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PE®EPAT

Junomuas pabota comepxkut 51 crpanuny, 19 pucynkos, 1 tabnwuimy, 12
HUCTOYHUKOB

CTEI'AHOI'PA®NMA, CKPLBITHUE, WN30OBPAXEHME, CBEPTOYHLIE
HEMPOHHBIE CETU, TEHEPATHUBHBIE MOJIEJIN

Obvexm ucciedosarnuss — AITOPUTM 3aMEIICHUS pparMeHTa U300pakeHUs 1
cTeraHorpauueckoe CKpbiTue HHGOPMAIKU B U300paKEHUSX.

Llenv pabomul — peann3alsl U UCCIEA0BAHUE METOJA CKPBITUS OOBEKTOB Ha
CIIyTHUKOBBIX CHUMKaX.

Memoowl uccnedosanusi — CDaBHUTEIIbHBIN U BU3YaJIbHBIM aHAIN3.

B pabGore paccMoTpeHbl HEHpOCETeBbIE MOJEIU ISl PEIICHUS 3aJadd
COKPBITHSL (parMEHTOB H300paxeHUs OOBEKTOB Ha CITYTHUKOBBIX CHHMKaX.
PaccmarpuBaroTcss U aHaNM3UPYIOTCS CTeraHorpaduueckue metonbl. Pazpaboran
CTEraHOrpPaQUUECKUN AJTOPUTM CKPBITHSI OOBEKTOB Ha CIHYTHHKOBBIX CHUMKAX,
BKJIIOUAIONINI TTpeoOpa3oBaHue BBIJICIEHHOTO (hparMeHTa n3o0pakeHusi oObeKTa B
OMTOBYIO  IOCJIENOBAaTEIbHOCTh, TIEHEpAIMI0  3aMellaliero  (parmeHra,
cTeraHorpauueckoe BHEJIpPEHHE OMTOBOM MOCIEAOBATEILHOCTH B M300pakeHUE,
U3BJICUYEHUE CKPBITHIX JAHHBIX U PEKOHCTPYKIUIO HCXOJAHOTO U300paKEHHUS.

Pe3ynpTraTomM IUIIIIOMHON paOOTHI SIBISETCS: CIPOEKTUPOBAHHBIN aIrOpPUTM,
CIIOCOOHBIM TE€HEPUPOBATh 3aMEIIAOMMKA (PparMeHT H300pakeHUsl, MPUMEHSTh
CTEraHorpaUUecKuil METOJ| CKPBITUSI HMHPOPMALIMU B U300paKEHUU, BBITOIHSITH
U3BJICUEHUE CKPBITOM MH(POPMaUUU U3 M300paKE€HUS U BOCCTAHABIMUBATH
OpUTHHAIBHOE N300paKEeHHE.

Pe3ynbraThl JaHHOW paOOThl OMyOJIMKOBaHbI B COOPHUKE HAYUYHBIX TPYIOB
(mo  martepuanaM  CTYACHYECKMX  HAyYHO-TEXHMYECKMX  KOH(pepeHIu)
«MHTEnNneKTyanbHble, CECHCOPHBIE U MEXaTpOHHBbIE cucTeMBI-2025. Munck, BHTY,
2025».

PaGota BbIMONHEHA B paMkax 3afaHus «MeToapl M AJTOPUTMBI
CTEraHorpaUuecKoro CKpbITUs MHPOpMaIMK 00 00bEKTaX U KOMMYHHKALUAX B
uudpoBeIx KapTtorpadhuueckux u300paxkeHusx» ['ocynapCTBEHHOW MporpaMMbl
Hay4dHbIX HcciieqoBanuil «l{udpoBbie 1 KOCMUYECKHE TEXHOJIOTUHU, 0€30MacHOCTh
4eJioBeKa, 001ecTBa u rocyaapersay Ha 2021-2025 roapi.



PODEPAT

JpimioMHast mparma 3msmdae 51 craponky, 19 mamronkay, 1 taGmimy, 12
KPBIHIIT

CTATAHATPA®ISI, YTOMBAHHE, CBEPTOYHBLIE HENPOHABBIA
CETKI, TEHEPATBIYHBIS MAIDJII

Ab'exm oOacnedaganns — alrapblTM 3aMSIIYAHHS (parMeHTa BBIABBI 1
cTaraHarpadiynae yTolBaHHe iHpapMallbli ¥ BBISIBaX.

Mb>ma npayer — paamizanpis 1 JacieaBaHHe MeTaay YyToBaHHs ab'exTay Ha
CTa/IapOKHIKaBBIX 3/IbIMKaX.

Memaovwl 0acnedasanns — napayHaIbHbI 1 BI3yaJlbHbI aHAII3.

VY mpaiel pasriaemkaHbl HEWPOCETEBbIC MAdIl JJIsi PAIdHHS 3a7aydbl
yToliBaHHS (parMeHTay MalloHKa al'ekTay Ha CHaJgapoKHIKaBbIX 3/bIMKaXx.
Pasrnsimatoniia 1 aHamizyrora croraHarpadgiuHbisi  Metaabl.  PacmpariaBaHbl
cTaraHarpa(iyHbl ajarapbiTM YTOMBaHHA a0'eKTay Ha CHaJapO’KHIKaBBIX 3[bIMKAX,
yIIydaJIbHbI N€payTBApIHHE BblUIydYaHara ()parMeHTa MajltoHKa ad'ekra ¥ OiTaBylo
naciasA0oyHACUb, TE€HEpPalbll0 3aMsilldyalbHara @parMeHTta, crara”arpagiyHae
VkapaneHHe OiTaBail macisioyHacIll ¥ MajatOHaK, BBIMAHHE YTOCHBIX AQA3€HBIX 1
PAKAHCTPYKIIBIIO 3bIXOHATA MAJTFOHKA. .

BbiHIKaM JpIMIIOMHAM Mpansl 3'sysenia: CipaeKTaBaHbl aJIrapbIT™M, 30JbHBI
reHepaBallb 5Kl 3aMsinyae pparMeHT MaltOHKa, Y>KbIBallb CTAraHarpadiuHbl MeTa
yTOWBaHHS 1H(papmallbli § MallOHKY, BHIKOHBAI[b BBIMAHHE YTOEHAH 1H(papmarlibli 3
MAaJIIOHKa 1 aIHAYJISIb apbITIHATBHYIO BBISIBY.

BbIHIKI Jaa3eHail mpaibl amyOiiKaBaHblsd ¥ 300pHIKY HaBYKOBBIX Mpall (ma
MaTIPbIAIaX CTYIPHUKIX HABYKOBA-TIXHIYHBIX KaH(EPIHIIBIN) «IHTANEKTYaJIbHBbIA,
COHCApHBIS 1 MEXaTPOHHBIX c1cTAMBI-2025. Minck, BHTY, 2025».

PaGora BhlkaHana Yy pamMkax 3agaHHa "MeTagel 1 anrapbITMbI
cTaraHarpadiyHara yToWBaHHs 1H(papMmanbll a0 ab'ekrax 1 KaMyHIKalbIAX Yy
m40aBeIXx KaprarpadiuHbix BbIsiBax" JI3dpxkayHail mOparpambl  HaBYKOBBIX
nacnenaBanHsy "JI14OaBwIs 1 KACMIYHBISI TOXHAJIOT11, OsICTIeKa YajiaBeka, rpamMajicTBa
1 n3aprkaBbl’ HA 2021-2025 raab.



ABSTRACT
The diploma consists of 51 pages, 19 figures, 1 table, 12 sources.

BLURRING, FACE DETECTION, HIDING FACES IN A VIDEO
STREAM, NEURAL NETWORK TRAINING, CONVOLUTIONAL NEURAL
NETWORKS, GENERATIVE MODELS

The object of research — algorithm for replacing a fragment of an image and
steganographic concealment of information in images.

Obijectives — implementation and research of the method of hiding objects on
satellite images.

Methods — comparative and visual analysis.

The paper examines neural network models for solving the problem of hiding
fragments of images of objects on satellite images. Steganographic methods are
considered and analyzed. A steganographic algorithm for hiding objects in satellite
images has been developed, including the transformation of a selected fragment of
an object's image into a bit sequence, generation of a replacement fragment,
steganographic embedding of the bit sequence into the image, extraction of hidden
data, and reconstruction of the original image.

The result of the thesis is: a designed algorithm capable of generating a
replacement fragment of an image, applying a steganographic method of hiding
information in an image, extracting hidden information from an image and restoring
the original image.

The results of this work are published in the collection of scientific papers
(based on the materials of student scientific and technical conferences) "Intelligent,
sensory and mechatronic systems-2025. Minsk, BNTU, 2025".

The work was carried out within the framework of the task "Methods and
algorithms for steganographic concealment of information about objects and
communications in digital cartographic images" of the State Scientific Research
Program "Digital and Space Technologies, Security of Man, Society and the State"
for 2021-2025.



