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CIIOCOBH INOMIYKY HETOYHUX AYBJIKATIB 305PA’KEHD
B HAYKOBUX POBOTAX

Anomauin. Hagedeno ocho6Hi cnocobu npuxo8ysants 3ano3uieis. 3pobieno anaiiz nonyisapHux piieHs,
WO BUKOPUCIOBYIOMbCS OISl ROWYKY HENnOGHUX 0yoOnikamis 300pasicens. Onucani Moxiciusi memoou ma
nioxoou 00 Nouwtyky Oyoaikamis epaghiunHux enemenmie y Haykogux pobomax. Pozensnymo npunyunu
pobomu ancopummis iHOexkcayii 300padxcenv | 6unpoOy8aHoO OOUH 3 HAUNEPCNEeKMUGHIUX Memoois.
Ompumani 0aui ceiduams npo SIOCYMHICMb 20MOB020 PIULEHHS, Ke 3A0080IbHIE BUCYHYMI 6UMO2U, d
came 3HAXOONHCEHHs. MINbKY OYONIKAMi6 300padNCeHHs, a He CXONCUX HA HbO2O, d MAKOIIC HeUYmIUgicmy
00 maxux mMooughikayiil, K 06pizanis, 8i003epPKaIeHHsl, NOBOPOM.

Knwouosi cnosa:. dyonikamu 306pasicens; xewiyeanns 3oopasxcens, averag ehash; difference hash;

perceptual hash

Beryn

I'padiuni 300pakeHHsI Y HAYKOBHX poOOTax € He
MEHIII Ba)XIIMBOK) CKJIAJIOBOIO HIXK TEKCT, a 1HKOIH 0e3
HUX HEMOXKIIMBO PO3KpUTH Temy. KpiMm Toro, Jesiki TUITH
300paxkeHb cami 1Mo cobi € 00’€KTaMM aBTOPCHKOTO
npasa [1] i 3aXUaroThCs 3aKOHOM YKpalHU PO 3aXUCT
aBTOpchkuX TipaB [1l]. Ase e HIiAK He 3aBaxkac
KOITIFOBATH UM CKaHyBaTH 300pa)KE€HHS 1 BUJAABATH iX 3a
cBoi. [lyig Toro mo6 3HaiTH AyOTiKaTH YU 3aM03UICHHS
300pakeHb B JIOKyMEHTax, HEOOXiIHO BU3HAYUTH, SIKi
caMe TrpadiuHi eIeMEHTH BBAKAIOTHCS CXOXKHMH.
O4eBuAHO, IO TAaKUMHU € TIOBHI TyOJiKaTH, SKi MOXYTh
B CBOIO 4Yepry OyTH 3MeHIIeHI YW po3TsarHyTi. [Ipm
KOIIIOBaHHI 4Y)XHUX 300pa)keHb, IUIAriaTop MOXKe
BJIATHCS 10 PI3HHUX MPHUIOMIB, aJi¢ OCHOBHA 3ajaya SK i
NP 1HIIUX BU/AX 3aII03MYECHHS — 3pOOUTH 300pakeHHS
Bi3yaJIbHO HE MOJIOHMM JI0 OpHriHaNYy 1 30epertu npu
npoMy #oro iHpopMmaTuUBHY IIiHHICTE. Jlo maHuUX
Moamdikarii MoOXHa BIIHECTH 3MiHY SICKPaBOCTI,
KOHTPACTY, 3MEHIIICHHSI TAMMH KOJbOPIB (TIepeBeaeHHs
300paxkeHHss y Bigriakm ciporo) Tomo. Cepen
Moaudikariid, sKi BIUIMBAIOTh Ha iH(OPMATHBHICTH
300pa)KeHHsI, ajie TAKOXK MOXKYTh BUKOPHCTOBYBATHCS B
NeSIKUX ~BHINAJKaX — oOOpi3aHHA 300pakeHHS abo
CKJIICIOBaHHS 3 KIUIBKOX C€JIEMCHTIB B oOnIuH. Taki
MaHIMyJsnii BUKOHYIOTBCS AyKE MPOCTO, TOMY Ha II¢
TaKOX HEOOXi/HO 3BEpHYTH yBary.

Merta cratTi

Mera cTaTTi — mepeBipka 3amo3udeHb HE JIUIIE B
TeKCTOBUX ()parMeHTax HayKoBHX poOiT, a Wi
300paKEHHIX TAaKOXK.

BuxJiiag ocHOBHOro Mmartepiany

300paskeHHs B 3arajbHOMY JAOCTYIi
SIk1o 11st OZTHOTO aBTOpa 1MIOCTpAllisi B HAYKOBiH
poboTi — 11e POTO BIJOMOI KAPTHHH, TO IHIIUN aBTOP
MOXe IIEHTHYHE 300paKeHHS
3pOOMBIIY 3HIMOK BJIACHOPYYHO. AHAJIOTiYHA CUTYAITis

OTpUMAaTH Mailke

i3 300pakeHHSAMH, SKi 3HAXOITHCS Y BUTLHOMY JOCTYIIi
Ta MOXYTh BUKOPHCTOBYBATHCS 0€3 KOJTHIX OOMEKCHB.

3 ogHoro OOKy 300paKCHHS HE €
3aII03MYEHHAMH, X04Ya BOHMU 1 IOBHICTIO 1JI€HTUYHI, a 3
IHIIOTO — INHHICTh 300pa)KCHHS MOXXE OyTH came B
KOHTEKCTI HOr0 BHUKOPUCTAHHS, SKIIO aBTOP Cepel

Taki

MOXIIUBOT MHOXXHMHH pIllIeHb BHKOPUCTaB caMme Ie
300paxkenHs. Kowmm'rorepHa mnporpama He B 3MO3i
OI[IHUTH BMICT 300pa)KE€HHS Ta 3pOOUTH BUCHOBOK 1100
JMineH3ii, Mg~ SKO  PO3MOBCIOJKYETHCS  JaHe
300paKeHHs, TOMY OCTAaTOYHE PIlIeHHS Ma€e pOOHTH
EKCIIepPT, SKUU TepeBipse poOOTy 3a JOIOMOTOO
MPOTPaMH.

IIpore, icHye MOJXKJIMBICTh BHU3HAYEHHS
300pakeHb, SIKi 3HAXOAATHCSA y IIMPOKOMY IIOCTYIIi Ta
BHUKOPHUCTOBYIOTBCS O¢3 0OMEKeHb. I3 BEIMKOTO MacuBy
HayKOBUX POOIT MOXHa 3pOOWTH BHOIPKY OTHAKOBHUX
300pakeHb. 300paXkeHHs!, Ki OYAyTh MIOBTOPIOBATHCS Y
Oarathox poboTax 3HAXONATHCA Y
BiIKpuTOMY JOCTymi. ToMy 3a BIiICYTHOCTI IHIIHX

O3HakK IuIariaTy, Taki 300pa)KeHHSI MOXHA TIPOITyCKaTH i

HaW4acTIIIIE,

HE To3HavaTH sk 36iru [9].
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Cnoco0u BU3HAYeHHH 1y0J1ikaTiB 300pakeHb

Jlnst 3HaxXOKeHHS TyOJiKaTiB 300paXkeHh MOXHA
BUKOPUCTOBYBAaTH METOJAU TMOIIYKY CXOXXHUX (haiiiiB,
curHatypu MDS s momryky IOBHICTIO iA€HTHYHHX
¢aiinie abo mokampHO UyTIHMBEe xerryBaHHs (Ssdeep).
Opmuak maHi crmocoOM HEOOLUIBHI, OCKUIBKM HaBITh
3mina (opmaty daiiny (Hanpuknan, kouseprauis JPEG
y PNG) moBHicTiO 3MiHHTE GiHapHY CTPYKTYpY (aifiy.
Tomy meromm momIyKy, mo 0a3yroTecsi Ha 00poOmi
300pakeHb K OiHApHUX (aliIiB HEJOUUIBHI, Xiba 1o
MH XO04YeMoO 3HalTH abcomiroTHi ayOmikath. Ane y
BHIIA/IKy BUKOPHCTaHHS XCITyBaHHS (aililiB 300pakeHb
3a gornomoror amroputmy MD5 (uun iHmoi moai6Hoi
¢byukuii), HaBite penaryBanus EXIF indopmanii
MIPU3BEJIE TO TOTO, MO (aliIi BBAKATUMYTHCS PI3HUMH.
Tomy HEOOXiTHO BUKOPHCTOBYBATH AITOPUTMH, IO
po3MIsaoTh 300pakeHHs SIK rpadiuHui 00'€KT, a He
Oimapuuii (aiin. IcHye Oarato TumiB Ta (opmari
300pakeHb, aje BCi BOHHM MOXYTh OyTH MPHUBEACHI 10
pactpoBoi Tpadikm 1 30epexeHi B OmHOMY 3
nonymsipaux  opmatie (PNG, TIFF, JPEG)Koxue
300pakeHHsT (B JAHOMY BHIAAKy MOBa Hme mpo
pacTpoBy rpadiky) CKIagaeTbcsi 3 OKPEMHX TOYOK —
mikcenmiB. KokeH mikcenm Mae CBif KOJip 1 MO3HIIIO B
300pakeHHi. Jlns  ommwcy  KOMBOpiB  HaiyacTimie
BUKOPHCTOBYEThCss Mojieab RGB (red, green, bluek
SKiH KOXXEH KOJIp CTBOPIOETHCS MOEIHAHHAM TPHOX
OCHOBHHUX KOJILOPIB Yy pI3HUX mporopiisx. Takum
YHHOM KOJIIp MOYKHA 3aJ1aTH 1 YUCIOBUMHU 3HAYCHHSIMH,
SIKUMH JIETKO MaHIyTIOBATH. [puitasBim
MaKCUMallbHy TIHOMHY Kombopy 24 6ita (~ 16
MiJIBHOHIB KOJBOPIB), MAaTUMEMO 3HAYEHHS KOJBLODIB
Bin RGB(0,0,0) no RGB(255,255,255),r06T0 o01uH
KOJIip MOXe MaTH iHTeHcuBHIcTh Big O 1o 255 oquHuIs.
JlaHa MoJienb OITUCY KOJIbOPY 3HAYHO CIPOIIYE METOIU
MaHIyJIALIH 13 300payKEHHAMHU.

l"ostoBHI BUMOTH 10 croco0y MOLIyKy AyOJiKarTis,
TOYHILIE JI0 pPe3yIbTaTiB HOro poboTH, Ile MaKCUMalbHa
TOYHICTh 1 MIHIMYM IOMIJIOK. AJITOPUTM TOBHUHEH
3HAXOJUTH BCi ABHI qyOsikatu (Ti, B SKUX 3MiHEH] JIHIIE
KONBOPH, pO3Mipu 4 Qopmar), ajie MiHIMi3yBaTH
KUIBKICTh pOOOTH IJIs OorepaTopa CHCTEMH, TOOTO He
MTOKa3yBaTH «IIOi0HI» 300paXKeHHS, a JIUIIE TyOIiKaTH.
KpimM Toro, anropuT™M Mae 3HaXOJUTH NyOTiKaTH, sKi
3a3HANM  MOAUdikamid, sKi Jerko BHUKOHYIOTHCS:
MTOBOPOT, BiII3epKajeHHs, 3MiHa KOJhOPiB, 0Opi3aHHS
300pakeHHS.

Cepen  mimxomiB 10  0o0poOkm  rpadigHOi
iH(hopMaIlii MOKHA BUAUTATH 1B OCHOBHUX HAIPSIMKH:
BU3HAYCHHS  KJIIOYOBMX TOYOK 300pakeHHS  Ta
BHUKOPUCTAHHS JIOKaJbHO-YYTIMBOTO XemnryBaHHsS. Lli
METOJM MOXYTh OYTH MOENHAHI 1 3arajioM JIaloTh JT00pi
pe3yNIbTaTH y pa3i TOMIYKy CXOXKHX 300pakeHb. Y
poborax [3; 4] aBTopH cHOYaTKy BH3HAYAIH KIHOYOBI
TOYKM Ha 300paxeHHi (puc. 1), a TOTIM miIMAIH
300pakeHHss Ha JapiOHI (parmMeHTH. Bukonyroun

THAEKCAIliI0 KOXKHOTO ()parMeHTa OKpEMO, OTPUMYBAIIN
MacHB CHUTHATYp, SIKUH BiONOBiZaB 3a 300pa)KeHHS B
uinomy. BukopucroByroun wmipy Xemminra  [4],
3HAXOJWIN OJHOTHIHI 300paxkeHHs, HaBiTh npu 90%
00pi3aHHI 300paXKeHHS.

Pucynok 1 - Kniouogi mouku Ha oOpuciHaibHOMy ma
MOOUPDIKOBAHOMY 300PAICEHHSIX

Onucanuii  croci®  OXOIUIIOE  MaKCUMaJIbHY
KUIBKICTh MOMUIMBHX MOIU(IKaIii, sKi MOXKe 3a3HaTH
300paxkenHs. OmHak € oaHa mnpobiemMa — BeJUKa
HMOBIpHICT, XMOHUX pe3yipraTiB. Crocid 3HaXOAUTH
300pa)keHHsI, SIKI «CXOXi» Ha 3a7aHe, a HaM INOTpPiOHi
JUIIe IyOJiKaTH 3 MAKCHMAIbHO MOXIIUBOIO TOYHICTIO.
Marour BeJHMKY KUIBKICTh HMOMHJIKOBUX CIIPAIFOBaHb,
MH II€pEBAaHTAXYEMO POOOTOIO eKcliepTa, skuil Oyne
MIPAIFOBATH 13 CUCTEMOIO.

VY pobGori [5] aBTOpH poO3poOMIH BIACHUI CIIOCIO
BU3HAYCHHS KIIOUYOBHUX 0cOOJIMBOCTEH 300paxkeHHs. Ha
BiIMIHY BiJ] BU3HAYCHHS KJIIOYOBUX TOYOK, B JAHOMY
BHIIAIKY OCOONHMBOCTI 300pak€HHS OIMUCYBAIA 3a
JIONIOMOTr 00 BekTopiB. OTprMaHi Habopu BEKTOPIB OyIu
OCHOBOIO ISl CTBOPEHHSI CUTHATypH 300pa)kKeHHsl, JUIs
XCUIYBaHHS BHKOPUCTOBYBAJAcs JIOKAIbHO-UYTIIHBA
¢yukuis minHash [6; 7].Meron nasBaumii min-Hash
and tf-idfWeighting.OchoBHa 3amauva, sika mepea HUM
CTOsUIA, 1€ HMIBUAKE 3HAXODKEHHS CXOXKHUX 300paXeHb y
BEJIMKMX MAacHBax JaHuX. YacTuHy pe3yibTartiB, sKi
OTpUMaJIl aBTOPH NPU TECTYBaHHI CBOTO METOAY 3
BUKOpUCTaHHAM 0a3u, mo Mictuth 10200 300paxeHs,
HaBeJCHO Ha puc. 2. MeToag 3HAXOOUTh CXOXI

300pa)KeHHsI, HaBITh SIKIIO L€ Pi3Hi 300pakKEHHS OJTHOTO
TAKOXK Mae

npeamera, alie 0arato MOMMIIKOBHX

CHpaltoBaHb.

Pucynok 2 - Pesynomamu po6omu areopummy min-Hash
and tf-idfWeighting
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PosrissHeMO Tpu iHIII MOXKIJIMBI METOJM 1HICKCAIIIT
300pakeHb.

XemyBaH}m Mo cepeIHLOMY 3HAYCHHIO
(Average Hash)

Januii THN 1HIEKCAIll € OJHUM 3 HAWMpPOCTIIIHX,
ayie BiH MiJXOIUTH JUIS MONIYKY OJHAKOBUX 300paXKCHb
TaM, JI€¢ BHUKOPHUCTaHHS 3amo3udueHoi rpadiku He
HamararThcs mnpuxoBatu. Cam  alropuT™M JOBOJI
MPOCTHIA, TOMY JUIS AEMOHCTpALii CTBOPEHHS JOKAIBHO
YYTIUBOIO XEIIyBaHHS BHKOPHUCTAEMO caMe HOro Ta
BHTIAJKOBE 300paxkeHHs. [lOCHIMOBHICTE BHUKOHAHHS
orepariiii Ta OTpuMaHi pe3yJbTaTy HaBeaeHi y Tabu. 1.

Tabauys 1 —Ilocnioosnicms inoexcauyii 300parcenHs

Ne 300pakeHHs Ha eTarti KomenTapi

Bximne
300pakeHHs
MoOXxe Oyt
OyIb-IKOTO
po3Mipy

300paxxkeHHs
MPUBEJICHE 10
po3mipy 8x8
MmiKceNmiB  Ta
MepeBeicHe Y
BiITIHKH
ciporo

Busnauenwnii
cepenHii
KOJIip
300pakeHHs

PesynbTar
HOPIBHSAHHS
KO>KHOTO
TTiKCcens
300pakeHHs 3
cepeHIM
KOJIbOPOM

ITepmmit kpok — 16 3MEHIICHHS PO3IUTBHOT
3MATHOCTI KApTHHKH, Hampukiax mo 8x8 mikcenis,
BIAMOBIIHO 3MiHa mpomnopiiii cropin go 1:1. Otpumyemo
MPSIMOKYTHUK 64-0X To4ok. Jlani 3MEHIIyeMO KUTbKICTh
KOJIBOPIB Y 300pa)XeHHi, MepeBiBIIN HOTro y BiATIHKH
ciporo. Bynp-sixmii cipuii konmip B mozmeni RGB mae
OJIHAKOBI 3HAYCHHS BCIX TPHOX KOJBOPIB (HAIPHKIAL,
RGB(75,75,75)), Tomy [uisi pO3paxyHKiB BXKE MOXKHA
OpaTu JwIe OJHE YUCIO 3 TPhoX. MaeMo 300pakKeHHS 3
64 mikcemiB, KOXKEH 3 SKUX MAa€ 3HAUCHHS KOJBbOPY BiJ

0O mo 255, i Temep MOXKEMO MiPaxXyBaTH CEPCIHE
3HAYCHHS KOJbpOpy. HacTymHa omepartis — nepeBeicHHS
300pakeHHs y OiToBHI opMmart.

3Haroun cepenHiil Koip 300pakeHHs, TPOXOIUMO
110 KO’KHOMY IIKCEJI0 300pa)KeHHsl, MOPIiBHIOIOYN HOT0
i3 cepenHiM. CTBOPIOEMO CUTHATYPYy 300pa)KCHHS. IO
KOXHOMY KpOKY, SIKIIO TIiKCEeN TeMHIMHH CepeaHbOro,
JIOJJTAEMO B CHTHATYPY OJWHHUINO, KO cBiTminmii — 0.
TakuM 4YHHOM OTPUMYEMO PHCYHOK B OiTOBOMY
¢dopmari (1abn. 1, myekr 4), SKHifi MOXHAa TaKOX
BiOOpa3uTH y BUTIAALI IBilikoBoro umcia. OTpuMmaHe
YUCIIO MOXKHA TEPEBECTH B OYIb-sAKy IHINY CHCTEMY
yucneHHs. OTpUMaHi CUTHATYPH Pi3HUX 300pakeHb, ix
MOXHa TIOPIBHIOBAaTH MiXK CO00OI0 3a JIOTIOMOTOIO
METPUKU XEMMiHra, BU3HAYAIOYH BiJICOTOK IMOAI0HOCTI.
e nmyxe 3pydyHO, OCKUIBKM OTpPHUMaHi CHTHATYpH
MoOJkHa 30epiratu B 6a3i I TOTO MO0 HE BUKOHYBATH
JIaHi omeparii KOXHOro pasy. TakuM 4MHOM, 1HACKCAIlis
KO>KHOTO 300pakeHHsI BiI0YBA€EThCS JIUIIIEC OJIUH pas.

Xem no pizauui (Differencehash)

Jlaamit  Merom  Mayo  BIAPI3HAETBCA  Bif
nornepeaHporo. Ileprn mepeTBOpeHHs 3IiCHIOIOTECS 3a
TaK{M JK€ TIPUHIAIIOM: CHOYaTKy 3MEHIICHHS PO3MipiB
Ta KUTBKOCTI KOJIbOPIB, & CEpemHid KOoJip 300pakeHHS

He BpaxoByeTbcsa. [lpu  ¢dopmyBaHHI  YHCIOBOL
CUTHATYpH BPaxXOBYETHCS 3HAYEHHS KOJILOPY
MOTIEPEAHBOT0  TKCEeNs, SAKIIO TomnepenHidi  OyB

TeMHiui, goxaemMo no curuatypu O, KO HaBHAKH —
OoMHHII0. TaKUM YHHOM BPaxOBYETHCS JIMIIC JIOKAJbHA
3MiHa  KOomeopy ~ 0e3  BpaxyBaHHA  3arajJbHHUX
ocobmmBocTelt 300pakeHHs. Lle q03BoJIsIE OTpUMYBaTH
Kpalli pe3yJbTaTH pO3IMi3HABaHHS TyOJIKaTiB, SKIIO JI0
Komii Oysa 3acTocoBaHa HENiHiIfHa 3MiHa KOJIbOPIB.
Xemr Mo Pi3HUI, SK 1 XEII 10 CepeTHHOMY 3HAYCHHIO,
no0pe MiaXOAuTh Ui BHU3HAYCHHA JayOJikaTiB 0e3
3HaYHUX 3MiH, TOOTO KOJM aBTOpPHU pOOIT HE
BUKOPHCTOBYIOTh 200 HE HAMararThCs HPUXOBATH
KOITii 300paeHb.

IMepuentuBuuii xem (Perceptual Hash)

Jlanmit MeToz BiApI3HAETHCS BijJ ONMUCAHUX JBOMA
oCHOBHMMH  (akTopamu. [l  maHoro  crocoOy
CTBOPEHHST  CUTHATYPH  HEOOXIIHO  3MEHINYBATH
300paxkeHHs He a0 8x8 mikcenmiB, a SK MiHIMyM JI0
32x32. 3amicTh NpPUBEACHHS 300pakeHHs 10 Cipol
raMMH BHKOPHCTOBYETBCS  JUCKPETHE KOCHHYCHE
MEPETBOPCHHS, TAKUM YHUHOM BHUISIOUH XapakTepHi
ocoOnMBOCTI  300paxkeHHs.  JIBiikoBe  3HA4YEHHS
CUTHATYPH CTBOPIOETHCS TaK CaMo, SK 1 3a MOMepeaHiM
meronoM. Ilefi Merom nmae TeopetmuHO  100pi
pe3ynbpTaTH, OCKUIBKH BIH BH3HA4Ya€ OCOOIMBOCTI
300pakeHHS 1 MpPH XCUTyBaHHI BPaxOBYIOThCS BCi I
ocobnuBocTi (0e3 moniny 300pakeHHs Ha QparMeHTH),
0 TEOPETHYHO Ma€  MiHIMI3yBaTH  KUIBKICTb
MOMHJIKOBHX CIIPALIOBaHb AITOPUTMY.
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Iepesipka mosxkauBocreii PerceptualHash 3akinuenns mabauyi 2
Jist  owiHKM MOXJIMBOcTel  0i0mioTexku, Oyia 5 OO0pizaHHs MPHUOIH3HO 32
CTBOpEHA KOJIEKIis 300pa’keHb, JYaCTHHA 3 SKUX Oy 20%300pakeHHs
nyOmikatam, —ane 3 BHUKOPHCTAHHSAM  Pi3HHX
Mo DiKaIii. . TeCTyBaHHﬂ _BUKOHYBaloCs  3a 6 OGpisanms 50% 34
noromororo  6ibmiorexkn  phashion [7]. [ns  ouinku 306paKeHHs
po30ixKHOCTI 300pa)KeHh BUKOPHUCTOBYBABCS IOCHUTH
MIPOCTUHN KOJ: 7 Bigmzepkanene mo 34
TOPHU30HTAI 300paXKCHHS
require 'phashion’
imgl = Phashion::Image.new(filename1l)
img2 = Phashion::Image.new(filename2)
img1.distance_from(img2) 8 Hosopor Ha 5° 14
Jo nyOmikaTiB  OpUTriHAJIBHOTO  300paKEHHH,
3aCTOCOBYBAJNMCS Taki Moau(ikarii: HemiHiiiHa 3MiHa
KOJIbOPIB, HAKJIAMAHHS TEKCTY, o6pizanus (5, 20, 50%), 9 Tlosopor ra 90° 30
Bimusepkanenns ta mosopor (5°, 90°, 180°).Takox
OyJ10 B34TO JiBa 300paXKeHHs, Ki He OyJu JyOJikaramH.
VY Ttabn. 2 HaBeeHI pe3ysibTaTd PoOOTH ANrOPUTMY, a
caMe oTpuMaHa pisHundg  (Mipa XeMMiHra) Mix Tosopor Ha 180° 30
MOYAaTKOBUM 300payKeHHSIM Ta MOAu(iKOBaHMM. 3a
OTPUMAHUMH JIAHMMH MOXHA 3pOOHMTH BHCHOBKH, IO
METOJ MiJPaxyHKy MEepLENTHBHOTO XeIly Ja€ HeroraHi
Pesy/bTaTH JHINE Ha He3HATHHX mouikamisx. Taki 1 Heexone 300paKeHns 30
Mo udikarrii, SK 3MiHa KOIBOPIB, HAIIANAHHS TEKCTY Ta = T —
He3HauHe oOpizaHHsa 300paxenHs (mo 5% rurori) Oymu
BUSBICHI. 3  HAXWICHHMH YW  TOBEPHYTUMH
300paKCHHSIMH aJiTOPUTM MPAIIOE 3HAYHO TipIIie. 12 Hecxoxe 300paeHHs, 34
MooxHa BUSIBISITH 300pa)KCHHS, SIKIO BOHM HAXWIIEHI B3SITE JIJIS IPUKIIATY
He Oinmbir HiX Ha 5°, ane i 11e MOTpeOye 30LNbIICHHS

JIONYCKY, MaKCUMAJbHOI Di3HUI, 32 SKOI 300paXKeHHS

. BucHoBknu
BBA)XAIOThCsl yOJliKaTaMH, IO B CBOIO Yepry MOXKe
NPU3BCCTH 10 MOMHIIKOBUX CIIPALIOBAHD. Koxen 13 omMcaHnMx METOLIB Mac CBOI HEIOIIKH.
Xenr no cepefHbOMY 3HAYCHHIO HOOpE CHPaBIAETHCS 3
NourykoM  nyOimikaTiB ~ 300paxkeHb, mo  Oyim

MoaudikoBaHi 3a TOMOMOTOIO JiHIHHOI 3MiHH KOJHOPiB

Tabnuys 2 —Pesynismamu po6omu ancopummy
Perceptual Hash 3 pisnumu 306pasxcennamu

. ) 1 TMpaIoe MBUIIE iHIIMX OMHACAHUX METOJIB, alle BiH
Ne | 300paxeHHs Onwc moaudikamin Pi3uuisa N . .
Iy)Ke  UyTIMBUH 1O  JIOKaNbHUX  MoauQikamin
1 OpurinaibHe 0 300paKeHHsI, /0 HENiHIHHOI 3MIiHM KOJBODPIB Ta
300paKeHHs IPUBEICHE y Momudikamii 300pakeHHS MeETOAOM OOpi3aHHA YH
BIATIHKH C1pOIo CKICIOBaHHsA. Y TakdX BHIAJKaX PI3HULIL MiX
CUTHATYpPaMU BUXOJUTh JIOCTATHBO BEJIMKA, 100 HE
2 Heniniitna 3mina 2 TOMITHTH yOsTiKaTH.
KOJbOPIB 306PasKeHHs XemI 1o pi3HMIN MPAITIOE TaK CaMo IMIBHIKO 1 YCyBae
OJIMH 3 HEJONIKIB — YYTIHMBICTH IO HEJIHIHHOI 3MIHU
KOJBOPiB. AJie pemrTa HeIOJiKiB MpUTaMaHHA 1 I[bOMY
N merony. Kpim Toro, oomaBa METOAd MarOTh JOCTATHHO
3 Haknanenuit moBepx 8 Ay vp o A A A
BEJIMKY WMOBIPHICTh MOMIJIKOBUX CIIPAIfOBaHb, IO
300paKeHHS TEKCT A -
00MEXye  MOXJIMBICTh  1X  BUKOPUCTAHHS [P
OTIPAIlfOBaHHI BEJHMKOi KiJBKOCTI 300pakeHb. | mwmie
MEPUEHTHBHUN  Xell HEYYTIMBHA JO HE3HAYHUX
4 Hesnaune obpizans 8 NoKanbHMil Momudikamii, 10 3MiHM KOILOpIB, ajle BCe
0, 1 .
300paenHs, 5% Bin ONHO HE Ja€ MOMJIMBOCTI 3HAXOMWTH (parMeHTH 4K
HU3Y 300pakeHHS CKITGHKHL.
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Hes3Bakaroun Ha TI€BHI MepeBard BHKOPUCTAHHS
MEepLENTHBHOIO Xelly HaJl IHIIMMH METOIaMH, BiH BCE
OIHO HE Ja€ pe3ynabTaT, SKUW 3aJ0BOJBHSAE HAaII
30kpemMa BIH HE 3HAXOJOUTh (parMeHTH
300pakeHHSs, MOBEPHYTI Ta BiJ3epKalieHi 300pakeHHS.
OcranHi 1Bi mpoOieMH BUPIIIYIOTBCS ITOCHUTH JIETKO.
Heo0xigHo OyayBaTH XeII HE JIUIIE )i OPUTIHATBHOTO
300pakeHHs, a W A BapianTiB. To06TO
CTBOPIOETHCSL XEUI ISl 3BUYAWHOTO 300pa)KeHHs, JUIs
300pakeHHs MOBEPHYTOTO Ha a0°, 180°,
BiJI3EPKAICHOrO 1 TaK Jaii. TaKuM YHHOM OTPHUMYEMO
3aMiCTh OfHI€] CHTHATYpW IMHA HAOIp CHUTHATYP.
IMpn mepeBipui ABOX 300pakeHb IEPEBIPAIOTHCA

BHUMOTI'H.

Horo

Jlnst 3HaXOKEHHST (hparMeHTiB 300paykeHHST HEOOXiTHO
EKCIIEPUMEHTYBATH 3 METOIOM BH3HAYCHHS KIIOYOBHX
TOYOK Ta IOyKAaTH KOMIIPOMIC MK TOYHICTIO Ta
LIMPHUHOIO BUOIPKH.

MooxHa 3poouTn BHCHOBOK, 110 crocid
3HAXOJDKEHHS MyOJKaTiB 3HAHIACHO 1 TpH JESIKUX
ONTUMI3AI[iIX WOro MOXHA BHKOPHUCTOBYBAaTH. Sk
HAMPSAMOK IS MOJANBIINX JOCITIIKEHb MOYHA B3SATH
METOJI BU3HAYCHHS KJIFOUOBUX TOYOK Ha 300pakeHHI Ta
ITOPUTMHU TIOIIYKY AyOjikariB, 1o 0a3yloTbcs Ha
KIIOYOBUX TOYKax. HeoOXigHO OI[HUTH TOYHICTH
ANTOPUTMY 3 ypaxXyBaHHSAM cnenn(iku 300pakeHsp, IIo
nepeBipATUMYThCS (Tpadiku, qiarpaMmu TOILIO).

ixui HaOopu, a y Bumagky 30iry xouya O OJHOTO
eJeMeHTa, Il 300pakeHHsS BBaXKAIOThCA IyOJikaTamu.
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CIIOCOBHI HOMCKA HETOYHBIX JTYBJIUKATOB H30BPAKEHUI
B HAYYHBIX TPYJAX

Annomayus. [Ipusedenvt ocnognule cnocodwl ckpvimus saumcmeoganuii. Coenan ananusz NONYIAPHLIX pewenull, Komopble
UCNONL3YIOMCA Ol NOUCKA HEMOYHLIX 0yoaukamog uzobpadxcenutl. Onucanvl 803MOJICHLIE MEMOObl U NOOX00bl K NOUCKY
O0YOIUKAmMos 2pauueckux d1eMeHmos 6 HAYuHbiX mpyoax. Paccmompenvi npunyunel pabomel aneopummos uHOeKcayuu
U300PAICEHUL U UCNBIMAH OOUH U3 CAMBIX NEPCNEKMUBHBIX Memo008. TTonyuentble OaHHble CBUIEMENbCMBYIOM 00 OMCYMCmeuu
2006020 pelleHUsl, KOmopoe Modicenm YO008lemeopums NOCMABNIEHHble MPeDOBAHUs, d UMEHHO HAXOJICOEHUEe MOIbKO
0YOIUKAMO8 U306paAXsCeHUll, d He NOXOHCUX HA He20, A MAKHCe HeUyBCMBUMENbHOCHb K MAKUM MOOUPUKAYUAM, KAK 0OpesKd,
ompagicenue u nOBOPom.
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SEARCHING FOR PARTIAL DUPLICATE IMAGESIN SCIENTIFIC WORKS

Abstract. Graphic elements in scientific works are often aglmimportant as the text content. Unfortunatebcduse of
fast growing of modern methods of communication tamasmission of information, there are cases aissbof free access to
information, namely attempts to grant someone ®lserk for their own. Graphic images, like text imfation, is very easy to
copy. In order to hide the fact of copying, canused different techniques as basic resizing andensomplex ways of image
editing. In this paper we highlight the main wayside the facts of copying. Analysis of populautohs, which are used to
search for partial duplicate images, was made. Wszideed the possible methods and approaches tackdar duplicates of
graphical elements in scientific works. The opematinciples of algorithms for image indexing, welescribed also, and we
tested one of the most promising methods. Ther@atalata indicate the absence of ready-made solitioat can meet the set
requirements, namely to find duplicate images ombt,the similar images, and insensitivity to saebdifications as trimming,
flipping and rotation.

Keywords: duplicates of images, image hashing, average hash, difference hash, perceptual hash
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