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PE®EPAT

Hunmomuas pabora: 79 crpanui, 32 pucyHka, 6 Tabnuil, 27 UCTOYHHUKOB, 1
MPUIOKEHUE.

CTE'AHOTI'AOMYECKOE BCTPAUMBAHUE, IIOJIMIPAOUYECKAA
[MPOAYKLMA, LIB3, 3SAIIUTA ABTOPCKUX IIPAB, AKII, AETEKTOPLI U
JECKPUIITOPBI OCOBbLIX TOYEK.

Obvexm uccrnedoganuss — anroput™ BctpauBanus 1{B3 B monmurpaduueckyro
NPOAYKIIHIO C TPUMEHEHHEM CTETaHOTPaQUICCKUX METOIOB.

Llenv pabomei: pa3paboTka, peanu3alus U TPAKTUYECKOE HCIBITAHUE
QIrOpUTMa BCTPaWBaHUS IUGPOBBIX BOASHBIX 3HAKOB B MOJUTPaPUUECKYIO

MPOIYKIIHIO.

Memoo uccnedoganus. KOMIBIOTEPHOE MOJICTUPOBAHUE U  HATYpPHBIN
DKCIIEPUMEHT.

B xome pabGoThl OBLIM TMpoaHAIM3UPOBAHBI CYIIECTBYIOIIME MOAXOMIBI K
MOBBIIICHUIO YCTOMYMBOCTH aJTOPUTMOB CTEraHOrpauyecKOro BCTPAaWBaHUS B
U300pKEHUST K MCKAXEHUSM, BO3HUKAIONIMM B XOJE€ Mpolecca IMedyaTu u
CKaHUPOBAHUSI.

Pazpabotan anroputm BcTpamBanus [[B3 B u300pa)keHusT yCTONYMBBIA K
WUCKOKECHUSIM, BHOCUMBIM B KOHTEHHEp B MpOIECCE IMEYaTh M CKAHWPOBAHUSI.
BcerpanBanue ocymiecTBIsIeTCs B CPEAHEUACTOTHYO 0051acTh Koaddunnentos JIKIT
JUIsL yueTa OCOOCHHOCTEW CHCTEMBbl UYEJOBEYECKOTo 3peHus. [ns ucnpaBieHus
r€OMETPUUYECKUX MCKAKEHUM HCIOJB3YETCs alTOPUTM Ha OCHOBE JETEKTOPOB H
JIECKPUTITOPOB  OCOOBIX TOYeK. J[71s TOBBINMICHUS YCTOMYMBOCTH K MIyMY,
HCKOKECHUIO IIBETOB M SIPKOCTEH MUKCENed M300paKEeHUS HCIOIB3YETCS MOAXO/,
OCHOBAHHBIN HA METO/IaX PACIIUPEHUS CIIEKTPA.

Ha npaktuke Obl1a MOATBEPXKJAEHA YCTOMYMBOCTH JAHHOTO ajlropuTMa K
MCKKEHUSIM, BO3HUKAIOIINM TIPU MeYaTH U CKAHUPOBAHUHU U300payKEHUS.

AJTOPUTM MOXKET OBITh HCTIONBE30BaH JyTsl BcTpanBanus 1[B3 ¢ 1ienbro 3anuTs
aBTOPCKUX IMPaB Ha N300paKeHUsI, KOTOPHIE MOTYT OBITh UCIIOIH30BAHbBI B KAUECTBE
U (POBBIX OPUTHHAJIOB JIJIS1 U3TOTOBJICHUS TTE€YATHOMN MPOIYKITUH.



PODEPAT

HeimiomHast mpama: 79 craponak, 32 MaitoHKi, 6 TaOmin, 27 kpbiHim, 1
najarax.

CTETAHATPA®IYHAE YBYJABAHHE, TTAJTITPAGIYHAS
TIPAIVKLIBIS, JIB3, ABAPOHA AVTAPCKIX ITIPABOY, JIKTI, IDTOKTBPLI
1 IDCKPBITITAPBI ACABJIIBBIX KPOITAK.

Ab'exkm oacneoasanus — anrapbitM yOynaBanHs JIB3 y mnamirpadiunyto
MPaTyKIBIIO 3 TPEIMSIHEHHEM cTeraHarpadiqHbIX MeTaaay.

Mb>ma pabomel. pacripanioyka, plaiizalblsi W IMpaKTbIYHAe BbIIpabaBaHHE
anrapbiTMa yOy1aBaHHs J1140aBbIX BaJI3sTHBIX 3HAKAY y mamirpadiyHyro npaayKIbIio.

Memao  OacnedaéanHsa.  KaMIl'IOTapHae  MaJPJsiBAHHE UM HATYPHBI
HKCIIEPHIMEHT.

[Taguac mpaiel OBLII MpaaHasizaBaHbl ICHYIOYBIS MAaXOJbl Ja MaBBIIIIHHS
YCTOWMJIIBACIIl airapeiTMay creraHarpadiuHara yOynaBaHHS ¥ BiJapbIChl Jia
CKaXKIHHSY, sIKisSl Y3HIKAIOIb MPHI IPYKY 1 CKAHABAHHI.

PacnpanaBansl anrapsitM yOyaaBanHs JIB3 y Bimapeichl YCTOMWMIIBBI Ja
CKaXKIHHSY, sIKisl YHOCSIIIA ¥ KaHTIHHEep Maadac ApyKy 1 CKaHaBaHHA. Y OyjaaBaHHE
QKBIIITYIISACIA ¥ CApdIHeYacTOTHYI0 BoOnacip kaddinpientay JKII mis ymiky
acabmiBacisly CICTOMBI 4YayiaBedara 3poky. [[isi BbIlpaylieHHS TeaMeTPhIYHBIX
CKa)KIHHSY BBIKAPBICTOYBACIIIa ajrapbITM Ha aCHOBE JDTIKTApAY 1 AICKPHINITApay
acaOiBbIX Kpomnak. [[is maBeIIIIHHAS YCTOWUIIBACII /1A MIYyMY, CKaXXOHHIO KoJiepay 1
SpKacCITy MiKcAJI1ay Bigapbica BRIKAPHICTOYBACIIIA IMAIBIX0/1, 3aCHABaHbI HA METa axX
MAIIBIPIHHS CIIEKTPY.

Ha mpakTeinel Oblia manBep/pkaHa YCTOWIIIBACIb Jlafi3¢Hara ajarapbITMy ja
CKaXKIHHSY, sIKisl Y3HIKAIOIb MPHI IPYKY 1 CKAaHABAaHHI BiJaphica.

AnTapbITM MO>Ka OBIlb BBIKAPBICTaHbI T YOynaBanus JIB3 3 MaTaii abapoHsI
ayTapcKiX MpaBOY Ha BIJIAPBICHI, KIS MOTYIb OBIIb BBIKAPBHICTAHBI ¥ SKACII
1140aBBIX apbITiHANAY 11 BRIpaOy ApyKaBaHAW TIPaTyKIIbIl.



ABSTRACT

Thesis: 79 pages, 32 figures, 6 tables, 27 sources, 1 application.

STEGANOGAPHIC EMBEDDING, POLYGRAPHIC PRODUCTS,
DIGITAL WATERMARKS, COPYRIGHT PROTECTION, DCT, DETECTORS
AND DESCRIPTORS OF FEATURE POINTS.

Research object - algorithm for embedding digital watermarks in printed
products using steganographic methods.

Objective: development, implementation and practical testing of the algorithm
for embedding digital watermarks in printed products.

Research methods: computer modeling and full-scale experiment.

In the course of the work, existing approaches were analyzed to improve the
stability of steganographic embedding algorithms in images to distortions that occur
during the printing and scanning process.

An algorithm for embedding digital watermarks into images has been
developed that is resistant to distortions introduced into the container during printing
and scanning. Embedding is carried out in the mid-frequency region of the DCT
coefficients to take into account the features of the human vision system. To correct
geometric distortions, an algorithm based on detectors and descriptors of feature
points is used. To increase the resistance to noise, distortion of colors and brightness
of the image pixels, an approach based on spectrum spreading methods is used.

In practice, the stability of this algorithm to distortions that occur when printing
and scanning an image has been confirmed.

The algorithm can be used to embed a digital watermark in order to protect the
copyright of images that can be used as digital originals for the production of printed
materials.



