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Creranorpagcka 3anura Ha JaHHHU B TpaUuHH U JTUHAMUYHU 3D
Cpely ¢ U3MO0N3BaHE HA U3KYCTBEH UHTENEKT U MapaJieIHU
M34NCIeHUs

Steganographic data protection in graphical and dynamic 3D
environments using artificial intelligence and parallel computing

II/IHd)opmaTHKa Y KOMIIIOTBPHU HayKH

OcHOBHaTa U3CJIEAOBATENCKA 1LIe Ha IIPOEKTa € pa3paboTBaHe U
EKCIIEPUMEHTAIHO M3CIIe/IBaHe Ha CTeraHorpa)CKu METOIH 32
3aimurta Ha JaHHY B rpaduyuny u nuHamuunu 3D cpeam upes
MapajielnHy U3UUCICHUS U TOAXOAU OT U3KYCTBEHHS HHTEIEKT, C
(hokyc BbpXY €(peKTUBHOCT, YCTOMYMBOCT U MPAKTHYECKA
MPHIOKHMOCT.

[1pOeKTHT MPEABIKAA aHAJIU3 Ha ChINECTBYBAIIU CTeraHorpadcku
anroputMu 3a 2D u 3D nannu u unentudurpane Ha
OrpaHMYeHHATa UM B quHaMu4aHK 3D cuenapuu. Ha ta3u ocHoBa 1mie
ObraT pa3paboTeHH M eKCIICPUMEHTAIHO BaUIUPAHU MOJCTH U
QJITOPUTMH, KOMOWHHUpAIIY Hapajenu3anis 1 MalliHHO 00Oy4YeHHe 3a
aIalTHBHO BrpakaaHe M HOBHIIEHA YCTOMYUBOCT CPELLy
aBTOMaTH3UpaH aHaIK3. [lomydeHuTe pe3ynrtati me ObIaT OLeHEHH
Upe3 TECTOBE B PEATMCTHYHH YCIIOBHS U CUCTEMATH3UPAHU B
NyOJIMKALMK ¥ MaTepHaId 32 HAYIHO U y4eOHO NMPUIIOKEHHUE.

The project’s main research objective is to develop and
experimentally investigate steganographic methods for data
protection in graphical and dynamic 3D environments by leveraging
parallel computing and artificial intelligence approaches, with a
focus on efficiency, robustness, and practical applicability.

The project includes an analysis of existing steganographic
algorithms for 2D and 3D data and the identification of their
Jlimitations in dynamic 3D scenarios. On this basis, models and
algorithms will be developed and experimentally validated,
combining parallelization and machine learning for adaptive
embedding and increased resistance to automated analysis. The
results will be evaluated through tests under realistic conditions and
systematized in publications and materials for scientific and
educational use.

cTeraHorpadus, THPOpMauoOHHa cUTYpHOCT, 3D Moxenupane Ha
TepeHHU, N3KYCTBEH HHTEIICKT

steganography, information security, 3D terrain modeling, artificial
intelligence

OuakBaHHUTE PEIYITATU BKIIOUBAT HAYYHO-TIPUITIOKHA pa3pa60TK1/1 3a
CTCI‘aHOI‘pa(i)CKa 3alllMTa Ha JaHHU, aJalITUPpAHA KbM Fpaq)I/I‘{HI/I n
JITHHAMHWYHN 3D cpeau, € pasmiMpCHa MPUIIIOKHUMOCT B CbBPCMCHHU




[MynTave nuitn i Busyannu cucremu. Ipeasmia ce paspaboTBane
1 eKCIIEPUMEHTAJIHA OLIEHKA Ha aJITOPUTMH 3a BrpakJaHe U
n3BIMYaHe Ha nHpopmanus B 2D uzodpakenns u 3D obekTH, KaTo
ce aHAM3UpaT e(heKTUBHOCTTA, YCTOWYMBOCTTA M CIIOKHOCTTA UM
[IPY U3MOI3BAHE HA MApaJIeIHU U3UUCIIEHNS U METOIU Ha U3KYCTBEH
MHTEJEKT.

The expected outcomes include applied research developments in
steganographic data protection tailored to graphical and dynamic 3D
environments, with broader applicability in modern multimedia and
visual systems. The project envisages the development and
experimental evaluation of algorithms for embedding and extracting
information in 2D images and 3D objects, analyzing their efficiency,
robustness, and computational complexity when using parallel
computing and artificial intelligence methods.

Nudopmanust 3a yaacTHHIHTE

PbKoBOIHTEN HA MPOEKTA nou. 1-p Xpucro UBanos IlapackeBon
YyactHunu (ot cberaBa Ha LIY) . [Ipo¢. ntH umx. Atanac MianoB Haues

. [Ipo¢. n-p Cranmmup Kynuer XKeneson

. Hou. n-p Anekcanasp [letpoB Musies

. T'n. ac. n-p Hemstm XpuctoB CrpMoB

. I'n. ac. n-p bopsina Xpucrosa ¥Y3yHosa-/lumurpoBa
. I'n. ac. n-p Teomopa Tuxomupona CtosiHOBa

. 1-p boxunap AnrenoB CranueB

. mpen. Pagoctin Esrenuee Padarnios

. ac. Crosin BacuneB CtosiHOB

O 001N N DA~ WK —

YuyactHunu (mpuBjiedeHu ot Apyru BY) 1. Ipod. a-p Knmmros Iunnnopckn — Bapimascku
TEXHOJIOTHUEH yHUBepcuTeT, [lomma
2. lou. a-p un:k. Mas BoxkuioBa - VHCTUTYT 3a epPCIIEKTUBHU
u3clnenBanus 3a oropanara npu BA - Codus
3. ou. a-p un:k. UBan Credanos Xpucro3oB - MHCTUTYT 3a
MEePCIIEKTUBHYU M3CieABanus 3a oropanaTa npu BA - Codus
4. lIpo¢. a-p un:xk. Hukonaii Togopos CtosinoB — 11O- MO —
Codus
5. Jou. a-p Janunena I'eopruesa IlaBnosa — YuubUT
6. 1-p Mupocaas BeckoB Mapkos — TV Bapna

YyacTHHIM (CTYAEHTH U TOKTOPAHTH) 1. 'eopru BanenTunos BrirueB — nokropant ®MMH, JlokTopcka
nporpama MHdopmatrka ot npodecnoHaiHO HanpaBieHue 4.6.
HudopmaTrka 1 KOMIIOTHPHU HAYKH, 00JIACT Ha BUCIIE 00pa30BaHUE
4. IlpuponHy HAyKH, MaTeMaTUKa U HHPOpMATHKA
2. bopucaas ToxopoB Bopucos — nokropant ®MU, Jlokropcka
nporpama MudopmaTrka ot npodecroHanHo HarpasieHue 4.6.
WudpopmaTrka 1 KOMITIOTBPHH HAYKH, 0OJIACT Ha BHUCIIE 00pa30BaHUE
4. IlpuponHy HAyKH, MaTeMaTUKa U HHPOpMATHKA
3. Crosin Kpacumupo KoncrantunoB — nokropantr ®MU,
JoxkTopcka nporpama MupopMaTrka OT mpodecrHoHaIHO
HanpaBnenne 4.6. TapopMaTika 1 KOMITIOTHPHHU HAyKH, 00JIAaCT Ha
Bucire oopazoBanue 4. [IpupoxHN HayKH, MaTeMaTHKa U
nHpOpMAaTHKa
4. Mapus UBanoBa Anekcanaposa — [ CU, ¢.u. 2532550013, OKC
MarucTbp, penoBHO oOydeHne
5. Pymen KpacumupoB Henenues — I CU, ¢.1. 2532550011, OKC
MarucTbp, penoBHO oOydeHne
6. Ceuwiien Banepues Keukos — I CU, ¢.1. 2532550030, OKC
Maructbp, peoBHO 00ydeHHe
7. Cranumupa PocenoBa Muanenosa — IV CU, ¢.1. 2230150002,
OKC bakanasbp, petoBHO 00ydeHHE
8. Masex Emunos Mopaanos— IV CU, ¢.1. 2230150004, OKC
BbakanaBbp, peoBHO 00y4yeHue
9. Atnna BbaxtueB Axkudos — IV CH, ¢.1. 2230150003, OKC
BbakanaBbp, penoBHO 00y4yeHue
10. Banentnn KuskoB Kpscres — I1I CH, ¢.1. 2330150002, OKC
BakanaBbp, penoBHO 0OydeHue



11. Besim MexmenoB Beaues — 111 CU, ¢.1. 2330150003, OKC
BakanaBbp, penoBHO 0Oy4yeHue

12. Hukona Bopucos Jumutpos — III KM, ¢.1. 2330160001, OKC
BakanaBbp, penoBHO 00y4deHue

13. Enn¢ EnxanoBa Mexmenosa — 11 KJIM, ¢.1. 2330160012,
OKC bakanaBbp, peoBHO 00ydeHHE

14. Ecpa MyctadoBa Xacanosa — [1I KIIM, ¢.u. 2330160013, OKC
BakanaBbp, penoBHO 0Oy4deHue

15. Ecpa Epmxan Mexwmen — 111 K/IM, ¢.1. 2330160014, OKC
BakanaBbp, peoBHO 00y4deHue

16. Uckpen I[MnamenoB Bacunes - 11 KJIM, ¢.1. 2430160005, OKC
BakanaBbp, peoBHO 00y4yeHue

17. Papocaasa IloneBa PaneBa- [1 UTHUM, ¢.1. 2430120002, OKC
Bbakanasbp, penoBHO 0OyueHHe

HNndpopmanus 3a NpoAbIKUATETHOCTTA
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: : Enna ronuna
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