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ABTOMATU3ALUA BbIAEJNIEHUA 3ATOJIOBKA
NO U3OBPAXEHUIO NOKYMEHTA

Cmamvs noceéawena paspabome mMemooa IOKATU3AYUY 3a20108Ka HA u3odpadxcenuu ookymenma. [Ipeono-
JHCEHO UCNONB306AHUE IMNUPULECKUX NPUSHAKOS, KOMOPble 6blOEAI0M 3a20J1080K CPeOU OCHOBHO20 MeKCmd, U 8
KOMOUHAYUU ¢ NPUMEHeHUeM NPOEKYUOHHO20 Npeodpa308anus Oaiom 803MONCHOCHb BbLOEUMb 00AACHb PACHO-
JIOMHCEHUSA 3a207108KA. DKCnepumMenmainbHble Uccie0o8anus noOmseepout QP GekmueHocms npedioHCeHHO20 Memo-

0a U no360auUNU ONpedelums 00IACU e20 NPUMEHUMOCTIU.

Knroueswvie cnosa: JloKanuzayus 3ac0jl106Ka, OOKyMeHm, u3o6pa9fceHue, 6]101(’, NpoeKyuoHHoe npeo6pa306anue.

BBepeHune

3aja4a JOKaNM3alMy 3arojioBKa Ha M300paKeHUH
JIOKyMEHTa 4YacTO SBISETCS TJIABHOM [UI aHaiIu3a
CTPYKTYpPBI JOKyMEHTA U €r0 COJCPKUMOTO C IOCIEny-
UM pacrnozHaBanueM [l — 3], Hampumep, ¢ LEIbIO
aBTOMAaTHYECKOTO MHICKCHUPOBAHHMS IOKYMEHTALIUH.

Beimensior aBa HampaBIeHHS METOJOB aHAIN3a
CTPYKTYPBI JOKYMCHTOB: (DM3MUYECKUI M JIOTHUCCKUIA
[4], nepBblif M3 KOTOPBIX pewIaeT 3amady pa3OHeHUs
n300pakeHHs] Ha TEKCTOBBIE WM Trpaduueckue O10KH,
BTOPOi1 — NO3BOJISIET BBIACIUTH CTPYKTYPHBIE 3JIEMEHTBI
JIOKYMEHTa, TaKhe KaK TEeKCT, 3aroJIOBOK, aHHOTAIus,
CIHCOK JIUTEPaTyphl, (JaMWINU aBTOPOB, HOMEpa CTpa-
HUII ¥ T.JI.

B naHHOM wuccnenoBaHMM MBI (DOKyCHpyeMCs
JWIIb Ha 3ajadye JIOTHYECKOTO aHajIM3a OIpeAeIeHHS
3aroJIOBKa 0 H300paXXEHUIO JOKYMEHTA.

Kak normueckuii, Tak u (pu3n4ecKuil aHaIU3 J10-
KyMEHT2 MOXET ObITb BBINIOJIHEH OJHHM U3 JBYX
HanboJee pacnpoCTpaHEHHBIX MOIX0I0B [4 — 6]: «cHH-
3y BBepx» («bottom-up» — aHaIN3 MEIKHX 3JIEMEHTOB
n300pakeHNs ¢ MOCIEAYIOMNM UX CIMSHHEM, 00pa3ys
IPU 3TOM 3JEMEHTHl 0oJiee BBICOKOTO JIOTHYECKOTO
ypoBHs: OylokH, mnaparpadsl, abd3amsl W T.L), JIMOO
«cBepxy BHU3» («top-down» — MpoeKIHoHHOE pa3bue-
HUe M300pakeHHs Ha ab3arel, OJOKK ¢ MX MOCIeayo-
LM aHaJIM30M U paszduenuem) (4, 5, 7).

CraTpst moCBsIIIeHa pa3paboTKe METoa JJIsl aBTO-
MaTHYECKON JIOKAJIM3AIMH 3aT0JI0OBKA 10 N300pakeHHIO
JIOKyMEHTa C HCIIOJIb30BAaHHEM MPOEKIHOHHOIO pa3ou-
€HHUSI U CUCTEMBI SMITUPHYECKHUX MPU3HAKOB.

AMnupuyeckune NpPuU3HaKku 3arosioBka
M npeaBapuTenbHasa obpaboTka

3aronoBoK B OONBIIMHCTBE JTOKYMEHTOB XapakTe-
pu3yercss HEeKMMH OOIIMMH IpHU3HAKaMH, K KOTOPBIM
MOYXHO OTHECTH CIICYIOIIHE:

— 3aroJIOBOK Yalle MOXKET UMeTh OOJNBIINH pazMep
mpudTa, 9eM OCHOBHOU TEKCT;

— 3aroJOBOK MOXXET OBITh HANMCaH IPONHCHBIMH
CHMBOJIAMHU;

— 3aroJIOBOK OOBIYHO pacrojiaraercst Mepes oc-
HOBHBIM TEKCTOM (B BEPXHEH 4acTH JOKYMEHTA);

—3arojIOBOK 4YacTO BBIJIENSETCS IyCTOW CTpO-
Koii/cTpokamu;

— 3aroJIOBOK OOBIYHO 3aHMMAET BCIO LIMPHHY J0-
KyMEHTa U He pa3OMBaeTCs Ha KOJOHKH, B OTJIMYHE OT
OCHOBHOT'O TEKCTa;

— JNMHA 3aroJIoBKa OOBIYHO COCTaBIISIET He Ooiee
3-5 cTpoxK;

— TOCJIE/IHSISL CTPOKA 3arojiOBKa 4acTO COAEPIKHT
MEHbIIIee KOJIMUECTBO CJIOB, UM MPEIbIIyLIHE.

[TpuBeneHHBIC MPU3HAKK SBISIOTCS Hanboiee sB-
HBIMH U3 CYIIECTBYIOLIUX, XapaKTEePU3yIOTCSI TOYHBIMU
KOJIMYECTBEHHBIMU KPUTEPHSIMHU U MOTYT OBITH OTHOCH-
TENBHO JIETKO BepUPHUIUPYEMBI B IpOILECCE aHalK3a
n300pakeHNs JOKYMEHTa.

TpaguMOHHBIMM METOJAMH  IpEABAPUTEIbHOU
00paboTKN M300paKEeHUH SIBJIAIOTCS JKBAIHU3AIMS TH-
CTOTPaMMBbI, YJIydIIeHne KOHTpacTa M SpKOCTH, yjaie-
HHE LIYMOB, HOpMaJIM3alusi OBOPOTA M JPYTUX HCKa-
xeHni apGuHHON U MTPOSKTUBHOMN TPy U T.1.

HeoOxoanmbIM 3TamoM mpenBapUTeNnbHON 00pa-
00TKM M300pakeHHH, COJlepKAIINX TEKCTOBYIO MH(OP-
MallMIO, Yallle BCEro sIBJIseTCsl OMHapu3anusi, T.e. CBeJie-
HHE M300pakeHMsl K JIByM TpajalusiM SPKOCTH, KOTO-
pBIE COOTBETCTBYIOT MHKCEISIM TEKCTa W IHKCEISIM
(domna.

B nanHO#l paboTe wHCHONB30BaHA KilacCHYECKast
OJTHOIIOPOTrOBasi OMHapu3aunusl 10 YPOBHIO O €IMHHUIL
SIPKOCTH, 3aJIaHHOMY IIOJIb30BaTeneM (IPUHSITO 3Haue-
nue o ymomaanuto =100, adpdexkTuBHOCTH KOTOPOTO
TIOJTBEPIK/ICHA DKCIICPUMEHTAIBHBIM ITyTEM).

Fopu3oHTanbHOE NPOeKTUpPOBaHMe
n opmmpoBaHue 651okoB

[IpenBaputenbHas 00paboTka W300pakeHUs [0-
KyMEHTa MO3BOJISIET CO3JaTh OJIArOMpPUSTHBIC YCIOBHS
JUIL paboOTBl C TEKCTOM HAa HM300pPaKCHUH, IOCKOIBKY
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HEO0OXOIUMO BBIICITUTH 3ar0JIOBOK, KOTOPBIH, B CBOIO
odepeb, SBISETCS YaCThIO TEKCTA.

Hauboiiee M3BECTHBIM METOIOM [UISL OTIPEICIICHUS
MOJIOXKCHUSL JIMHUN TEKCTa HAa W300paKCHHUH SIBIISCTCS
HCTIONB30BaHUE TOPU30HTAIBFHOTO IPOCKTHPOBAHHS.

B xauecTBe (yHKIMOHANA TPOCKTHPOBAHUS BBI-
OpaH CcymMMarop SPKOCTH IHUKCEJIEH BIOJb TOPH30H-
TANBHBIX JIMHUN CKAHUPOBAHHS, YTO COOTBETCTBYET
BEITIOJTHEHHUIO TIpeoOpa3oBanus Pamona [8 — 10] mpm
yroie npoektupoBanus 0 =0°. AHanm3upys 3HauCHHS
[IOJIYyYEHHON OJHOMEPHOM MPOEKLMH, MOYKHO OIpese-
JIUTHh MECTOTIONIOKECHUE JIMHUN TekcTa (puc. 1).

Kaxnprii 13 OJO0KOB, comepKallix CTPOKY TEKCTa,
MOYXHO OTHcath B Buje Tpuruiera B=<S F,H > rme S —

KOOpAMHATa Hayana OJoKa (COOTBETCTBYET HOMEpY
TOPH30HTANBHOM JIMHUM NPOCKTHPOBaHUS Ha M300pae-
Hun), F — koopauHata okoH4yanus Onoka, H=F-S —
BEICOTa OItoKa (puc. 2).

Ha srame moucka JMHUHA BO3MOXHO TaK)Ke MIHO-
pPHpOBaHKME BEPXHET0 KOJOHTUTYJAa JOKYMEHTa (KOTO-
pBIi Hamie COICPKHT TEXHHUYCCKYH0 HH(POPMAIHIO O
JIOKYMEHTE), €CJIM 3apaHee W3BECTHO O €ro HaJW4HH.
CoBOKYITHOCTh Bcex 0JIokoB B MoxeT conepxarh Kak
OJIOKH ¢ TEKCTOM, TaK U OJOKH C JPYTHMH dJIeMEHTaMU
n3o0paxeHus. I BBLACNCHUS TEKCTOBBIX OJIOKOB
BBINIOJIHSACTCS MX OTCEMBaHWEe. B kauecTBe mpu3Haka,
XapaKTepPHOTO I TEKCTOBHIX OJIOKOB, OBLI BHIOpaH

OJIMH M3 HAauOOJIee MPOCTHIX B PEaTM3alliH, a UMEHHO —
KOJIMYECTBO Pa3peiBOB M>M Ha TOpHU30HTaIbHOMN
MEIMaHHOW JIMHUK cKaHupoBanuss Med=S+H/2,
KOTOpasi IPOXOJUT Yepe3 cepeauHy 6ioka (1o ymosya-
Huto npuHsTo M =25).

Pasmep mpudTa OCHOBHOTO TEKCTa MOXHO TPY-
00 OIICHHUTH KaK CpelHee 3HaueHHe Ha\,g BCEX BBICOT

TEKCTOBBIX OJOKOB, YTO MO3BOJSAET BBIACIUTH HOTCH-
LUaNbHbIE OJIOKH, KOTOPbIE MMEIOT OOJBIIYI0 BEJIH-
yuHy H ©, COOTBETCTBEHHO, MOTYT OBITh YacCTHIO
3arojoBka. HazoBem Takue OJOKM KaHAMJaTaMU B
CTPOKHU 3aroyioBka. MakcumanbpHoe KonndecTBo N
MOTEHIMAJIBHEIX OJIOKOB 3arojlOBKa 3aaHO alpUOPH
(npunsito mo ymomuyanuto N =30), kak U Makcu-
MaJbHOE KOJU4ecTBO cTpoK K, M3 KOTOpPBIX MOXKET
cocTosATh 3aronoBok ( K =5).

AHanus 6nokoB Ha npegmeT
COOTBETCTBMUA 3aronoBKy

OmpenenuM  3aroiioBok JokymMenTa kak K<K
0JIOKOB-KaHIUJATOB, UAYIIUX MOJPS B BEPXHEH YacTH
u300paxeHnst M uMetomnx Beicotry H>Hayg mpu Bri-

nonuernn yenosus |H—Hmax| <€, rae sHadenne e

OBUIO  OMPEJEIICHO
e=0.1Hx -

OKCIICPUMECHTAJIbHO B BUIC

International Book Series "Information Science and Computing” 37

PROJECTIVE METHODS OF IMAGE RECOGNITION

Yevgeniy Putyatin, Vladimir Gorohovatsky, Alexey Gorohovatsky, Elena Peredriy

Abstract: We propose a method for image recognition on the base of projections. Radon transform gives an
opportunity to map image into space of its projections. Projection properties allow constructing informative
features on the base of moments that can be successfully used for invariant recognition. Offered approach gives
about 91-97% of correct recognition.

Keywords: Radon transforms, invariant features, pattern recognition, image projections.
ACM Classification Keywords: [.4.7 Feature Measurement - Invariants

Conference: The paper is selected from XIV™ International Conference "Knowledge-Dialogue-Solution” KDS 2008, Vama,
Bulgaria, June-July 2008

Introduction

The modemn computer vision problems, such as pattern recognition and normalization [1-5] are actual and still
unsolved problems. Additional difficulties arise when the recognized objects are subject to geometrical
transformations and noises.

The primary tasks of pattern recognition at presence of geometrical distortions are related to formation of highly-
informative invariant systems of attributes, choice of metrics for their comparison, and construction of decision-
making criterion. The type of the metric frequently depends on properties, ranges of formed attributes values, and
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Puc. 1. brioxu ropH30HTaIBHOTO IPOESKTUPOBAHHS

IMAGE RECOGNITION ME— [ . °

Puc. 2. [Tapamerps! Giioka
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Bo Bpems aHanmmsa OJOKOB-KaHIUIATOB MOTYT
BO3HHMKaTh HEOIPEACICHHBIE CHUTYalllH, CBA3aHHBIE C
0COOCHHOCTSIMU peajii3allii HpOLEeNyphl COMOCTaBlIe-
HUSI TTapaMeTpoB OJIOKOB Mexay coboil. Pesynbrarom
HETOYHOTO aHAJIN3a MOXET OBITh HENpPaBHIBHOE OIpe-

JIeNICHHe CTPOK 3arojioBka, T.e. K # k*, rae K" — mc-

TUHHOE anpHOPHOE KOJIUYECTBO CTPOK 3ar0JIOBKA.
PaccMOTpHM HECKOJIBKO KITIOUEBBIX CUTYAIUM, KO-

TOpbIE MOTYT BO3HHMKATh MPH PA3IHUYHBIX KOJHYECCTBAX

*
CTpOK B 3arojioBke K .

1. Ilpu k" =1 3arooBok COCTOMT U3 OAHOI CTpO-
KH, OCTaJIbHBIE CTPOKH, KaK IIPAaBUIIO, OTINYAIOTCS IPY-
TMMH XapaKTepUCTUKaMHU. JIeTeKTUpOBaHUE 3arojoBKa
HE BBI3BIBAET CIOXKHOCTEH, 32 HCKIIOUCHHEM CITydas,
OTIMCAHHOTO HUJKE B . 3.

2. Ilpu K" >2 nMeeM HECKOIBKO CTpPOK, obnazna-
IOIUX IPU3HAKaMU 3arojioBka. B aTom citydae npenjio-
JKCHO MNPOBOJUTDH HOHOHHHTGHLHLIﬁ aHaJIu3 pacCTOAHUA
MEXIy CTPOKaMH 3aroJioBKa, KOTOPbIe OOBIYHO OT-

JMYAIOTCS OT PACCTOSIHUS Moclie 3aroioBka. Kaxnoe us
PacCTOSHUI JODKHO COOTBETCTBOBATh IIPEIBIAYIIEMY,
1e. hp~lp3~..~l k. rae |l j — paccrosHue Mex-

IOy | ¥ ] JMHHUSIMH 3aroJI0OBKa COOTBETCTBEHHO.

3. Cnyuait K" =2 sBIseTcs A0CTATOYHO pacmpo-
CTPaHEHHBIM, ITOCKOJIbKY BO MHOTHX JIOKYMEHTaxX 3aro-
JIOBOK COCTOWT MMEHHO M3 JBYX CTPOK. 3aTpyIHCHHE
TaKKe MPEACTABIIET TOT (akT, YTO YACTO BTOPAsi CTPO-
Ka 3arojioBKa COIEP)KUT MEHbIIEe KOJIHMUECTBO CIIOB,
YTO JIeIaeT HEBO3MOXKHBIM CpPaBHEHHE IO 3HAUYCHHSIM
BEJIMYMH NpOEeKUUi. B 3TOM ciydae Mbl Takke HE MO-
KEM HCIIOIb30BaTh CPaBHEHHE C TNPEIBIAYIINM MEX-
CTPOYHBIM PAaCCTOSIHUEM BBHUJLYy €I0 OTCYTCTBHUS.

Amnanorn4sas mpobieMa TakKe BO3HUKAcT NpHU

*
k =1 u H; =H,, mpu sToM cTpoka, Haymas 3a 3aro-
JIOBKOM, MOXET OBITh JIO)KHO OTHECEHa K YacTH 3aro-

noBka. Ha puc. 3 mokazan mpumep JIO)KHOH JOKanu3a-
IIUH 3ar0JI0BKA, COCTOSIIETO U3 €INHCTBEHHON CTPOKH.

UDC 004.932.2

INTRODUCTION

Artificial intelligence applications in the tasks of the
automatic 1mage processing, analysis and pattern
recognition attract greater attention of researchers. It can
be explained by the development of computer
technologies, which enables the decision of complex
practical problems, related to the image analysis and
interpretation [1]. Solution of similar tasks often becomes
difficult because of external influences, different
background and local covering by noise components. One
of methods, which can avoid these problems is Radon

IMAGE INVARIANT RECOGNITON METHODS IN THE SPACE OF PROJECTIONS
A.V. Gorokhovatskyi

Image recognition methods based on invariant features of projections are investigated. Influence of geometrical distortions on
Radon space is shown, systems of invariant features for recognition based on Radon transform and classical moment invariants are
suggested. Computer modeling results on the real images are shown.

Keywords: Radon transform, projection, invariant features, moment invariants, recognition.

Rec: I - Bg, Rad: B 1, By, : B g— B,

where Recis a recognition operator, Radis Radon
transform operator, I={1}, I, ..., I, | - is the system of
invariant features, Bg ={By, B, ..., B,} — is the set of
etalons, B=(a;,a,,,apB) - is an input image under the

action of distortions or transforms.
The result of the most widespread geometrical
transforms influence (movements, rotating and scaling)

*
Puc. 3. Tlpumep HeymavHOM JTOKATH3AIMH CTPOKH 3aroioBka mpu K =1, k=3

Paccmotpum mocThakTyM CpaBHEHHE MEXKCTPOY-
Horo paccrosuus |, c¢ Bemmumnoit Hy+H, mpu po-

CTUIXCHUU YCIIOBUA k=28 Ipouecce aHajinsa 0JI0KOB-

KaHIu#aToB. Beimonnenue ycnosus i, >Hp+H,

TOBOPUT O TOM, YTO BEIMUYUHA MEXCTPOUYHOIO PaccTosi-
HUSL MEXAy NEepBOH U BTOPOM CTPOKAMU SIBIISETCS 3HA-
YUTEIHLHOW. DTO AaeT BO3MOKHOCTh OTOPOCHUTH JIOKHBIE
UACHTU(PHUKAINN CTPOK, UMEIOIIUX BBICOTY, OJIM3KYIO K
BBICOTE CTPOK, BXOJSIIUX B 3arOJ0BOK.

Ha puc. 4 noka3zan pe3ynabtaT 00pabOTKH HU300pa-
KCHUS, MPEICTaBICHHOTO Ha PUC. 3, C MPEATI0KCHHON
Moudukanueii. Kak MOXXKHO yBHIETh, MCHOJIB30BaHUE

PACCMOTPEHHOI'O YCJIIOBUA MMO3BOJISICT OTACIUTD JIOXKHBIC
OIIpCACIICHUSA CTPOK TEKCTA.

Pe3y.l1bTaTI:I JKCNnepnmeHToB
n npuMeHeHne MetToaa

JIis OIEHKHM KadecTBa MPEIIOKEHHOTO MeEToJa
peaar30BaHO aBTOMATHUYECKOE OIpeeIeHHe KOOPIHHAT
3arojioBKa (¢ mapameTpami, BBICTABJICHHBIMH IO YMOJI-
YaHWIO W TPUBEACHHBIMH BHINIEC) C €r0 MOCIETYIOLIIM
pacnio3HaBanueMm Ha ocHoBe Tesseract OCR[11], mo-

*
CKOJIBKY CPaBHEHHS allpuOPHOTO KOJHUecTBa CTPOK K
C TOJIyYCHHBIM PE3yJbTaTOM K HEIOCTATOYHO BBHIY
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BO3MOXHBIX OIIMOOK JIOKAIU3ALIIH.

Ha tectoBoM Habope M300paXkKeHUI CTaTeld KOJH-
yectBoM 100 mrTyk peanmzanysi MpeayioKeHHOT0 METo-
Jla Jaja BO3MOXKHOCTH IPaBWJIBHO IETEKTHPOBATh H
pacro3HaTh 3arojoBOK Ha 78 m3o00paxkeHusx. 12 m300-
pakeHHH TecToBOro Habopa OBLIM JIOKAJIM30BAHBI Ha-
CTMYHO, T.e. JKMOO Oblla KOPPEKTHO Hai/leHa 4YacTb

3aroJIoBKa, TMO0 BECh 3ar0JIOBOK C JIMIITHIUMHU CTPOKAMH
JI0 WJIH TIOCIIE HETO.

Hawnbonee pacripocTpaHeHHBIMU OLIMOKAMU SIBJISI-
IOTCS: JIOKalIM3allusl B KayecTBE 3arojOoBKa JPYTrux
CTPOK JOKyMEHTa, MMEIOIIUX MOXOXKHH pasmep; JOX-
HBIE TIPOITYCKN KOPOTKUX CTPOK 3arojoBKa (BCIEACTBHUC
HApYLICHUs yCIOBUsI M> M ).

UDC 004.932.2

INTRODUCTION

Artificial intelligence applications in the tasks of the
automatic image processing, analysis and pattern
recognition attract greater attention of researchers. It can
be explained by the development of computer
technologies, which enables the decision of complex
practical problems, related to the image analysis and
interpretation [1]. Solution of similar tasks often becomes
difficult because of external influences, different
background and local covering by noise components. One
of methods, which can avoid these problems is Radon
transform (RT), that presents an image as a set of
projections [1-3]. The advantages of this method are the
high level of Radon transform features informing, good
noise immunity (because of integral properties), as well as

IMAGE INVARIANT RECOGNITON METHODS IN THE SPACE OF PROJECTIONS
A.V. Gorokhovatskyi

Image recognition methods based on invariant features of projections are investigated. Influence of geometrical distortions on
Radon space 1s shown, systems of invariant features for recognition based on Radon transform and classical moment invariants are
suggested. Computer modeling results on the real images are shown.

Keywords: Radon transform, projection, invariani features, moment invarianis, recognition.

Rec: > Bg, Rad: B—1, By, : B g— B,

where Recis a recognition operator, Radis Radon

transform operator, 1={I}, I, ..., I } — is the system of

invariant features, Bg ={By, B,, ..., B,} — is the set of
etalons, B= (a] .ag.tp,u.ﬁ) — is an input image under the

action of distortions or transforms.

The result of the most widespread geometrical
transforms influence (movements, rotating and scaling)
on RT R(p.H)can be estimated as [4]:

R(p,6.a,a;) =

[ [ B(x',y")8(p—x"cosB—y'sin 0 +a, cos 0 +a, sin B)dx'dy’

Puc. 4. Ilpumep onpeneeHus: CTPOKH 3aT0JIOBKA TP K'=k=1wu Mompuranueii lj o > Hy +Hy

Ha mocnemanx 10 TeCTOBBIX N300paKeHUAX MPEJ-
JIO’)KEHHBI METOJ JIOKaTU30Bajl JIPYTHe BJIEMEHTHI J10-
KyMEHTa BMeCTO 3arosioBka. Kak npaBuio, 3TO BbI3BaHO
CJIOXHOW CTPYKTYpOHM BepXHEH dYacTH JIOKyMEHTa,
HaJu4ueM U300paKeHHid, JIOTOTUIIOB, TEXHUYECKON
nHpOPMAaLNH.

Peanuzanuss paccMOTpeHHOro MeTojAa AaeT BO3-
MOYHOCTH OLIEHUTH 00JacTH ero mpuMeHUMOocTH. K Tem
CBOHCTBaM HM300pakeHUsI JOKYMEHTa, KOTOpPBIE TO3BO-
JSIOT B OOJIBIIMHCTBE CIIyYaeB YAAYHO JIOKAIH30BaTh
3aroJOBOK Ha U300paKCHUU, MOXKHO OTHECTH CIEIyIO-
ue:

— pasmep mipu@Ta 3arojoBKa 3HAYWUTENBHO Mpe-
BOCXOJHT pa3Mep OCHOBHOI'O TEKCTA;

— HaJIMYUE MYCTBIX CTPOK JIO CTPOK 3arojioBKa M
MOCIIe HeTo;

— HA4aJo JOKYMEHTA C 3aroJIoBKa.

Crnenyrolue npU3HAKW 3aTPYIHSIOT KOPPEKTHYIO
JIOKaJTU3AI1IO 3ar0JIOBKa:

— HaJgM4Yue U300paKCHHWH U JIPYTUX OOBEKTOB B
BEPXHEM KOJIOHTHUTYJIE IOKYMEHTA;

— nojobue pazmepa mwWpHTa 3aroJI0BKa K pasMepy
mpudra Ipyrux 3JIeMEHTOB JOKYMEHTa B BEpXHEH ero
4acTy;

— HaJCTPOYHBIE U MOACTPOYHBIE CHMBOIIBI B CTPO-
KaX BEPXHEH 4acTu JIOKyMEHTA.

BbiBoAbl

[IpennoxxeHHbId B HCCIEAOBAHUU METOJ JaeT
BO3MOHOCTH JIOKaJIM30BaTh 3ar0JIOBOK JOKYMEHTA IO
€ro N300paKCHHUI0 Ha OCHOBE MPOCKIIMOHHOTO aHAaJIH3a,
a TakKe MNPeIoNpeAeNeHHbIX MPU3HAKOB, KOTOpbIE
WACHTUPUIMPYIOT 3arojoBOK B JoKymeHTe. [Ipeumy-
IIECTBOM JAHHOIO METOJa SIBJISIETCS HU3Kas BBIYMCIIHU-
TeNbHAsl CJIOXHOCTh, pealln3allids MeToAa MO3BOJIIET
MIPOBOJUTH AaBTOMATUYECKYIO JIOKAJIM3ALIHIO 3ar0JIOBKOB
B PEXKHME PEaIbHOTO BPEMEHHU.

Hcnonp3oBaHue napameTpoB MO YMOJYAHHIO T03-
BOJIWJIO PACIO3HATH OKOJO 78% TecTOBBIX M300paxke-
HUHW, DKCIEPHMEHTAJbHBIE WCCICIOBAHMS TTOKA3aJIH,
YTO 3TOT IIOKa3aTellb MOXKET OBITh YIIY4IIeH 3a CYeT
M3MCHCHHS MapaMeTPOB MO YMOJIYAHHIO (TaKuX, KaK O ,
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e, K, M, N). K npenmymiectBamMm JaHHOTO MeTOJa
TaKKE MOXXHO OTHECTH €ro IMpoCTyl0 MacluTadupye-
MOCTh W aJanTaiuio K oopaboTke m300pakeHUs JOKY-
MEHTOB Pa3INYHOIO THIIA.

B kadecTBe MEpCIEKTUBHBIX YIIy4YIIEHUH Mpeio-
KEHHOTO METOJla MOYKHO paccMaTpHBaTh HCIIOJIb30Ba-
HHE W aHAJIU3 JONOJHUTEIbHONH MH(pOpManuu o 3aro-
JIOBKE, HANpUMeEp, JJIMHY TEKCTOBOro 0OJioka Ha W300-
paKeHHUHU.
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ABTOMATU3ALIA BUAINTEHHA 3ATOJTOBKY
3A 30BPAXXEHHAM OOKYMEHTY

0O.B. I'opoxoBatcekuii, O.0. Ilepenpiit

Cmammio npuceaueno po3pobyi memoody noxanizayii 3a20106Ky Ha 300padicenti 0OKyMeHma. 3anponoHo8ano UKopuc-
MAHHS eMRIPUYHUX O3HAK, KL BIOPIZHAIOMb 3A201080K 8I0 OCHOBHO20 MEKCMY, I, 8 KOMOIHAYIT I3 3ACMOCY8AHHAM NPOEKYIUHO20
nepemeopents 0aoms MONCIUGICING GUOLIUMU 00IACMb MICYs PO3MAULy8ants 3a20108Kd. Excnepumenmanviui 0ocniodcenus
niomeepounu epekmusHicms Memooy, AKuil OY10 3anponoOHOBAHO, MA 00360UALU 3HAUMU YMOBU 11020 3ACMOCY8AHHA.

Knwouogi cnoea: noxanisayis 3a201068ka, 00Kymenm, 300paxcenns, 010k, npoeKyitine nepemeopenHs.

AN AUTOMATIZATION OF TITLE DETECTION
ON IMAGE OF A DOCUMENT
0.V. Gorokhovatskyi, O.O Peredrii

Paper is devoted to the construction of the method of localization of the title of a document on the image. The using of em-
pirical features, which distinguish title from main text, in combination with projection transform allows an opportunity of detec-
tion region with title on image. Experimental investigations confirmed an efficiency of the suggested method, and showed the

conditions of applicability.

Keywords: title localization, document, image, block, projection transform.
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