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PE®EPAT

Juninomuas padora: 47 ctpanuil, 16 pucynkoB, 30 HCTOUYHUKOB, | MpUITOKEHUE.

BU3YAJIM3AIIUSA, CBEPTOUYHAS HEMPOHHAS CETh, AJITOPUTM
OLEHKM OCBEHIEHNM A, KAPTA I'JIYBHHBI

Ob6vexm ucciedo8anus — KOMIBIOTEPHBIE CIIEHBI C THHAMUYECKIM HCTOYHUKOM
CBETA.

Llenv pabomwvr — BU3yanu3alus KOMITBIOTEPHOW CIICHBI C HW3MEHEHHBIM
HCTOYHUKOM CBETa MPU MUHUMATBHBIX TPEOOBAHMSIX K BXOIHBIM JJaHHBIM U BPEMEHEM
O’KUJIaHUS 3aBEPILICHUS BU3yalIU3aIiu.

Memoowl uccredosanusi — KOMIbIOTEPHOE MOJICITUPOBAHNE

B pesynbrare BoIONIHEHHUS pabOThl ObUT pa3paboTaH alroOpUTM BU3yaIU3aIlluU
CUEHbl C M3MEHEHHBIM HMCTOYHHKOM cBeTa. lIpennokeHa peanusanus Ha OCHOBE
MOJIEJIA CBEPTOYHOM HEUPOHHOM ceTH. B naHHOW peaim3aluu HEUPOHHas CETh
MOJIy4aeT OJHO M300pakeHHE KOMITbIOTEPHOU CIIEHBI U MH(OPMAIUIO O MOJO0KEHUU
MCTOYHHKA CBETA B KAUECTBE BXOIHBIX JIaHHBIX. J[J1s1 3Tarma oOy4eHus: HeUPOHHOU CETH
ObLJT CMHTE3WPOBAH JaTaceT, yIOBIETBOPSIONIMN YCIOBUAM 3afadd. Takxke ObLIN
MIPOAHATIM3UPOBAHBI PE3YyJIbTAThl 00YUEHUS C UCTIOIB30BAHUEM HECKOJIBKUX (QYHKIIUN
IOTEPb.

Pe3ynprarsl mokasajiv, 4TO 3HAYEHUS CPEAHEW KBAAPATUYECKOU U CpEeIHEU
a0COMIOTHON (PYHKITUU MOTEPh CIUIIKOM OBICTPO YMEHBIIIAIOTCS, W3-3a YEro JaHHBIC
GyHKIMKA Helenecoo0pa3Ho HCIOIb30BaTh MJisi OOy4YeHUS] HEHPOHHOW CETH Tpu
o0paboTke n300pakeHni. 3HaUeHUsSI (PYHKIIMU CTPYKTYPHOUM CXOXECTH, HANpPOTHUB,
YMEHBIIAIOTCA TIOCTETIEHHO, TaK)K€ cama HEWpOHHas ceTh, OOydeHHas C JaHHOU
dbyHKIMEW TOTeph, IMOKa3aja JIydlllhue pe3ydbTaThl Ha TECTOBBIX JIaHHBIX.
[Iporpammuas peanu3aivs ajropuT™Ma BBITIOJIHEHa B cucteMe Jupyter-Lab, s
CO3aHMs JaTtacera ucroib3oBana cpena Unity Engine.



PO®IPAT

JpiruiomHas npama: 47 craponak, 16 mamonkay, 30 BeIKapacTaHbIX KPBIHII, 1
JajaTak.

BI3YAJIIBALIGIS, CBEPTAUYHAS HEMPOHABAS CETKA, AJITAPBITM
ALIDHKI ACBATJIEHHS, KAPTA I'JIbIBIHI

Ab'ekm Oacneoasanns — KaMII'IOTapHBIS CIPHBI 3 JIbIHAMIYHAW KpBIHILAM
CBSATIIA.

Mbma npaysr — Bi3yaiizalblsl KaMIyTapHail CIPHBI ca 3MEHEHaW KpbIHiIAK
CBATJIa MPHI MIHIMAJIBHBIX MaTpabaBaHHAX Ja YBAaXOJHBIX JAHBIX 1 YyacaM YaKaHHS
3aBSIPIIHHS Bi3yasi3allbli.

Memaouwl 0acnedasanis - KaMIl I0TapHase MaJdJIsIBaHHE.

VY BbIHIKY BbIKaHaHHS paOOThl ObIY pacmpalriaBaHbl alrapbIT™M Bi3yalli3allbli
CI[PHBI ca 3MEHEeHal KpbIHIlak cBsaTia. [IpananaBanas paanizaiblsi Ha aCHOBE MadJIi
CBEpTavHail HepoHaBail ceTki. Y Jaa3eHai prajizalibli HeHpOHHAs CETKa aTpbIMJIiBae
aJ31H MaJllOHaK KaMIl'foTapHail CIPHBI 1 1H(apMaipito ad CTaHOBIIIYBI KPBIHIIBI
CBATIA ¥ AKACIl YBaXOIHBIX AaA3eHbIX. [l aTamy HaBydaHHs] HeMpoHaBal ceTKi ObIy
CIHT?P3aBaHbI JaTaCET, K1 33/laBAJIbHSIC YMOBAM 3a/1a4bl.

Takcama ObLITI TpaaHali3aBaHbl BHIHIKI HABYYaHHS 3 BHIKAPHICTAHHEM HEKAJIbKIX
GyHKUBIA CTpaT. Takaszajii, IITO 3HAYIHHS CSAPIIHAN KBagpaTbldYHAW 1 CAPIIHAN
abcairoTHal (yHKIBII CTpaT 3aHajTa XyTKa IMaMSHINAOINA, 3-3a 4aro Jaa3¢HBIS
(GyHKIBIl HEMATa3roJHa BBIKAPHICTOYBAIlh ISl HaBYy4YaHHS HEHpOHAaBail CETKI TPbI
anparoyIsl MaltOHKaYy. 3HAYPHHI (PYHKIBI CTPYKTypHara nagabeHCcTBa HaCyIpallb
MacTyrnoBa MaMsHIIAIONIA, TaKCaMa caMa HEMpOHHAs CeTKa, HaBydaHae 3 JaJi3eHail
GyHKUBISIA CTpaT TMakasaja JIENIIbiA BBIHIKI Ha TACTaBbIX HOaHbIX. [Iparpamuas
plamizaiplsi anrapblTMy BbIKaHaHa Y cictome Jupyter-Lab, cTBapanHe nartacera
BBIKaphICTOBBIBAJNIACA y acsipoya3e Unity Engine.



ABSTRACT

Thesis: 47 pages, 16 figures, 30 sources, 1 application.

VISUALIZATION, CONVOLUTIONAL NEURAL NETWORK, LIGHT
ESTIMATION, DEPTH MAP

The object of research — computer scenes with a dynamic light source.
Objective — to visualize a computer scene with a changed light source with
minimal input data requirements and a visualization completion waiting time.

Methods — computer simulation.

As a result of the work, a rendering algorithm for a scene with a dynamic light
source was developed. An implementation based on a convolutional neural network
model is proposed. In this implementation, the neural network receives one image of a
computer scene and information about the position of the light source as input data.
For the training stage of the neural network, a dataset, that corresponds to our task, was
synthesized.

The results of training with different loss functions were analyzed. The results
showed that the values of the mean squared and mean absolute loss functions decrease
too quickly, which is why it is impractical to use these functions for training a neural
network in image processing. The values of the structural similarity function, on the
contrary, decrease gradually, and the neural network, trained with this loss function,
showed better results on test data. The software implementation of the algorithm is
performed in the Jupyter-Lab system, the Unity Engine environment is used to create
the dataset.



