reference methods
Reproducibility of experiments

Recommendations on the usage — Computer graphics and game development
(automatic creation of 3D assets)
Industrial design and prototyping
Medical visualization (generation of anatomical models)
Robotics and autonomous systems (creation of training environments)
AR/VR technologies (generation of virtual objects)



