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B po60oTi poBOANTHECS MOPIBHAIBHUKN aHami3 €()EeKTUBHOCTI aJTOPUTMIB JJIS BUSBICHHSI
BKJIaJieHh KOoH(imeHtiiHOI iHpopMarii y nudpoBux Bifeo, Mo peanizyloTh po3polieHi
paHime aBTOPOM CTeraHOAHANITHYHI METOIM, 3 CyJaCHHMH aHAJIOTaMH. 3alpOIIOHOBaHi
QNTOPUTMHU 3aCHOBAaHI Ha aHami3i MPOCTOPOBOi obOmacTi UGPOBUX KOHTECHTIB, IO
JIO3BOJIMJIO YHUKHYTH JIOJIATKOBOTO HAKONMYEHHS OOYMCIIOBAIBHOI MOXMOKH 1, SIK
HACJIJIOK, MiJBUIIUTH €(QEeKTUBHICTh CTEraHoaHadi3y HU(POBUX BiZ€O B YMOBaxX MallMX
3Ha4YeHb MPOIYCKHOI CIIPOMOXHOCTI IIPUXOBAHOTO KaHAJY 3B’S3KY.

KuouoBi ciioBa: creranoananis, nudposi Bieo, aHaii3 e eKTUBHOCTI

Beryn

[IIupoke po3moBCIOKEHHS 1H()OPMAIIHHUX TEXHOJIOTIH B ycix cdepax CyCHiIbCTBa
CIpUsie HAKONMUYEHHIO Ta 30epiraHHio BEJIMKHUX OOCSTIB eJIeKTpoHHOI iH(opmarii B
PI3HOMAHITHUX OpTaHi3aIlisfax, MiANPUEMCTBAX, JAEP’KaBHUX YCTaHOBAaX, SKa MOXKE MICTUTH
KOH(QIAEHIIIIHI BIIOMOCTI SK OKpPEMHX OCOOHMCTOCTEH, Tak 1 Jep)kKaBHY Ta KOMEpLIHHY
TaEMHHIII, SIKI TOTPEOYIOTh 3aXUCTY Bl PO3TOJIOMICHHS Ta KPaAKKH, III0 MOYKE TTPU3BECTH 10
BUKOPUCTaHHS OCOOMCTHX JaHUX MIaXpasMH, 3HAYHUX 30UTKIB U1 KOMIIaHil TOIIO. 30Kpema,
KpaJikKka KOH(DIICHIIIMHUX JaHUX MOJXKE 3I1MCHIOBATHCS 3a JOIMOMOTOI cTeraHorpadii, ska
3abe3neuye mnepefady Ta 30epiraHHs ceKpeTHoi iH(opmarii y HEeNOMITHOMY Ha MEpILIHA
TIOTJISAT KOHTEHHEP1, B SIKOCTI SKOTO MOXYTh BUCTYINAaTH U(PPOBI 300pakeHHs, ayio, BiJI€o.
BukopucraHHs MeBHOrO0 BHIY KOHTEHHEpY 3aJeKUTh BiJ 00’€My KOH(IICHIIHHHUX MaHUX:
TIWCHO, IS Tepeaadi BiIHOCHO HEBEJIWKOrO TOBIAOMIICHHS JOCTAaTHBRO IU(PpOBOTO
300pakeHHs, y BUMAJIKYy 3HAYHOTO 00CATY CEKpETHHX JaHMX IepeBara HalaeTbes MUPPOBUM
Bimeo (LIB), amke cTeraHomoBiIOMJIEHHS, SKE€ € PE3yJbTaToM BOYIOBU JOJATKOBOI
iHpopmanii (/II) y koHTeiHep, HE TOBUHHO IPUBEPTATH yBary Hi 3 TOUYKH 30py HEMOMITHOCTI
JUIS JIFOJICBKOTO OKa, Hl 3 TOYKHU 30py MOPYIICHHS CTATUCTUYHHUX XapaKTEPUCTHK CaMOTo
KOHTEWHepa, 10 YacTo 3a0e3MeuyeThCsl MAIMMHU 3HAUEHHSIMH MPOITYCKHOI CIPOMOXKHOCTI
npuxoBaHoro kaHnany 3B’ 53Ky (I1T1C).

Buxopuctanas I[B B sKocTi KoHTeiiHepa B creraHorpadii mae psg mepeBar y
MOPIBHSAHHI 3 MU(PPOBUMHU 300paKEHHSMH, 30KpeMa 3a PaXxyHOK BEJIMKOI KUIBKOCTI KajpiB
MOJKHA TIepelaTH 3HaUHUI 00cAT 1aHuX HaBiTh 32 yMoBH Majoi [1I1C, 1m0 3Ha4HO yCKITagHIOE
MpoIleC CTeraHOaHa3y, OCHOBHOIO 3aJladyei0 SKOTO € BHUSABJICHHS (akTy HasBHOCTI abo
KOHCTaTallisl BiJICYTHOCTI MPHUXOBAHUX JaHUX Yy KOHTeWHepi. OJHaK, HE3BaXKarouuW Ha
3a3HauyeHl MepeBary, creraHoaHam3 MUGPOBUX Bi€O MEHI PO3BUHEHWH, HIXK CTeraHOaHAII3
1 poBUX 300pakeHb, M0 MOSICHIOETHCS CKIAJHICTIO 3a/1adl i HECIIPOMOXKHICTIO 1CHYFOUHX
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niaXo/iB A0 11 piteHHs. ToMy po3BUTOK 1 MiABUIIEHHS €(EKTUBHOCTI CTEraHOAHAII3Y BiI€O €
BKJIMBOIO 1 aKTYaJbHOIO 32/1a4€H0.

Jns cydacHMX po3poOOK B o0nacTi crTeraHoaHanmizy BifgeomnociigoBHocTeil [1-3]
BJIACTUB1 HACTYITHI HEJIOJIKHU:

— CIIOCTEepIracTbcsi HEBUCOKA €(EKTUBHICTh BUSBJICHHS  CTEraHOIOBIJIOMIICHbD,
chopmoBanux npu Manux 3HaueHHIX [1I1C, mo oOymoBiIeHO aHaAMI30M 00IacTi IEPETBOPEHD
U(POBUX KOHTEHTIB, MEpeXili J0 SIKOI CYNPOBOKYETHCS TONATKOBUM HAKOMHYECHHSIM
00YMCITIOBAILHOI TOXHOKH;

— aBTOpaMM Cy4YacHHX pPO3pOOOK B OO0JIACTI BiJ€OCTEraHOAHAJI3y E€KCIIEPHUMEHTH, SIK
NPaBUJIO, MPOBOJATHCS HA OCHOBI Majioi KiNBKOCTI TecToBUX Bimeo (mo 26 I1IB), mio
YCKJIAHIOE 00’ €KTHBHY OIIIHKY PEaTbHOTO CTaHy CTeraHOAaHAIII3y BiJeO MOCTITOBHOCTEH;

— Cy4yacHi CTeraHOAQHAJTITHYHI pO3pOOKH Maibke He pO3IJILAaloTh MHTAaHHS
nokajapoBoro ananizy LIB y Bumanky, xomu BOymosa JII 3mificHIO€TbCs NUIIEe Yy 4YacTUHY
KaJIpiB BiI€OIOCITIIOBHOCTI.

B poGorax [4-7] Oynmu 3ampomoHOBaHI €(EKTUBHI CTETaHOAHATITHUYHI METOIU
BUSIBJIICHHST (DaKTy HAsIBHOCTI/BIICYTHOCTI JOJATKOBOiI iH(opMallii y 1muppoBUX KOHTEHTAaX:
LB [4-6] Ta mudpoBux 300paxeHHsx [7], SKi aHaNI3yIOTh MPOCTOPOBY 00JacTh HU(PPOBUX
KOHTEHTIB, IO JJO3BOJHJIO YHUKHYTH JOAaTKOBOTO HAKOMWYCHHS OOYUCITIOBAIBHOT MOXUOKH,
3aBISKHA YOMY OYIIM OTpHMaH1 BUCOKI Pe3y/IbTaTH BUSBIICHHS CTEIaHOMOBIOMIICHb.

Memorw  poboTH €  TPOBEACHHS  MOPIBHSJIBHOTO  aHami3y  edeKTHBHOCTI
CTETaHOAHAJITUYHUX AJITOPUTMIB JUI HU(POBUX BiJl€O, IO peali3yloTh PO3po0IieH] paHile
[4-7] cTeranoaHamiTUYHI METOJIU, 3 CYYaCHUMH aHAJIOTaMHU.

OCHOBHA YaCTHHA

B oOCHOBiI cTeraHoaHaTITHYHUX METOMIB [4-6] JIEKUTh aHali3 KUIBKOCTI OJIOKIB 3
OJTHAKOBMMM 3HAUYEHHSMH SCKPAaBOCTI B MATPULAX KOJIPHUX CKJIAJOBUX LU(DPOBUX
KOHTEHTIB. Byio BcTaHOBIEHO, 1110 7 X 1 -OJIOKH BUTY

a a oo a
a a oo a
A= . , aeil23,..255}, (1)
a a a
MalOTh €MHE HEHYJIBOBE CHHIYISIpHE 4ucio o, >0,0,=...=0c, =0, npudyomy Take, 110

HAJICKUTh MHOKHHI HaTypalbHuX uncen (o, € N) i kpatHe posmipy Onoka n (o,:n). Taka
OCOOJIMBICTD € YYTIMBOIO 10 MaJIUX 30ypeHb, aJKe B 3araJIbHOMY BUITaJIKy CHHTYJISIPHI YnCiIa
JUISE TOBUTBHOI MATpUIll € HEeBiI €eMHUMMH IiCHUMH uuciamu [8]. 3MiHa IMIIE OMHOTO
enemeHTy Marpuili (1), sska MO)ke BHHUKHYTH B pe3yJIbTaTl CTETaHOIIEPETBOPEHHS, MPU3BEIE
1o Toro, mo o, € N. Ha ocHOB1 BcTaHOBJIEHOT 0COOIMBOCTI 30ypEeHHSI € JUHOIO HEHYJIbOBOTO
CUHTYJISIPHOTO 4Hcla o, nxn-0i0kiB Buay (1) BU3HA4YE€HO BIANOBITHICTH MK 00JacTIO
CHUHTYJISIPHOTO PO3KJaJaHHS BIAMOBIIHUX MaTPHUIlb Ta MPOCTOPOBOIO 00JacTIO HHU(PPOBHUX
KOHTEHTIB, 10 HE TiIJIbKU TO3BOJIMIIO YHUKHYTH JOJATKOBOTO HAKOMHYEHHS 00UYUCITIOBAIBHOI
NOXMOKH, a W JOAATKOBUX OOYHMCIIOBAIBHUX BHUTPAT, IOB’SI3aHUX 3 IEPEXOJ0M B 00JacTh
NEepeTBOPEHD 1 Ha3a/, IpU po3poOLli CTeraHOAHATITHYHUX AITOPUTMIB.

CreranoanadiTHYHUN MeTon [4] Ta HWOro yAOCKOHaJIeHHs [5] 3acHOBaHI Ha aHami3l
BIIHOCHO1 (IO BIJHOIIEHHIO JO 3arajbHOi KUIBKOCTI 71X 1 -OJIOKIB y MaTpHIll KOJIPHOI
cKJ1a10BOI Kaapy LIB) KibKOCTI GJIOKIB 3 OJJHAKOBUMH 3HAUYEHHSIMH SICKPABOCTI B MaTPHUIILX
M(ppOBUX KOHTEHTIB B pe3yJbTaTi MEPBHHHOTO 1 MOBTOPHOTO CTETaHOMEPETBOPEHHS, IO
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00yMOBJICHO TIIMOTE3010, IO KiJIBKICTh 71X 1 -0JI0KIB BUAY (1) y cTeraHomoBioMIIeHH] Oyze
HE3HAYHOI (MOXJIMBO Taki OJOKM OyayTh BiJICYTHI), IO MPHU3BEIAE 10 MaJUX 3HA4YEHb
BiTHOCHOI K1JIbKOCTI TaKuX OJIOKIB Micis moBTOpHOI BOynoBH JII y MOpiBHSAHHI 3 IEPBUHHOIO
BOymoBoto [[I. OcuHoBHi kpoku anroputmy CAAIl, mo peainizye 3ampOnOHOBaHUN METO,
CHIBNAJAIOTh 3 HaBeleHMMHU B [4-5] mpu moporoBux 3HaueHHsx 1, =27.5, T, =19.5,
T, =11.5 nna 1IB B ¢opmari 3 Brpatamu, 1, =1.6, T, =1.7, T, =1.6 nns LIB B popmari 6e3
BTpaT.

Meron, po3pobiieHuii B [6], 3aCHOBaHWN Ha BpaxyBaHHI XapaKTepy 3MIHHM KUIbKOCTI
OJIOKIB 3 OJHAKOBUMH 3HAUEHHSIMM SICKpPABOCTI B pe3yJbTaTi MEPBHHHOTO 1 MOBTOPHOTO
CTEraHoIIepeTBOPEeHH. BeTaHoBIEHO, M0 B pe3ynbTaTi nepBuHHOT BOynoBu J[I y Gimbiiocti
MaTpullb KONIpHUX CKiIaaoBux kaapiB [IB (He 3anexxHo Bim ¢opMary OpUTIHAIBHOTO
KOHTEHHEPY) CIOCTEPIraeThCs 3MEHIICHHS KUTBKOCTI OJIOKIB 3 OJIHAKOBHUMH 3HAYCHHSIMU
sickpaBocTi (axx 10 0, ocobmuBo, skmo IIIIC npu nepsunHIM BOymoi I ckmamama 0.25-
0.5 6iT/mikcenp), a B pe3yabrari moBTopHOi BOymoBu JII y creraHomoBimomiieHHS — abo
He3HayHe 30UIbIIEHHS TaKUX OJIOKIB, a00 X He3MiHHICTh. OCHOBHI Kpoku anroputmy CAA2,
0 peayidye po3poOJeHUN METOJ, CIIBMNAJAIOTh 3 HABEIECHUMH B [6] TIpH MOPOTOBOMY
3HaueHHl I =3. Jlaauit anroput™m, Ha BinMiHy Big CAA1, m103BOAUB €(EKTHBHO BHSBIISTH
CTEraHoNoOBiJOMJIeHHS, cpopmoBani BOymoBoro /Il y IIB 3 MamuMm po3mipom KaapiB mpu
sHaueHHax [II1C, ne menme 0.167 6iT/miKCceNb.

B po6ori [7] 3anmponoHoBaHMil cTeraHoaHamTiTHUHUHN anropuTm (nami CAA3) BUsSBICHHS
CTETaHOIIOB1IOMJIEHB, ChopMoBaHUX BOYI0BOIO JII nuiie B ogHy Oyab-sKy KOJIPHY CKJIaI0OBY
nudpoBux 300paxkenh B (opmari 3 BTpaTaMH, 3aCHOBAaHMW Ha BpaxyBaHHI KIUIBKOCTI
MOCTIIOBHUX Tpiaj KOJIPHUX TPHUIUICTIB B MAaTpHIll yHIKadbHUX KOJbOpiB UCT po3mipom

U x3, sKka MICTUTh YHIKaJbHI KOJIIPHI TPHUIUIETH (rl., gi,bl.), i=LU, mo MicTiTbca B

300pakeHHi. Po3pobnenuii anroputm OyB amantoBanmii mnsa [IB (CAA3v), mis aHamizy
OKpeMHX KaJpiB BiJI€0 MOCTIMOBHOCTI ciifi BUKOpHcTOBYBaTH anroput™ CAA3, ocHOBHI
KPOKH SIKOTO HaBeJleHi B [7].

Jlnst ouiHKK e€(EeKTUBHOCTI pO3pOOICHUX aNTrOpUTMIB OylIu MpoBeneHI 00UNCITIOBATbHI
exciepumentu s 200 BinmeomocmigoBHOCTeH po3MipoM kanupy 320x 240, oTpuMaHuX
KamMepaMl MOOUTBHUX TPHUCTPOiB, 3 po3mupeHHsM *3gp abo *.mp4 (mpu CTUCKY
BUKOPUCTOBYIOThCS Koaekn H.263 abo H.264) — naGip 1, Ta 167 Bimeo mocmigoBHOCTEH
po3mipoM kaapy 320x 240, oTpEMaHHX BiICOKAMEPOIO 3 PO3LIUPEHHSAM *.avi (IIpU CTHCKY
BHKOPHUCTOBYEThCS Kosiek Xvid) — HaoOip 2. [1o pe3ynbTrataM eKCriepuMeHTIB, HAPaBJICHUX Ha
anpoOariito po3poOJIeHUX AITOPUTMIB, OyJIU BU3HAYEHI TOMUJIKH MEPIIOrO Ta IPYroro poay,
HaBeneHi B Ta0m. 1.

3 tabn. 1 BuaHO, 110 HAMKpall pe3yabTaTu AeTeKTyBaHHA HasBHOCTI JII mocsraroTecs
meronom CAA3v, onHak, sk Oyl0 3a3Ha4eHO BHWINE, JaHWUW aJTOPUTM MOXKE
BUKOPHUCTOBYBATHCS JHINE Yy BUNAAKy, koiau J[I BOynoByeThCst nuiie B OJIHY KOJIpHY
CKJIAJIOBY KOJIBOpOBUX KOHTeiHepiB. Ha Bimminy Bim CAA3v, anroputmu CAA1 ta CAA2
MOXYTh BHKOPHUCTOBYBATUCA SIK JUIs KonbopoBux LB, tak i IB B rpagamisx ciporo, kpim
TOTO BOHU CIIPOMO’KHI BHSBJIATH HasBHICTH [II, BOymoBaHOi y ABI 00 Tpu KOJipHI CKJIaI0BI,
OCKIUJTBKY aHaJIi3 KOJIPHUX MAaTPULb BiIOYBA€THCS OKPEMO JIJIsl KOXKHOI KOJIIPHOT CKJIQ0BOI.

[TopiBHsbHMIA aHaTI3 eheKTUBHOCTI po3pobiennx anroputMmiB CAA1, CAA2, CAA3v
ta CAA3 nns BusBieHHs BkianeHb JII B okpemux kagpax LB 3 cydacHumu aHajioramu
3MIMCHIOETHCA TUISIXOM OIIIHKA TOYHOCTI JCTeKTyBaHHS AD, 10 XapakTepU3YeE JOJFO
MPaBWJIbHO BUSBICHUX Toii [9-11]:

B TP + TN
TP+ FN +1TN + FP’

2)
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ne FN — moMuiku mepmoro poxy; FP — moMwiku Apyroro poxy; TP — BiICOTOK
MPaBUJILHO BUSBICHUX cTeraHonoBimomiieHb, 17P=100— FN; TN — BIiACOTOK NpaBUIBLHO
BUSIBIICHUX HE3aMOBHEHUX KOHTeHHepiB, TN=100— FP.

Tadoauus 1.
EdextuBnicts nerexryBanns Bkiaaens [l y B anroputmamu CAA1, CAA2, CAA3v, %
Anroputm IMommnxu IIIC, bir/mikcenk
p 05 | 025 | 0167 | 0.125 | 0.1 | 0.05
11B 3 Habopy 1
CAA1l 1-ro poay 0 0 2.19 11.68 51.09 90.88
2-ro poay 0.36 0.36 0.36 0.36 0.73 6.14
CAA2 1-ro poay 0 0 0 64.23 97.08 100
2-10 pony 0 0 0 0 0 0
CAA3v 1-ro pony 0 0 0 0.73 2.19 32.12
2-ro pony 0 0 0 0 0 0
11B 3 Habopy 2
CAALI 1-ro pony 0 0 19.56 98.26 100 100
2-ro pony 0 0 0 0 0 0
CAA2 1-ro poay 0 0 0 80 100 100
2-10 pony 0 0 0 0 0 0
CAA3v 1-ro pony 0 0 0 0 0 10
2-10 pony 0 0 0 0 0 0

JUis  TOpIBHSUIBHOTO — aHaNizy e(QEeKTHUBHOCTI pO3POOJIEHUX CTEraHOAHATITUYHHUX
QITOPUTMIB, HaNpaBJICHUX Ha BUABJICHHS  HasBHOCTI/BimcytHocti JI B LB,
BUKOPUCTOBYIOThCS €(DEKTUBHI CydacHi aHaJIOTH:

— V1 (2005) [12] (10 Bimeo mo 124 xaapw);

V2 (2005) [13] (10 Bimeo mo 124 xagpu);
V3 (2007) [1] (10 Bigeo mo 124 xaapm);
V4 (2013) [2] (9 Bimeo o 150-300 kampiB);

— V5 (2015) [3] (26 Bigeo mo 100 kaapiB).

VY nyxkax npeacTtaBieHa iHpopMallis Ipo o0cAT 00UHCIIOBATFHUX EKCTICPUMEHTIB, 110
BUKOPHCTOBYBAJIMCh aBTOPAaMH BIANOBITHUX AaJNTOPUTMIB MPH OIIHLI IX €QPEKTHUBHOCTI.
PesynbraTi MOpIBHAHHS TOYHOCTI JAETEKTYBaHHS AD po3po0JIeHUX CTEraHOAHATITUYHHUX
anroput™MiB Uit 367 LB 3 HabopiB 1-2 3 oOpaHuMu aHajmoramMu HaBeJeHI B TaOl. 2, mpH
npomy JII BOymoByBanack B OHY MOCTIHHY KOJIPHY CKIAJ0BY BCiX Kazapis LIB.

B pesynbTaTi MOpIBHSHHSA 3HA4Y€Hb TOYHOCTI NeTeKTyBaHHS AD (Tabm. 2) MoXHa
3pOOWTH BHCHOBOK, IO PO3POOJICHI CTEraHOAHAIITUYHI aITOPUTMH € €(PEKTUBHINIMMH, HIXK
cyuacHi anamoru. Skmo BOymoBa JII 3miiichroBamace 3 IIIIC 0.167-0.5 6it/mikcens,
anmroputMamu  CAA3v 1 CAA2 nocsarHyTHid aOCONIOTHUH pe3yabTar Il TOYHOCTI
nerektyBaHHd AD =1. Y Bunaaky mManux 3HadeHb [II1C HalOLIbII €PEKTUBHUM € aITrOpUTM
CAA3v: pesynbratu aetekTyBaHHA 3a aonoMororo CAA3v Ha 2.3% mnepeBHIYIOTh aHAJIOT
V5 1 6impme HikX Ha 10% anamorm V1-V3 (mna IHIC 0.1 Git/mikcens). HaiiGinbiue
MiIBUIICHHS €(QEeKTUBHOCTI JOCSTAEThCSl TpU BUSBIECHHI BkimageHb JII, BOymoBaHOi 3i
sHaueHHsMU [IT1C, menmumu 3a 0.1 Oit/mikcens: TouHIicTh nerekryBanHs CAA3v Ha 14.93%
nepeBuntye aHanor V4 mnpu 3HadenHi [IIIC 0.0625 6it/mikcens, y Bumaaky III1C
0.05 6it/mikcenb cydacHi aHAJIOTH HaBITh HE TecTyBayucs, st anroputMy CAA3vV TOYHICTh
netektyBaHHs ckiaagae AD =0.9391. Tounicte nerexkryBanns anroputmiB CAAl 1 CAA2
npu [ITIIC 0.125 6it/mikcensb 1 MEHIIE HUXKYE aHAJIOTIB, OCKUIbKM MOPIBHSUIBHUI aHami3
BpaxoBye pe3yibTaTu aHanizy [IB 3 HabopiB 1 i1 2, onHak y Bumanky Bukopuctanus CAA1
Ui creraHoaHanizy LB, orpumanux kamepamu MOOUIBHUX MPHCTPOiB (HaOip 1), TOUHICTH
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nerektyBanHa npu IIIIC 0.125 Git/mikcens pocsirae AD =0.94, mo Ha 1.2% mnepesuurye
anajior V4.

Tabanns 2.
[opiBusiHHSA AD 11 po3p0o0JIEHNX CTETaHOAHATITHYHUX METOMIB 1 Cy4YaCHUX aHAJIOTiB
TIIC, vl r2 o VS V4l VS | CAAL | CAA2 | CAABY
50/ KoL 2005 2005 2007 | 2013 2015 (367) (367) (367)
10 | d0o) | 10 (€] (26)
0.5 0.925 | 0.955 0.98 1 0.9991 | 0.9991 1 1
0.4 0.885 0.94 0.97 — — 0.9991 1 1
0.3 0.825 092 | 0.945 — — 0.9991 1 1
0.25 — — — 0.996 | 0.9988 | 0.9991 1 1
0.2 0.68 0.875 | 0.925 — — 0.9691 1 1
0.167 — — — — — 0.9537 1 1
0.125 — — — 0.928 — 0.7757 | 0.7530 | 0.9991
0.1 0.555 | 0.755 0.89 — 0.9744 | 0.7139 | 0.6703 | 0.9973
0.0625 — — — 0.794 — 0.5157 0.5 0.9433
0.05 — - — - - 0.5074 0.5 0.9391

Jlns Bumaaky, konu BOymoBa JII 3milicHroeThest numne B Jesiki okpemi kaapu 1B
(uacTkoBa BOYI0Ba), MPOBOAUTHCS MOKaapoBHii aHami3 LB 3a gomomororo anropurmy CAA3.
Pesynpratu nopiBHsAHHS eekTuBHOCTI anroputMy CAA3 3 €IMHUM CydyaCHUM aHAJIOTOM V5,
IUTsL SIKOTO HABOJSATHCS PE3yJbTaTH MOKaapoBoro aHanmizy 1B, B ymoBax 4acTkoBoi BOYIOBH
JI naBeneni B a0 3.

Tabauus 3.
[MopiBHstHHS AD nns cTeraHoaHamiTHIHOTO anroputMy CAA3 1 cydacHOTO aHAJIOTY
V'5 3a yMOBM 4aCTKOBOTO 3armoBHEHHs kKaipiB [[B

TTIC KinbKicTh 3alIOBHEHUX Ka/IpiB
ocpex 30% 60% 40% 20%
xampis 1B, | > | caaz | 72 | caas | V2 | caaz | VO | caas
givmikcems | 200 | @67y | 2013 | @67y | 2013 | zer) | 20D | @67
(26) (26) (26) (26)
0.5 1 T 09978 | 1 1 T 109932 1
025 I 1 I I 109926 1 | 09843 | 0.9999
0.167 ~ 109998 | — | 09998 | — 0998 | - 09999
0.125 ~ 109959 | — | 09948 | — 09948 | — | 09991
0.1 0.9381 | 0.9897 | 0.9276 | 0.9867 | 0.7974 | 0.9867 | 0.6688 | 0.0974
0.05 — 09232 — 00048 | — 009048 | — | 009811

3 Tabn. 3 BUAHO, 0 y BUNAAKY YacTKoBOi BOy#oBu /Il po3pobnenwmii anroputm CAA3
(crocoBHO 10 kazpiB LIB) 3HauHO edexTHBHIIE cydacHOro anaiory V5 mpu BOymosi I 3
matoro TITIC: mpu IIIIC 0.1 GiT/mikcens npu cTeneHi 3armoBHeHHs KajpiB 60-80% pe3ynbraTu
CAA3 na 5.5% mnepeBumiytorb ananmor V'S5, mpu creneHi 3anoBHeHHs kaapiB 40% i 20%
BianoBiaHO Ha 18% 132%. B ymosax IIIIC 0.05 6it/mikcens cydacHUi aHAJIOT HE TECTYBaBCA,
omHak g anroputMy CAA3 mnpu Oyab-sikiii CTemeHi 3aloBHEHHS KaJpiB TOYHICTb
neTekTyBaHHA nepeumrye 0.9, M0 € T0CUTh BUCOKUM PE3YIIbTaTOM.
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BucHoBku

B po6oTi mpoBeneHo MOpIBHSIBHUN aHaji3 aJfOPUTMIB, IO PEaTi3ylOTh po3pobiieHi
paHilie cTeraHOAHAJITUYHI METOJH, 3 Cy4acHMMH aHanmoramu. [lokazaHo, 1mo po3poOiieHi
AITOPUTMHU € e(EeKTUBHIIMMMH 3a CydacHI aHajmoru, ocoOsmBo mnpu 3HadeHHsX [II1C
0.167 6it/mikcens Ta Bume. s menmumx 3HadeHb [1I1C HalO1IbIn e)EeKTUBHUM € aITOPUTM
CAA3 Tta ioro amanramis CAA3v, siki 103BOJSAIOTh €(PEKTUBHO BUSBISITH BKiIaaeHHS JII
HaBiTh npu IIIIC 0.05-0.1 Git/mikcens. [IpoBeneno mokanposwuii anami3z LIB, B pe3ynbrari
SIKOTO TaKOX OTPUMaHI BHCOKI pe3yJbTaTh JETEKTYBaHHs CTETaHOIOBITOMIICHb.

OtpumaHi  pe3ylnbTaTh  MIATBEPIKYIOTBCS  MAacIITAOHUMU  OOYHCITIOBATHLHUMU
eKCTICpUMEHTAaMH, SIKi JIO3BOJMIM OTPUMAaTH 00 ’€KTUBHO BHCOKY OIIIHKY JUISI PO3POOJICHUX
CTEraHOAHATITUYHUX METO/IB.

PesynpTaTi OTpUMaHUX OIIHOK €(EKTUBHOCTI AITOPUTMIB, IO Pealli3yI0Th po3pobIIeHi
METO/AM, Ta aHadi3 00JacTi 3acTOCYBaHHS pPO3POOJIEHMX METOJIB HAa OCHOBI OTPUMaHUX
MIOMMJIOK TIEPIIOTO Ta APYroro POAy IT03BOJISIOTH PO3POOUTH KOMITJICKCHUN METOJI BUSBJICHHS
Bkiazens JI y LB, Takuii, mo aHamizye mpocTopoBy o00jacTh HU(PPOBUX KOHTEHTIB Ta
CIIPOMOKHUN €(EKTUBHO BHSIBJISATH CTETaHOMOBIJOMIICHHs, C()OPMOBaHI 3a PI3HUX YMOB
BOymoBu JI1.
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CPABHMTEJIbHBIN AHAJIN3 Y®®EKTUBHOCTHU CTEI' AHOAHAJIMTUYECKHX
AJIT'OPUTMOB BbIABJEHUA HAJINYUA BJIOKEHNN KOHOUJIEHIWAJIBHOU
NH®OPMALINHU B IUPPOBBIX BUAEO

A.B. AxmametbeBa, A.A. Edumenko

Opeccknii HAMOHATHHBIA TOTUTEXHUIESCKUA YHUBEPCUTET,
npocr. [lleBuenko, 1, Onecca, 65044, Ykpanna; e-mail: a.v.akhmametieva@opu.ua

B pabore mnpoBOAUTCS CpPaBHUTCIBHBIA aHAMH3 JPGEKTUBHOCTH AalTOPUTMOB IS
BBISIBIICHHSI ~ BJIOKCHUU  KOHQUICHIMANBHONH WHpOpMANMKM B  IUPPOBBIX  BHUJECO,
peam3yIoIUX pa3pa0OTaHHBIC paHEE aBTOPOM CTCTaHOAHATUTHYCCKHE METOMIBI, C
COBPCMCHHBIMU ~ aHANOTaMu. [Ipe/To’KeHHBIC QJTOPUTMBI OCHOBAaHBI Ha aHAJH3C
MPOCTPAHCTBEHHONH 007acTh HHUQPOBBIX KOHTCHTOB, 4YTO IMO3BOJIIO U30CKATh
JIOTIOTHUTEIBPHOTO HAKOIUICHUS BBIUMCIUTCIFHOW MOTPEIIHOCTH W, KaK CIEICTBHE,
MOBBICUTE 3P (EKTUBHOCTh CTEraHOAHANHM3a LH(QPOBBIX BHAEO B YCIOBHAX MAaJBIX
3HAYEHUH TPOMYCKHON CIIOCOOHOCTH CKPBITOT'O KaHajla CBSI3H.

KuroueBble ciioBa: creraHoaHanms, MU(GpoBbIe BUICO, aHATH3 d(HPEKTHBHOCTH

COMPARATIVE EFFICIENCY ANALYSIS OF STEGANALYTIC ALGORITHMS FOR DETECTING
THE PRESENCE OF ATTACHMENTS OF CONFIDENTIAL INFORMATION IN DIGITAL VIDEO

A.V. Akhmametieva, A.A. Efimenko

Odesa National Polytechnic University,
1 Shevchenko Str., Odesa, 65044, Ukraine; e-mail: a.v.akhmametieva@opu.ua

The paper presents a comparative efficiency analysis of algorithms for detecting the
presence of attachments of confidential information in digital video, that implement the
author’s previously developed steganalytic methods, with modern analogs. Proposed
algorithms are based on the analysis of the spatial domain of digital contents, that allowed
to avoid additional accumulation of computational error and, as a result, to increase the
efficiency of steganalysis of digital video in conditions of low hidden capacity.

Keywords: steganalysis, digital video, efficiency analysis
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