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CEKLIA 24.
KIBEPBE3INEKA OCOLM, CYCHNIALCTBA TA AEP)KABU
SIK ®YHAAMEHTAALHUA EAEMEHT 3ABE3NEYEHHA
OLOPOHO3AATHOCTI YKPATHU

Kepisnux cexuii: 6.0. 3a6i0ysaua kagedpu xibepbesnexu, 00KMOpP MexHIMHUX HAYK,
npogecop Cokonos Apmem Bikmoposuu
Cexpemap cexuii: acucmenm xagedpu xibepbesnexu, dokmop dinocopii 3 2anysi
3Hanv 08 «IIpaso» Cnamseincvka Banepis MukonaisHa

Coxonoe Apmem Bikmoposuu
Hauyionanvnuii ynisepcumem «Odecoka 0puoutHa akademisi»,
8.0. 3asi0ysaua kagedpu Kibepbesneku, 0OKMOP MexXHIUHUX HAYK, npogecop
Esooxkumos [lenuc Bimaniiiosuu
Hauyionanvnuii yrisepcumem «Odecoka 0puoudHa akademisi,
acnipaum xageopu kibepbesnexu

BIUIMB PO3MIPY BJIOKY HA CTIMKICTD IO ATAK TA HATIMHICTD
CIPUMHAITTA Y CTETAHOTPA®IYHIIX METOIAX HA OCHOBI
CUHTIY/IAPHOTO PO3K/IATY

CrpimMKMit po3BUTOK L(POBMX KOMYHIKallill IPM3BIB IO CyTTEBOTO 3pPOCTAHHA
006cATiB MyNIbTUMEITHNX JaHNUX, IO MepelaloThca Yepes iHdopMalilHi Mepexi. ¥
LIVIX YMOBAaX 0COO/IMBOI aKTYa/IbHOCTI HAOYBAIOTD 3ajiadi 3abe3medeHHs KOHigeHIiii-
HOCTI, LiMCHOCTI Ta IPUXOBAHOCTI NepefaBaHHs iHpopmarii [1].

Krmacnuni xpunrorpagidni MeTonu 3a6e3nedyoTh 3aXICT 3MICTY ITOBiOM/IEHHS,
OfIHAaK He IIPMXOBYIOTh CaMOro (aKTy Jioro nepefadi. Y pAni MpaKTMYHMX CIieHapiiB Ife
Moxe OyTn KputnuHuMm. CreraHorpadis, Ha BinMiHy Bif kpunrorpadii, cripsmMoBaHa
Ha [PUXOBYBAaHHs CAMOT0 iCHYBaHHs OBIZOM/IEHH, 110 pOOUTS il BOXX/IMBIUM [JOIIOB-
HEHHsIM JI0 TPaAnLiliHuX 3acobiB 3axucTy indopmaril.

CyuacHi cTeraHorpadiyHi MeTOAY YacTO IPALIOTb B 00/IACTi IepeTBOPEHbD, Ha-
npuxiaag, DCT, DWT ta SVD. 3okpeMa, MeToay Ha OCHOBi CUHTY/IAPHOTO PO3K/IARy
IO3BOMAIOTH e(PeKTVBHO KepyBaTy CTPYKTYPHUMM Ta eHepreTUYHIMI BIaCTUBOCT-
M1 300pakeHH:. 30KpeMa, Y JAHOMY JOCTI/PKeHH] POSI/LIJaeThCs CTeraHorpadiaHmii
MeTofi, 110 6a3yeTbcs Ha MoAMGiKallil TOTOBHUX CHHTY/IAPHUX BeKTOpiB [2].

IMonpu 3HAYHY KiZIBKICTb HOCTI/KEHD Y 11ilt 06/1aCTi, MUTAaHHS BIUIUBY PO3MIipy
6710Ky Ha XapaKTepUCTHKY CTeraHOrpadiYHMX METOMIIB 3a/IMIITAE€ThCA HEeJOCTATHbO
BuB4YeHNM [3]. CaMme Iieil acIeKT BU3Ha4Yae GajaHC MK HAfIfHICTIO CIPUITHATT,
CTilIKiCTIO O aTak IpOTY BOYZOBAHOTO MOBiJOM/ICHHS Ta IPOIYCKHOIO CIIPOMOXK-
HiCTIO.
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Memot po6OTH € OCTIIKeHHA BIUIMBY PO3Mipy 610Ky Ha XapaKTepPUCTUKM CTe-
raHorpagivyHOro MeTopYy, 110 6asyeTbCsA Ha CUHIY/IAPHOMY PO3K/Iaji Ta BOY0BYBaHHI
indopmarii y CMHIY/IAPHI BEKTOPIL.

Hexait marpuus 610Ky 306paxenns 4 € R™" npepcrapnesa y BUMISIAL CUHTYILSIP-
HOTO PO3KJ/Iajy:

A=UzV", (1)

me Uta V - opToroHanbHi MaTpUIli CMHTYIAPHUX BEKTOPIB, a ¥ — [liaroHa/IbHa MaTpu-
11 CUHTY/IAPHUX 3Ha4YeHb.

B6y,HOBYBaHHH indopmauii 3aiiicHI0ETHCS NULIXOM MOAVpIKaIii TOTOBHUX CHH-
Ty/IAPHMUX BEKTOPIB i3 IpMBefeHHAM iX 0 3a/laHOTO OIOPHOro BeKTopa. I 1boro
BIKOPJMCTOBYETHCSA 11-ONTMMAa/IbHNI BEKTOP:

n, :%(l,l,...,l)T )
N

Bubip mixx Mopmdikaui€ero 1iBoro i paBoro CMHTYIAPHOTO BEKTOPA BI3HAYA€E 3Ha-
JeHHs BOyoBaHOro 6iTa.

ExcniepumeHnTanbHe AOCTi)KeHH CTiIKOCTi Ta HafiliHOCTI cOpUITHATTA. [Ina
OLIiHKM CTiJIKOCTi METOZly IIPOBENEHO CEPil0 eKCIIEPUMMEHTIB i3 BUKOPUCTAHHAM 30-
6pakenp pisHux popmaris (PNG Ta JPEG i3 pisuumu koedirjieHTamMmn sIKOCTi).

OCHOBHI eTany eKCIIepYMEHTY:

—  CcerMeHTallisA 306paXkeHHs Ha 6710Ku po3mipy N x N;

— TeHepalisd BUIIaJIKOBOTO 61HapHor0 TIOBiJJOM/IEHHS;

— BOyHOBYBaHH: iHpOpPMaIii 3 BUKOPUCTAHHAM CUHTY/LIPHOTO PO3KIA/Y;

— 3acrocysanHA JPEG-kommpecii;

—  BIiJIHOBJIEHHS IIOBIIOMJIEHHS;

— oIiHKa MOXMOKM 3a nmokasHukoM BER.

PesynbraTy mokasany, 10 3i 361/IbIIeHHAM po3Mipy 610Ky sHaueHH: BER cyTTeBO
3MEHIIYEThCA. 30KpeMa, i N = 16 JocATaeThcA 3HAYHO BUILA CTIiMKiCTh 10 CTUCKY
nopiBHAHO 3 N = 4.

Tako>X BCTaHOBJIEHO, 1110 301/IbIIIEHHS KIIBKOCTI iTepalliii BOYJOByBaHHS HOKpa-
1Iye€ CTIMKICTD JIMIIIe IO TIEBHOTO PiBHS, ITiC/IA YOTO CIIOCTepiraeThes eheKT HaCUYeHHH.
BisyanpHa sAKicTh CTero-300pakeHb OLHIOBAIACS 3a OIIOMOTrO0 TTokasHuKa PSNR:

2557
PSNR =10log, | =———
210 MSE (3)

PesynbraTti ekcriepuMeHTIB IIOKa3aju, 110:

— 3i36inblIeHHAM KibKOCT] iTepariiit BOynoByBaHHsa PSNR smeHInyeTbes;

—  MeHII 610K 3a6€3eYyI0Th BUILY AKICTb 300pakKeHHs;

—  BeJuKi O/I0KM IPU3BOJSATD [0 MOMITHILINX CIIOTBOPEHb.

Taxum 4uHOM, HapaMeTpyu BOYHOBYBAHHA CYTTEBO BIIBAIOTh HA Bi3ya/lbHY
AKicTh cTeraHonoBigomaeHHA. OTpuMaHi pe3ynbTaTu HiATBEPXYHTb HasAB-
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HICTb KOMIIPOMiCy MK CTIMKiCTIO ZO aTaK IpOTH BOYOBAHOTO HOBiJOM/IEHH:
Ta HafliffHICTIO CHPUITHATTA. 3 OZHOTO OOKY, 306iMblIeHHA po3Mipy OJIOKY mif-
BUINYE CTilIKiCTh ;O aTaK 3 iHIIOro — NMPU3BOAUTH NO 3POCTAHHA CIOTBOPEHD
3o0pakeHHA. Lleit edeKT MOXHA MOACHUTU 3 TEOMETPUYHOI TOYKM 30py. 3i
30iNblIEHHAM PO3MIPHOCTI IIPOCTOPY YCKIAJHIOETHCS Y3TOMKEHHS CHHTYIAP-
HUX BEKTODIB i3 OIIOPHUM HAIPAMKOM, 1[0 BUMAara€ CUMIbHININX 3MiH, a OTXe —
Oi/IbIINX CIOTBOPEHbD.

Haii6inpI JOLiTbHIM € BUKOPUCTAHHS CepefHiX 3HaueHb ITapaMeTpiB, 30KpeMa:

N=8,j=3-5.

BaxaMBO BiI3HAYMTH, [0 OTPMMAHI PE3yIbTaTU [O3BOJLIOTH CHOPMYITIOBATH
y3araJabHeHWIT IPYHINI BUOOPY IapaMeTpiB y 6/I0KOBYX CTeraHOrpadiyHIX METOfaX.
3okpema, po3mip 610Ky MO>KHA IHTEPIIPETYBATH 5K ITapaMeTp, [0 BU3HAYAE MACIITA0
nokanisanii BOygosaHol iHpopmawii B mpoctopi 306paskeHHs. Menuri 610ku 3a6es-
He4yIoTh Oi/IbII JIOKali30BaHe BHECEHHs 3MiH, L0 CIIPUAE MiABUIIEHHIO HAfiHOCTI
CIIPUITHATTSA, TOAL AK 611b1i 6710k1 GOPMYIOTH Gi/BII Y3TOAKEHY CTPYKTYPY 3MiH Yy
NIPOCTOPi 0O3HAK, 110 MiIBUIYE CTIMIKICTh /IO aTakK.

3 uiel Touku 30py, po3mip 6/10Ka BUCTYIIa€ aHA/JIOTOM IapaMeTpa peryssi-
pusanii, AKN Kepye KOMIIPOMICOM MiX CTilIKiCTIO Ta HafliHiCTIO CIIPUMHATTA.
Taka iHTepmperalis BiZKpMBae MOXIUBICTb OOYLOBM afallTUBHUX CTEraHO-
rpaivHNX METOAIB, B AKUX PO3Mip 610Ky MOXKe 3MIHIOBATICs 3a/Ie>XKHO Bif JI0-
Ka/IbHMX XapaKTePUCTUK 300pakeHHs, HAIPUKIIAJ, TeKCTYPHOI CKIafHOCTI a60
piBHA WIyMYy.

OTxe, mofanblIMii PO3SBUTOK MiXOLy MOXKe 6yTM [IOB’sI3aHNUII i3 PO3POOKOI0
a[IANTMBHUX CXeM, Y AKUX [TapaMeTpy BOYJOBYBaHHA BU3HAYAIOTLCS He ITI00A/IbHO, a
Ha OCHOBI aHa/Ii3y TOKaIbHMX BIaCTUMBOCTEN KOHTEJHEpPa, 110 IOTEHLi/IHO JO3BOIUTD
OJJHOYACHO IiABUIINTH i CTIMIKiCTDh, i HAJINHICTD CIIPUITHATTA.

Y poboTi npoBeneHo cucTeMaTUdHe [OCTIKeHHs BIUIMBY PO3Mipy 610Ky Ha Xa-
PaKTepUCTUKM CTeraHOTrpadiYHOro METOZy Ha OCHOBI CMHIY/IsApHOro poskaany. Oc-
HOBHI pe3y/nbTaTu:

— BCTAQHOBJICHO, 1II0 PO3Mip OJIOKY € KII0UOBUM IAapaMeTPOM, KUl BU3HAYa€E

CTIJIKiCTh METOTY;
— II0Ka3aHo, 1110 301IbIIeHHs PO3Mipy 6/I0KY IMifiBUIIY€E CTiMIKICTDb JO aTaK CTUC-
HEHHAM;

— BUABJIEHO 3HVDKEHHA HAZIHOCTI COPUIHATTA NPU BUKOPUCTAHHI BENMKUX

6710KiB;

— BCTAQHOBJICHO HAsIBHICTb epeKTy HaCHUEeHH: NPy 301/IbIIeHH] KiIIbKOCTI iTepa-

.

OtpuMaHi pesynbTaTy MOXYTb OyTH BUKOPMCTaHi [l ONTMMIisalil ImapaMeTpiB
creraHorpadiyHux cucreM. IlepCreKTHBHMM HANpsMOM IOfAJIbIINX TOCII/KEHb €
BUKOPUCTAHHS afallTHBHUX O/IOKOBUX CTPYKTYpP Ta HOEFHAHH: 3aIIPOIOHOBAHOTO
IiZIX0/ly 3 METOJAMM MAlIMHHOIO HaBYaHHS.
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MOPIBHA/IBHUIM AHAJII3 METOOIB CTETAHOAHATI3Y
HA OCHOBI HEVIPOHHUX MEPEX TA CITEIIVI®TYHOTO
TOCHIIXEHHSA BTACTUBOCTEN [IVI®POBUX 305PAJKEHD

OcraHHi poki Bce 6ibLIOTO IMOMMpPEHHA HabyBalOTh CTeraHOAHATITHYHI Me-
TOAM i LUQPOBMUX 300parkeHb, MOOYAOBaHI Ha KOMIIIEKCHOMY aHali3l pisHMX
BIacTUBOCTel 1udpoBux 306pakenp (I13) 3a JOIOMOrow HEMPOHHMX Mepex.
I1i XxapaKTepUCTUKM OXOIUTIITH K MPOCTOPOBI 0COOMMBOCTI KOMBOPIB, sSCKpa-
BOCTeI1, 6710KiB, Tak i aHasi3 KoedillieHTiB YaCTOTHMX IePEeTBOPEHD (AUCKPETHOTO
KocuHycHoro nepersopeHHs (JIKII), BeiiBner-nepeTBopenHs Ta inmi). B xoxi fo-
CIIif)KeHHs, IpoBefeHoro B [1], 6y/0 Bu3HaueHO edeKTUBHICTb BUSBIIEHHS CTe-
raHOHOBifOM/IeHb, cPOPMOBAHNX BOYZOBYBAHHAM IIOBiJOM/IEHHSI B IIPOCTOPOBY
i gacToTHI 06/1aCTi KOHTelTHEepa pisHMMU CTeraHOrpadiyHNMM aropuT™Mamu. Me-
TOIO 11i€l pOOOTH € HOPIBHAHHS Pe3y/IbTATIB CTErAHOAHA/II3y Ha OCHOBI HEMPOHHMX
MepexX 3 pe3y/bTaTaM!, OTPUMAHUMY KIAaCUYHUMM METOIAMM, 110 aHaTi3YIOTb OK-
pemi osnakn 113.

[/ 3MeHIIIeHHs BIUIMBY BOYJOBAHOTO IIOBiJOM/ICHHS Ha CTAaTUCTUYHI XapakTe-
PUCTMKM KOHTeITHepa cTeraHorpadiyHe IepeTBOPEeHHA 3ilICHIOETbCA 3 MaJIOIO IIPO-
ITYCKHOIO CIIPOMO>KHICTIO IIPUXOBAHOTo KaHamy 3B 13Ky (0.01-0.5 bpp), 1m0 fo3Bossie
mpuxoBaTy (akT i1oro HaABHOCTI Y KOHTeIHepi Ta YCKIaJTHIOE MOXIIMBOCTI JJOKasy
TIPMXOBAHOI KOMYHiKallil.

PosrngHeMo pesynbraTy cTeraHoaHasi3y npocToposoi obmacti 113 aa crerano-
rpadiunnx meropis LSB, S-UNIWARD, WOW 3a yMOBM IIPOITyCKHOI CIIPOMOXHOCT]
0.05-0.2 bpp. PesynbraTn HalteeKTUBHIIMX Ha CbOTOJHI aITOPUTMIB aHaIi3y HaBe-
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