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BUCOKOIIBUKICHUN METOJI U151 BICTEXKEHHS MITOK Y CKAHOBAHUX
JOKYMEHTAX

Peminnuii O.A.
AHortanis: B naniit po6oTi Briepire 3aponoHOBaHO METOINMKY ITONIYKY MITOK B CKAHOBAHHX JOKYMEHTaxX 3a JOIOMOIOI0 METOIY
KpyroBux OiHapHUX oOuucieHb. [Tifxia TecTyeThest Ha 6a3i MITOK, 110 BHIUISFOTHCS HA BXIIHOMY 300pakeHHI 3a paXyHOK KiJI, 110
PO3MillleH] B YOTHPBLOX KyTax MiTKH. HaBeneHo pe3ynbTaTti 00poOKH BXiTHUX 300paX€Hb C TOYKH 30pY IIBUIKOAIT Ta HMOBIPHOCTI
KOPEKTHOI 00pOOKH BXiIHOTO 300pakeHHsI.
Anoranus: B nanHoil pabGoTe BIepBble IpeIOKEeHa METOJUKA ITOMCKA METOK B OTCKAaHMPOBAHHBIX JOKYMEHTaX € IOMOIIBIO
METO/Ia KPYTOBBIX OMHAPHBIX BhIuuciIcHU. [Toaxox Tectupyercs Ha 6a3e METOK, BBIAC/ISCMBIX HA BXOJAHOM H300paXCHHH 3a CUCT
KPYTOB, KOTOpbIE Pa3MEIICHBI B YETHIPEX yIWaX METKU. IIpuBeneHbl pe3yibTaThl 00pabOTKH BXOJIIINX H300paKeHUH C TOUKH
3peHust OBICTPOCHCTBHS H BEPOSTHOCTH KOPPEKTHON 00pabOTKH BXOXHOTO H300paXKEHHUSL.
Abstract: In this paper the technique of the labels search in scanned documents using the circular binary calculations is proposed.
The approach is tested on the basis of labels that are allocated on the input image with circles, which are placed in four corners of
the label. The results of the input images processing are described from the standpoint of performance and the input image correct
processing probability.
KirouoBi ciioBa: CKaHyBaHHS, BiJICTKEHHs MITOK, Ki1acuikallis 300paKeHb.

Beryn

CydacHuil CTPIMKHIA PO3BHTOK MH(PPOBUX TEXHOJIOTIH TPHU3BOJIUTH O TOTO, MO BEIWKA KUIBKICTh
MarnepoBUX TOKYMEHTIB (KHHUT, 300pa)keHb, TOIIO), MOTPEeOYyIOTH MPHUBEACHHS 10 mudppoBoro dopmary.
Haiibinpmr  po3moOBCIOKEHUH BapiaHT OOpOOKM TakmX JOKYMEHTIB € CKaHyBaHHS 3 TOAAIBIINM
po3Mmi3HaBaHHAM, KiIacu(iKami€ero i T.11.

Ha mpaktuIii 3ycTpidaroThes 3a/adi, OB SI3aHi 3 HAKIAJICHHIM IICBHX MITOK Ha BXIiTHI 300pakeHHS
nokyMmeHTiB. Taki 3ama4i OB si3aHi 3 BEIMKAMHU KUTBKOCTSIMH JOKYMEHTIB, SIKi B ITOJAIBIIOMY IOTPiOHO Oyme
ABTOMATHYHO KITacH(iKyBaTH.

O0pobka 300pakeHb 3aBKIM MOB’s3aHa 31 3HAYHUMH amapaTHUMU 3aTpataMu. B 3amaui kmacudikamii
300pakeHb IIi amapaTHi 3aTpaTH MOKHA MOJUIATH Ha JIBa THIH: 3aTpaTH, MOBs3aHi 3 BUMIIICHHIM 00 °‘€KTY Ha
¢oHi Ta 3aTpaT Ha KJIacu]iKalio BUIUICHOTO 00 €KTY.

B poboti posrisnaiorees 3anadi kiaacudikauii 00’exTiB 3a iXx ¢opmoro. Ilpuxiagzom moxe Oytn
Kki1acudikaniss 00’€KTIB HAa MOPCBHKIM MOBEPXHi, 3HATUX CIEKTPAILHOI0 KaMepol 3 TOBITPs, Kiacudikaris
00’€KTiB, IO PYXarThCs MO Byuii. /[0 ICHYHYHMX METOMIB MOKHA BIIHECTH METOJ MEIiaHHUX ocei[l],
po3Mi3HaBaHHs Ha OCHOBI MOPIBHSHHS BUJIUICHUX XapaKTEPUCTUK[2-5], HANIPUKIIa] KYTOBUX XapaKTepHCTHK[2].

B [6],[7] 3anponoHoBaHo Meron kiacugikanii 300pakeHb Ha OCHOBI aHaiizy (opMu IIyKaHuX
00’exTiB. OCHOBHOIO TIEpEBAror0 HaJl MPEACTABICHUMH METOJIAMH € IBHIKICTh 0OPOOKH BXiTHOTO 300paKeHHS,
KOJIM JIIsl BUALIEHHS 1H(OpMAIIii mpo Bce 300pa)keHHs JOCTaTHHO 3pOOHUTH JTUINE OJFH MPOXiJ] yepe3 BCi MiKCedi.
Kpim ToT0, MiHIMATBHOIO € 1 KUTBKICTh TAaHUX, sIKa Oy/Ie MOPIBHIOBATHUCH 3 €TAJIOHAMH, 0 TAKOXK MPHU3BOJIUTE 10
BUTpAITy B IMIBHIKOIII.

B crarTti po3risiHyTa 3a7ada BiICTEKEHHS MITOK Ha BXiTHOMY 300pakeHHI 3a JIOTIOMOTOI0 METOIY
KpyroBux OiHapHHX oO4mcieHb. Taka 3ajada MOXe MOCTaBaTH MpH 00poOIi BENUKOT KIIBKOCTI BiJICKAHOBAHUX
JOKYMEHTIB, 110 € JOCUTh aKTyaJbHAM B HAIl Yac iHpopMaTH3alii fokyMeHTooOiry. [IpencTaBienuit meton ais
po3mi3HaBaHHS 00’€KTIB HAa OCHOBI TEOMETPHYHOI BIAMOBIAHOCTI PO3MOIINIB TOYOK, IO HAJIC)KATh 00 €KTY B
TeOMETpUYHUX (irypax, siKi OKpeciorTh 00’ekT. MeTox mpalioe depe3 po30MBaHHS OOJIACTI 3HAXOKCHHS
00’eKTa Ha YaCTUHH, Ta 0OPOOKY CTATUCTHYHOI 1HPOPMAIIii, IKY MICTATH IIi YaCTHHH.

MeToro poOOTH € BUKOPUCTAHHSI METOAY KPYTOBUX OiHAPHUX OOYMCIICHB IS TTiABHUICHHS MIBUAKOCTI
3HAXOJDKEHHS MITOK Ha BX1JIHOMY 300pa)k€HHI CKAaHOBAHOTO JIOKYMEHTY.

st 00poOKK BXiTHOTO 300paKCHHS CIIOYATKY BHIUISETIOThCS Kiacudikaropu uist 3adapOoBaHuX Ta
He3adapOoBaHMX eneMeHTiB MiTok. Hanani BinOyBaeTbcst oOpoOka: cerMeHTalis, kiacudikaiis, IepeBipka
ki1acu()iKOBaHUX €JICMCHTIB Ha BiIOBITHICTh BXiHII MITIIi.

MaremaTu4na Mojaeb MeToay

B cuctemax peajpHOro 4Yacy IUBHJIKICTH OOYHMCICHb Ui igeHTH(IKaii 00‘€KTYy € KPHUTYHOIO
BeNMMYHHOIO0. J[0 TIpo0ieM fKi € BTOPUHHUMH PO3IMi3HABAHHSA MOKHA BiHECTH BiIJANICHICTH Ta KyT TOBOPOTY
00’exTiB. ToMy BHHHKA€E MOTpeda y MPOCTUX, OJHAK JOCTATHHO MOTYKHUX METOaX Kiacugikarii.

Komm knmacudikaiiist cTocyeTbest 00°€KTiB, SIKI HaJIekKaTh A0 MEBHOTO CKIHUEHHOTO aj(aBiTy, MTOIILHO
BUKOPHCTOBYBaTH METOJM, IO 3a0e3MeuyloTh MAaKCUMAIbHY IIBUAKOMII0 dYepe3 aHali3 TUIbKH JESKHUX
XapaKTepUCTUK 00‘ekTy. B [6] 3ampomoHoBaHO MeToj kiacudikamii 300pakeHb Ha OCHOBI aHalizy (GopMu
IIYKaHUX 00’ €KTIB, SIKUH JEMOHCTPYE 3HAYHY IIBUIKOII0 TIPH 00pOOII BXiAHNX 300paskeHb.

B[6] HaBenmeno BapianT 300py iH(MopMarii mpo GopMy 00’€KTy 3a IOIIOMOTOI0 METOXy OiHapHHX
KpYroBux o0uncieHb. HaBeneMo KOPOTKY CyTh 1aHOTO METOJY.
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CrnoyaTky 3HaxXOAMTHCS LEHTP Mac YOpHO-OUIOro 300paskeHHsS mpeamery 3a ¢opmynoro (1) — BiH i
Oyze UeHTPOM KoJia.
X, oMy A+ Xy, X, M,

X =
m +m, +..m, (1)
youmy, my by, om,
m +m, +..m,
ae X; Yi — KOOPAMHATM TOYKM 3 Macoo m;.

OCKUTBKY BXITHUH (aiin Mu BBakKaeMo OiHApPHUAM, KOKHA TOYKA MOXE NMPUHAMATH JIUIIE 3a0apBICHIH
(m; = 1) abo Hezabapsienuit (m; =0) craH.

JUis 3HaXOMKEHHS pajiiycy Koua, B AKi Oyze BIUCAaHO 00’€KT, 3allpONOHOBAHO HACTYNMHUH MeTox. Bin
HEeHTpY Mac B Kk HampsMmkax OyayroTecsi BekTopH. IloTiM oOupaeThcss m HiAMHOXKHMHA BEKTOPIB 3 HAlIOBIIOIO
JIOBXKMHOIO ITPOXOJDKEHHSI yepe3 00’€eKT (uepe3 TOYKH, sKi € 3abapBieHMMH). 3HAYCHHs JIOBXKMHHU DajiyciB
3HAXOJIUTHCS SIK:

R=L3 0 c0m), @
m i

21.]'[5[ 3HaXOKCHHA paﬂiycy KOXHOTO JO0JAaTKOBOI'0 KOJa Bcepem/mi 30BHIIIHBOTO BUKOPUCTOBYETBHCA
dopmyny()
— (o}
R, =R, -co0s(45°) (3)

ne R; — paniyc mrykaHOTo BHYTPIIIHBOTO KOJIa;
R;.| - pazniyc nonepeHb0 00UHCICHOTO KOJIa;

O0’eXT KOJIa MPEICTaBUMO y BHTIISL 3aJICKHOCTI B MIKCEIIB, IO HOMY HaJCKaTh:

cp) - ZPur )

’
Z pi,_/‘ |p:]

e pij —TIKCENb, 10 HAJIEKUTh KOy,

p=1- 3a0apBiIeHNN TIKCETb.

B 3amexxHOCTi Bi KINBKOCTI KaciB 00’€KTIB Ta iX CKJIQIHOCTI BBOIUTHCA OyAb-fKa KiJIBKICTH
BHYTpPINTHIX KT K Xapaktepuctuk — C(P;) ,C(P,), C(P;)... Jlanuii BapiaHT 3HaYHO MIBUIIINK 3a 1HII METOIH
BHIICHHS MICIIEBHX 0COOJIUBOCTEH 00’ €kTy [6-7].

Pesymbratn  anamizy koHkperHoro C(P;) 00’ekTy mopiBHIOBaTUMYThCS 3 eranmoHHUMH C(P)’
3HAYCHHSMU U KOYKHOTO 3 KIIACiB, B PE3YJIbTATI YOTO 3HAXOAUTUMYThCS HAHOIIBII BiAMIOBIIHI KJIacH.

IIpakTH4yHa peajizauis MeToay A8 BUIIJIEHHSA MiTOK HA CKAHOBAHUX J0KYMEHTAaX

Jlnst KOHKPETHOCTI MOKHA PO3TJISIHYTH 300paskeHHs, HaBeJeHe Ha puc. 1. [loBepx TEKCTy HaKiIageHO
MITKY, OCHOBHHMH XapaKTEPHUCTHKAMH sIKOi € 3adapOoBaHi Ta MPO30pi KPYrH y KyTaxX MITKU. 300parkeHHS
MICTHTB Y CO01 BEIHKY KiJIBKICTh TEOMETPHYHHIX IPUMITHBIB, SIKi IPEACTABISAIOTH COOOI0 JIITEPH aHTITIHCHKOTO
andasity. Takox TaM MOXXyTb OYTH PO3MIIeHi 300paykeHH 1 T.11.

¥}

Pucynok 1 — 300paskeHHS BiJICKaHOBAHOI CTOPIHKM TEKCTY 3 HAKJIaJIEHOIO Ha TEKCT MITKOIO

om0 mpoMiXKHUX KPOKIB MOKHA BiJHECTH BUJUICHHS THUX OO‘€KTIiB, SIKi HaleXaTh 300paKEHHIO
3aBISIKY @) PIIBTPYBAHHIO 32 pO3MipoM; 0) 3aBISIKM BUKOPUCTAHHIO TOTO (haKTy, IO MiTKa (OPMYETHCS 3aBISIKU
CIOJYYCHHIO YOTHPHOX CHUMBOJIIB BU3HAYCHOTO al(aBiTy i B 3aralkHOMY BHIIAJIKY YTBOPIOE MPSIMOKYTHHK.
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ITowaTkoBHii aHaI3 MOKA3ye, IO 3arajioM MiTKa BUAUISETHCS 3 3arajbHOTO an(aBiTy JIMIIE 3aBISIKH
YTBOPEHHIO MPSIMOKYTHHUKA 3 BX1JTHUX €JIEMEHTIB.

3a yMOBOIO, HAM HE MOJKHA MPHUBSA3YBATUCH JIO €JIMEHTIB CKAHOBAHOI CTOPIHKH, T.f1. Ha HIH MOXYTh
OyTH TEKCTH Pi3HOTO PO3Mipy Ta PUCYHKH. MiTKa TaK0X MOKe OyTH Pi3HOTO PO3Mipy, €AWHE, IO 3ATHUIIAE€THCS
B MITIIi CTaJIUM — I1€ CUMBOJIM Ta IX PO3Mip B KyTaX MiTKH.

B namomy BUMaaKy Maemo /iBa THIIM CUMBOJIIB B KyTKax — 3aapboBane Ta HesadapOoBane koio. Js
TOT0 MO0 BUMITUTH I1i KOJIA MPOMIOHYETHCS MPOBECTH CETMEHTAIIIIO 3 (DUTBTPAIIi€I0 OOEKTIB IO PO3MIpY.

[TotiM 3 MHOXWHH O00‘€KTiB, SIKi 3aJUIIMIKACH, MOTPIOHO 00paTh Ti, sIKi BINMOBIZAIOTH MO (opMi
HAIIUM ILiTOBUM 06‘ckTaM. IX Oyjme ommcyBaTw HacTymHumii andapit (HOro MoskHa OOMEKHTH JIHIIE THMH
300pakeHHAMH, SKi MOXKYTh HaJexkaTh MiTkaM (C; s 3adapdoBannx 300pakeHs Ta C, st He3adapOOBaHNUX)):

C,(P)>=0.9, )
C,(P)<=0.1.

OcTaHHIM KpPOKOM € BHOIp THX OO0‘€KTiB, SKi YTBOPIOIOTH MPSAMOKYTHHK. /{71 IIhOTO JOCTaTHBO
CKOPHCTATUCH MTPOCTUMH MaTEMaTHYHUMHU MEPETBOPEHHAMH, SIKi BU3HAYATh MapaselbHICTh MPSIMHUX, YTBOPEHNX
THISIMH.

3 TOYKH 30py TMOMIYKY IIIOBHX OO0‘€KTIB 3a (hopmoro, HAcC HaKOinbIIe MiKaBUTh 2 Ta | eTamu.
Anroput™m cermenTarlii 0yB oOpanwmii 3 6i0mioTexkn AForge [8] — BlobCounter. Bin m03Bojsie BUAIIATH Ha
BX1JTHOMY 300pakeHHI BCi 0o0nacTi B 3ajaHOMy iHTepBaii po3mipiB. [lomambimia 06podka — 30ip CTATHCTHYHHUX
JAaHHUX Y BUUICHUX elleMeHTax 1o Gpopmyi (4) i HOPIBHAHHSA 1X 3 BEJIMYMHAMH, IPUBEICHUMH B (5).

Ha nepconansnomy xommnbrorepi 3 CPU 2GHz oneparist cerMeHTanii BXiIHOro 300pakeHHsT po3MipoM
3904x5656 BinOyBaeThCs B cepeqHBOMY 3a 5 ceKyHI (HaimoBIia orepais). [lomanbiie KOpeKTHE BU3HAUCHHS
KiJI, SIKi HaJexkaTh MiTKaM, 3aiiMae nmpuoimsHo 100 MimicekyHI.

BucHoBku

B naniii crtarTi Bhepiie 3arnporoHOBAHO METOJ BHPILICHHS 33/adi MOLIYKY LIIbOBHX O00‘€KTIB Ha
300pakEHHSIX 3a JOMOMOTOK MeToay kiacuikamii 00’€KTiB 3a KOPESMIMHUMH O3HAKAMHU BiAMOBIIHOCTI
po3noainiB 3adapOoBaHUX TOYOK, IO HAJEkKATh 00 €KTY BCEpENMHI TeOMETPHYHMX (iryp, sIKi OKpECcIIoTh
00’ekT. SIk reomeTpuyHa Girypa i BUPIMICHHS KOHKPETHOT 3a/1a4i 0yJ10 00paHO KOJIO, T.s. BOHO MaKCHMAJIbHO
cniBnajiae 3 GopMoIo LiILOBHUX 00°€KTiB NoIyKy. OCKUIBKK y poOOTI BUKOPHCTBYBAJIACh MPHB sI3Ka JI0 TAKOi
BEJIMYMHA SK PO3MIp IITBOBOTO 00°€KTY, MOBEIOCS 3HEXTYBATH OJHIECIO 3 BAXKIMBHUX BIACTUBOCTEH MIILOBOTO
METOJy — iIHBapiaHTHOCTI JI0 pO3Mipy 00°€KTY.

[lin dWac mpoBeneHHS EKCIEePHUMEHTY OyJ0 MOCATHYTO BHCOKOI MIBHAKOMIi(BM3HAUCHHS KiT, SKi
HaJIe)KaTh MiTKaM, 3aiimae mpuOim3ao 100 MimicekyHI) Ta BHCOKOI IMOBIPHOCTI KOPEKTHOI imeHTH(iIKamil
KYTOBHX 00‘€KTIB MITOK(MITKM KOPEKTHO pO3IMi3HaBamuch Ha 17 3pazkax i3 20 — WMOBIpHICTH KOPEKTHOTO
posmizHaBaHHA 85%). B momampmoMy TIaHYEThCS TPONOBKUTH POOOTY 3 HABEACHWM METOJIOM IS
BIOCKOHAJICHHSI HOT0 CTIMKOCTI MO BiJHOUICHHIO 10 TPHCYTHOCTI IIyMy Ha 300pa)KeHHI Ta IMiJBUIICHHIO
TOYHOCTI.
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