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The problem of recognition and reconstruction of damaged or low-quality
images was solved. The problem of generating potential prototype or corrected
images was solved. The algorithm of generative adversarial networks
functioning was discussed, researched and described. Potential use cases and
algorithm purposes in the field of image normalization were proposed. In
practice, dataset serves the initial training data for the discriminator. Training
the discriminator involves presenting it with samples from dataset, until it
reaches certain level of accuracy. Typically, the generator is seeded with a
randomized input that is sampled from a predefined latent space.
Backpropagation is applied in both networks so that the generator produces
better images, while the discriminator becomes more skilled at flagging
synthetic images.

['eHepaTtvBHI 3MarajibHi MeEpeXi € BIJHOCHO HOBHM CTPYKTYpPHHUM
CEpEJIOBUILIEM  OLIHIOBAaHHS TIEHEPATUBHUX  MOJEJIEH 3a  JOMOMOIOIO
3MarajbHOIO MNpPOLECY, B SKOMY BiJOYBa€TbCsl OJHOYACHE TPEHYBAHHS JBOX
MepeX: TeHepaTUBHOI Mepexki A, sika BIJIMOBIIAE 32 3UUTYBAHHS, PO3MIIICHHS
3pa3KiB JaHUX BITHOCHO OJIMH OJTHOTO, Ta TUCKpUMIHAIIIHOI Mepexi B, meToro
AKOI € OILIIHKa BIPOTIAHOCTI TAKOTO PE3yNbTaTy, U0 Nependavyae HaaXOIKEHHS
OI[IHIOBAHOTO 3pa3Ka 3 JaHUX JJIsl HaBYaHHS, a He 3 Mepexi A.

[Tpouienypa HaB4aHHA A CTaBUTh 3a METy JOCSTHEHHS TaKOTO piBHSA
PEKOHCTPYKIIT 300pakeHHs, 3a SIKOro Mepexa B mnpumycTutrbcss MOMMIIKH.
B3aemomiss Mepexx Takoro CTPYKTypHOTO CEpEIOBHINA € TPAKTHYHOIO
peanizaliero MiHIMaKCHOI CTpaTerii rpu ABOX rpaBuUiB. Jig JOBUIBHUX 3HAYEHb
¢bynkuiii A 1 B icHye yHiKanbHe CHUIbHE PIlIEHHS: A PEKOHCTPYIOE PO3MOILT
HaBYAJIbHUX JaHUX, a pe3yiabTar B nmopiBHioe 0,5 y KOXHOMY OKPEMOMY
BUMANKY. Y ToMy Bumanky, sgkmo A 1 B 3amaroThes OGaratomapoBum
NEPCEeNTPOHOM, HaBUaHHS BCI€l CUCTEMHM MOKE BHKOHYBATHCS 3a JOMOMOTOIO
3BOPOTHOrO TowMUpeHHs. [loTeHuian CTPYKTypHOTO CepeloBUIa MOXKHa
BUPA3HUTH KIJIBKICHOIO Ta SKICHOIO OILIIHKOIO 3reHepoBaHuX 3pa3kiB [1].

Haiinipocrima peanizaifisi CTpyKTypHOTO CEPEIOBHUINA JIJII MOJIEITIOBAHHS
3MarajbHOI MEPEXKI MOJSArae B BUKOPUCTAHHI JIJIsl 000X Mepex 0araToiapoBux
nepcentpouis. Jlus BUBYEHHS posnoaity F, mo JaHuX X 3MiHHI BEIMYHMHM
IIyMy, SKUH BIUIMHYB Ha 300pa)K€HHS J0 HOro BIPOBAKEHHSA 0 MEpexi,
MoOyHa 3a3HauMTH 9Kk F,(Z), mocTymueHHs 1o mpocTopy JaHUX MO3HAYMTH SK

A(Z; HH), ne A e 1gudepenmiiioBaHor  (YHKII€, OPEICTABIECHOIO
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OaraTomapoBUM IEPCENTPOHOM 13 mapameTpamu &,. JIpyruil GararomapoBuii
MEPCENTPOH, Ha BHUXOII SKOTO MOJCIH OTPHUMYBATHME OJWHUYHUN BEKTOD,
nosHaunmMo sk B(x;6;). Bennuuna B(X) e BiporigHicTiO TOro, mo 3pasok X
HaJldmoB 13 JgaHuXx, a He 3F,. HaBuyanua wMepexi B chopsmoBano Ha
MaKCHMIi3allil0 KMOBIPHOCTI MPAaBUILHOTO MapKyBaHHS K HaBYaJIbHUX 3Pa3KiB,
Tak 1 THX, AKi Hamikoum 3 Mepexi A. OQHOYaCHO 3 MM BiIOYBa€ThCS HABYAHHS

Mmepexi G, crnpsiMoBaHe Ha MiHimizamio log (l —B(A(Z))). Mepexi B i A

BUKOHYIOTH POJIi TPaBIliB B MIHIMAaKCHi# Ipi IBOX T'paBIliB, GYHKIIS IIHHOCTEH
SIKOi BUPA)KAETHCS 32 JOMTOMOTOI0 (OPMYJIH:

min max V(B,4) = Eyupyyya0 108 BT+ Bz, [lng (1 _ B(A(z]))] .

3a JA0MOMOTOI0 AJITOPUTMIB, SIKI BUKOPUCTOBYIOTH I€HEpATHBHI 3MarajbHi
Mepexi, BHpiNIyloTh 3amadi  Single image super-resolution (SISR —
BIJIHOBJICHHSI 300pa)X€HHS 3 BHCOKOIO po3noaiuibHO0 skicTio [HR] 13
300pakeHHs 3 HU3KOIO pO3MOJiUIbHOI sikicTio [LR]), siki mpuBepraioTh yBary
Jeaai OlIbIIOro YKcia JOCIIIHUIBKAX CIIUILHOT Ta KOMIIaHIHM, 10 3aiiMaroThCs
PO3pPOOKOIO0 CHCTEM IITYYHOTO 1HTEIEKTY [3].
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['eHepaTBHI 3MarajibHi Mepexl JI0NOMaraloTb B TIeHepauii Ta
POTOTUIYBaHHI HOBUX 3pa3KiB KOHCTPYKTOPCHKHUX pillIeHb B c(hepl EproHOMIKU
ta gu3ainy [4]. VHiBepcambHICT, Ta TIMOOKI MOXKIMBOCTI KOH}Iryparii
F€HEPATUBHO-3MAraJibHUX  MepexX  3a0e3MeuyloTh  MIMPOKHM  CHEKTp
BUKOPUCTAHHS L1€1 TEXHOJIOTI.
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