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This paper focuses on the development of a method for detecting digital
watermarks in multimedia content using modern machine learning techniques.
With the rapid growth of digital media and the increasing risk of unauthorized
distribution and manipulation, reliable watermark detection has become essential
for copyright protection and content authentication. The proposed approach is
based on the analysis of visual and statistical features of multimedia data, enabling
the identification of embedded watermarks even without access to the original
content. Particular attention is given to the use of deep learning models, such as
convolutional neural networks, which provide high accuracy and robustness
against various types of distortions and attacks. The advantages of the method,
including adaptability and effectiveness in real-world conditions, are discussed
along with challenges related to computational complexity and data requirements.
The results demonstrate that deep learning-based approaches significantly
improve the performance of digital watermark detection systems.

CyuacHuil po3BUTOK HU(POBUX TEXHOJIOTIH CYHPOBOMIKYETHCS CTPIMKUM
3pOCTaHHSAM OOCST1B MyJIbTUMEAINHOTO KOHTEHTY Ta MiABUIIEHHIM PU3UKIB OTO
HECaHKI[IOHOBAHOT'O BUKOPUCTAHHS, MOAU(IKAILi Ta PO3MOBCIOHKEHHS. Y TaKuX
yMOBaxX BaKJIMBUM IHCTPYMEHTOM 3aXHCTy aBTOPCHKHMX IpaB 1 3a0e3nmedyeHHs
aBTEHTUYHOCTI JaHUX € IudpoB1 BOJsHI 3HaKU. BogHodac 3pocrae morpeda y
e(EeKTUBHUX METOAaxX iX BHSBJIEHHS, OCOOJMBO B YMOBaX 3aCTOCYBaHHS
PI3HOMaHITHHUX aTaK, CTUCHEHHsI Ta 0OpOoOKM KOHTeHTYy. CydacHi JOCHIIKEHHS
JEMOHCTPYIOTh, 110 TPAJHUIIINHI METOJIM MOCTYIOBO MOCTYIMAKTLCI MICIEM
M1IX0/]JaM Ha OCHOBI TNIMOMHHOTO HAaBYaHHS, SIK1 3a0€3Me4YyI0Th BUIILY TOYHICTb 1
CTIHKICTB IO CHOTBOPEHS [1].

MeTtor pobOTH € TOCHIKEHHS METOAY BUSBICHHS LU(POBUX BOISHUX
3HAKIB Y MYJIbTUMEIITHOMY KOHTEHTI 3 BUKOPHUCTAHHSAM CYYaCHUX aJITOPUTMIB
MAaIllMHHOTO HAaBYaHHs. 3amnpoIllOHOBaHMM MiaxXig ©0a3yeThbCs Ha aHami3i
BI3yaJIbHUX Ta CTATUCTUYHUX XapaAKTEPUCTUK 300pakeHb a00 BiJI€0, 1110 JO3BOJISIE
BU3HAYMTH HASIBHICTh MIPUXOBAHO1 1HPOpMaLlli HABITh 32 BIJICYTHOCTI 3HaHb PO
anropuT™ ii BOyJOBYBaHHs. Y Cy4aCHUX poOOTax pO3MISAAlOThCS TaK 3BaHI
«cmin» (blind) MmeTonu BUSIBIIEHHS, K1 HE MOTPEOYIOTh OPUTIHAIBHOTO CUTHATY
Ta JEMOHCTPYIOTh BUCOKY €(DEKTUBHICTh Y MPAKTUYHHUX 3aCTOCYBaHHSAX [2].

OCHOBY CydYacHMX METO/IB BHUSBJICHHS BOJSHUX 3HaKIB CKJIAJal0Th
HEWpOHHI Mepexi, 30kpema 3ropTkoBi (CNN), aBTOeHKOIEpU Ta TIMOOKI
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reHepatuBHi Moemi. Taki miaXxoau J03BOISIOTH aBTOMATHYHO BUIUTSTH CKJIaIHI
O3HAaKH, WI0 XapaKTepu3yIOTh HAsBHICTh BOASHOIO 3HAaKa, Ta €(QEKTUBHO
IpalioBaTH 3 PI3HUMH TUMAMH MYJIbTUMEAIMHOTO KOHTEHTY. JlocCimimKeHHS
MOKa3yI0Th, 110 BUKOPUCTAHHA INIMOMHHOTO HABYAHHS 3HAYHO MOKPAILYE MTPOLIEC
sk BOyIOBYBaHHS, TaK 1 BHUSIBICHHSA BOJSHUX 3HAKIB, 3a0€3MEUyIOYH BHUCOKY
CTIHKICTB JIO aTak 1 30epeKeHHS IKOCTI KOHTEHTY [3].

BaxxnuBuM HampsiMOM € TakOX BUSIBJICHHS BOJISHUX 3HAKIB Y KOHTEHTI,
CTBOPEHOMY 3a JIOIOMOIOI0 IITYYHOTO IHTEJIEKTy. Y CY4YaCHHUX YyMOBax
reHEepaTUBHI MOJIEN 37aTHI CTBOPIOBATH PEaJiCTUYHI 300pa’KeHHS, BiJIEO Ta
ayqio, 10 YCKJIAQJHIOE BHU3HAYEHHS iX MOXOJKEHHA. [l BUpIIICHHS i€l
npo0JeMu aKTUBHO pPO3pPOOJISIOTHCS METOAM IUGPOBOrO MapKyBaHHS Ta
MOJIJBIIOTO BHSBJICHHA TaKWX MITOK 3 METOIO0 3a0e3Me4eHHs JOCTOBIPHOCTI
KOHTEHTY Ta MPOTUIil Ae3iHpopmartii [4].

Oxkpemy yBary OpujauIeHO 3ajadl JIOKami3alii 3MiH Y MYJbTUMEIIHHOMY
KoHTeHTI. Cy4yacHi MiAX01 TO3BOJIIOTh HE JIUIIIE BUSABUTH HASIBHICTH BOJSHOTO
3HaKa, ajie ¥ BU3BHAUYUTH 00JIacTi HOro mopyuieHHs abo BuaaneHHns. Hanpuxnazn,
HOBITHI MOJIeJII TTIMOMHHOTO HaBYaHHS 3/1aTHI BUKOHYBATH OJTHOYACHO JETEKIIIIO
Ta JIOKAJI3alll0 BTPYyYaHb y 300paKEHHSAX 1 B1I€O, U0 € BAXJIUBUM IS 3a/1a4
U (POBOT KPUMIHATICTUKY Ta 3aXUCTY 1H(popMaii [S].

[Tonpu 3Ha4HI JOCSATHEHHS, ICHYIOTh MI€BHI OOMEXEHHS Takux cuctem. /o
HUX HaJeXaTh BUCOKA OOUMCIIOBAJIbHA CKIIAIHICTh, IOTpe0a y BEIUKUX 00csrax
HaBYAJIbHUX JAHUX, @ TaKOX MpoliieMa y3araJbHEHHS MOJIEJICi Ha HOBI THIH
atak. KpiM TOro, ckiagHICTh Cyd4aCHHX MOJENEH YCKJIAaIHIOE 1HTEPIIPETALIO
OTPUMAaHUX pEe3YyJIbTaTiB, IO € BAXKJIMBUM AaclEKTOM JJisi MPAKTUYHOTO
BUKOPHCTAHHS.

OTxe, METOIM BUSBIICHHS ITU(PPOBUX BOASHUX 3HAKIB Y MYJIbTUMEIIHHOMY
KOHTEHTI Ha OCHOBI TJMOWHHOTO HABUaHHS € TIEPCIIEKTUBHUM HaIMPSIMOM
po3BUTKY 1H(poOpMaliiitHoi Oe3neku. BoHu 3a0e3neuyioTh BHCOKY TOYHICT,
aJanTUBHICTh 1 CTIMKICTh 0 PI3HHUX THUIIIB aTak, WO POOUTH iX €()EKTUBHUM
ITHCTPYMEHTOM 3aXHMCTy UU(PpoBOro KoHTeHTy. I[lomanbil goCHiIKEHHS
COpsIMOBaHI Ha MIJABUINEHHS €(QEKTUBHOCTI aJrOpUTMIB, 3MEHILEHHA iX
PECYPCOMICTKOCTI Ta PO3IIMPEHHS MOKJIMBOCTEH 3aCTOCYBaHHS B peaJbHUX
CUCTEMAX.
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