XXYPHAI HAYKOBUI OrNAM Ne 3 (24), 2016

HAYKOBWM XYPHAN

HAYKOBMWI ornsaf

Ne 3 (24), 2016

3ACHOBAHO Y 2013 POLII

BUXIA 3 OPYKY: AECATb PA3IB HA PIK

cBIAouUTBO NPO AEPXABHY PEECTPALIIO
CEPIA KB Ne 20878-10678P

3acHOBHMKM

Kadpeapa ekoHOMIYHOT Teopil JIbBIBCbKOT
KOMepLiNHOT akagemii;

Kadpegpa cycninbHO-NOMAITUYHNX HaYK
BiHHMUbKOro HaLioHanNbHOro TEXHIYHOIO
yHiBEpCUTETY;

Kapegpa inocodCcbknx Ta couianbHUX HayK
YepHiBeLbKOro ToproBesfibHO-eKOHOMIYHOIo
iHCTUTYTY KniBcbkoro HauioHanbHoro
TOProBefnbHO-EKOHOMIYHOMO YHIBEPCUTETY;
[HCTUTYT HaykoBOro NporHo3dyBaHHs (M. KuiB);
[HCTUTYT peknamu (M. Kuis);

KpyMCbKUin iIHCTUTYT EKOHOMIKM Ta
rocrnogapcbekoro npasa (CeBacTononbcbka
dinis);

'pomagcbka opraHisadis "Acouiauis
"AHaniTnkym" (M. BiHHMLSA);

MixxHapogHe ToBapuCTBO NpaB NIIOANHN
(YkpaiHcbka cekuis);

LleHTp Mi>XHOPOOHOIrO HayKoBOro
cnispobiTHuuTBa «TK MeraHomy;

POCCHIACKWIA MHOEKC
HAYUHOID LUMTUPOBAHKMA

Science Index

«PoOCiCbKMi iIHOEKC HAYKOBOIO LIUTYBAHHA»
(«PIHL, SCIENCE INDEX»)

YKypHan BKno4YeHo 0o

NMiueHsinHnn gorosip Ne 630-10/2013
Big 18.10.2013

EnekTpoHHa Bepcis XXypHany
http://www.naukajournal.org

HaykoMeTpuuHoi 6a3n aaHnx Science Index

THE SCIENTIFIC JOURNAL
SCIENTIFIC REVIEW

Ne 3 (24), 2016

WAS FOUNDED IN 2013

IT IS ISSUED TEN TIMES A YEAR

CERTIFICATE OF STATE
REGISTRATION
KB Ne 20878-10678P

Founder

Department of Economics, Lviv
Academy of Commerce;

Department of social and political
sciences, Vinnytsia National Technical
University;

Department of Philosophy and Social
Sciences Chernivtsi Trade and
Economics Institute Kyiv National Trade
and Economic University;

Institute of Scientific Forecasting (Kyiv);
Universities' Institute of Advertising
(Kyiv);

Crimean Institute of Economics and
Commercial Law (Sevastopol branch);

NGO "Association "Analitikum"
(Vinnytsia);

International Society for Human Rights
(Ukrainian section);

Center for International Cooperation "TK
Meganom";

POCCHICKWA MHOEKC
HAYUHOMD UMTWPOBAHWA

Registered by «PIHL|
SCIENCE INDEX»

Registration Certificate Ne 630-10/2013
dated 18.10.2013

The electronic version
http://www.naukajournal.org



XXYPHAI HAYKOBUI OrNAM Ne 3 (24), 2016

YK 004:627
HHPOBJIEMBI IU®POBOI'O ITPEOBPA3ZOBAHUA U
ABTOMATHYECKOI'O IIEPEBOJIA TEKCTA
KAHIMAAT TEXHUYECKHUX HAYK, J0uHeHT, Jlomonocos IO. B.
HauuonanbHblii  OpUAMYECKUN YHUBEpcUTeT uMeHM SpociaBa Mynporo,
Ykpauna, XappKoB
Jlomonocora 7K. B.
XapbKOBCKUI HAallMOHAJIBHBIM YHUBEPCUTET CTPOUTEIIBCTBA MU APXUTEKTYPHI,
Ykpauna, XappKoB

B pabome paccmampuearomea memoowvl Kiaccuguxayuu, npumeHsemvle
npu yugposou obpabomke OU-MOHATLHLIX U300PANCEHUL MEeKCMd, NOJYYEHHbLX
CKAHUposaHnuem um yugpposvim Gomoepaguposanuem. i u3eecmHuvlx Ha
Ce200HAWHULL  0eHb  ANeOpUMMO8  Kldccuukayuy,  6KI04As  XOPOULO
3apexkomenoosasuuii  ceos - aneopumm JB2, npusedenvl KoauuecmeenHvie
Xapakmepucmuky Kidccuukayuu — 4Yucio KIAccos, NOAYYAeMbIX IMUMU
aneopummamu 01 u3o0paxcenusi cMaHoapmuou cmpanuysl mexcma. Tax-dce
NOKA3aHO, 4MO  MUHUMANbHO  BO3MOJNCHOE  KOIUYECMBO  KIACCO8  Npu
Kaaccuukayuu u300padxceHuti CUMB0I08 MeKCma HnOo3680Jiem YMEeHbUUMb
OWUOKY DACNO3HABAHUS MEKCMA CUCMEeMAMU ONMuUYecKko20 pacno3HABAHUSL.
Munumuszayus owubKU pacno3Hasanus mekcma no36o0Jsaem NosblCUmMb Kauecmeao
aA8mMoMamuyecKo2o nepesooa Ha UHOCMPAHHbIU A3bIK.

Knrouesvie cnosa: knaccuguxkayusi u300pasxceHuti mekcma, Cucmembl
ONMUYeCcKo20 pacno3Hasanusl, KOMNbIOMEPHBIU NepPesoo MeKcma.

Kanouoam mexHiuHux Hayx, ooyeum, Jlomownocoe FO. B. I[Ipobremu
yugposozo nepemeopeHHs ma  ABMOMAMUYHO20 NepeKiady mekcmy /
Hayionanvuuii ropuouunuti yuieepcumem imeni fApocnasa Myopoeo, Vipainua,
Xapxis.

Jlomonocosa K. B. Ilpobnemu yugposoco nepemeopenns ma
asmomamuyHo2o nepekiady mexkcmy / XapKieCoKuii HAYIOHATbHUL YHIGEepCUmem
byoienuymea ma apximexmypu, Yxpaina, Xapkie

B pobomi poszensdaromvcs memoou xnacughixayii, wo 3acmoco8yromuvcs
npu  yugpositi  0bpodyi  Oi-MOHANLHUX 300pAdHCEHb MEKCMY, OMPUMAHUX
CKAHYBaHHAM a00 yugposum omoepaghyeannam. s 8i0omMux Ha CbO20OHIWHIU
OeHb aneopummie Kiacugikayii, exurouaryu 00ope 6ioomoeo - arcopumm JB2,
HABeOeHl KLIbKICHI Xapakmepucmuxkuy Kiacu@ikayii - Yucio Kuacis, 00epiHcaHux
YuMu aneopummamu 0 300paxcenHs cmaHoapmuoi cmopinku mexcmy. Takoowc
NOKA3AHO, WO MIHIMAILHO MOJNCIUBA KIIbKICMb KIACI8 npu Klacugixayii
300pasxfceHb CUMB0I8 MeKCmy O003801A€ 3MEHWUMU NOMUIKY DO3NIZHABAHHSL
mekcmy — cucmemamMu — ONmMu4Ho2o  po3nizHasanua. Minimizayia  nomuiKu
PO3NI3HABAHHA MEKCMY 00360JI5€ NIOGUUWUMU AKICINb ABMOMAMUYHO20 NEPeKIady
Ha iHO3eMH) MO8).

Knrouosi cnosa: xknacugikayis 306padxicenvb mekcmy, cucmemu ONMuUYHO20
PO3NI3HABAHHS, KOMN ' TOMEPHULI NepeKaa0 MeKCmy.
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PhD, Associate Professor, Lomonosov Yu. V. Problems of digital
conversion and automatic translation of text / Yaroslav Mudryi National Law
University, Ukraine, Kharkiv

Lomonosova  Zh. V. Problems of digital conversion and automatic
translation of text / Kharkiv National University of Civil Engineering and
Architecture, Ukraine, Kharkiv

The paper deals with the classification methods used in digital processing
of bi-tonal image of the text, obtained by scanning or digital photography. For the
currently known classification algorithms, including well-established - an
algorithm JB2, given the quantitative characteristics of the classification - the
number of classes obtained by these algorithms to image the standard page of
text. Thus, it was shown that the smallest possible number of classes in the
classification of images of text characters can reduce the recognition error text
optical character recognition systems. Minimizing OCR errors can improve the
quality of automatic translation into a foreign language.

Key words: classification of images of text, optical character recognition
(OCR), computer translation of the text.

Berynienne. IloctanoBka nmpo0seMbl M aHAJIU3 JUTepaTypbl. beciieHHbIE
COKpPOBHIIA JUTEPATYPHOU, HAYYHOHU, HUIOCO(PCKON MBICTH, KOTOPbIE HAKOTIMIIO
YeJIOBEYECTBO, XPAHATCS B MHOTOYMCIEHHBIX OMOJMOTEKaxX B IMEYATHOM WU
PYKONMCHOM BHJI€ W HYXJIAIOTCS B MpeoOpa3oBaHUU B 3JIEKTPOHHYIO (opMmy.
[Ipouecc mnepeBoga OyMakHBIX KHUT B JJIEKTPOHHBIN (uudpoBOi) BUA
Hazvieaemcs oyugposkou. B pezynbrare OUPPOBKU MONTYUYAKOTCS 1EKMPOHHbIE
KHUeU — TO €CTh XpaHUMBIA B ¢aiije TeKCT, OPOPMIICHHBIM B BUIE MPUBBIYHON
KHUTH.

Emie B HeJaBHEM NPOLIIOM CO3JaHHUE DJIEKTPOHHOW KHUTH HPOUCXOIUIO
TOJIBKO C MOMOIIbI0 PYYHOTO Habopa TEKCTa, YTO SIBJIAETCS KpailHe TPYAO0EeMKOM
U, CcleoBaTelbHO, Joporoil omepauueil. B Hacrosimee Bpems ounudpoBka
MEYaTHBIX JOKYMEHTOB OCYILIECTBIISIETCS C MOMOIIBIO CKaHepa WIM LHUPPOBOTro
¢doToamnmapaTa ¢ MOCIEAYOIMEH MPOrpaMMHON 00pabOTKON U COXpaHEHHEM B
OJIHOM U3 opMaToB rpadpuueckux ¢ainos. Ha ciaemyroiiemM stane npou3BoIuTCs
onThyeckoe pacno3zHaBanue Tekcra (texHoyorus OCR), mnpeBpamatonias
M300paKeHUE TEKCTa B COOCTBEHHO TEKCT, ISl JajdbHEHIIEro COXpaHEHUs B
OJIHOM W3 TEKCTOBbIX (OpPMATOB WM JJIsi aBTOMAaTUYECKOIO IepeBOoJa Ha
MHOCTPAHHBIN S3bIK.

Hcnons3oBanue METOJI0B Kiaccudukanuu ABJSETCSA BECbMa
NEPCHEKTUBHBIM M Pa3BUBAIOIIMMCS HANpaBlI€HUEM B TEOPUM M MPAKTUKE
00paboTku u300pakeHui paznudHoil Qusudeckod npuposasl [1-3]. Haumbomee
BECOMOE 3HAUYEHHUE OSTU METOJbl MPUOOPETAIOT MNpU 00pabOTKE U CHKATHH
M300paKEHUN TEKCTa, KOTOPbIE UCTIOIB3YIOTCS JJIsl IEPEBO/IA TIEYaTHBIX W3/IaHUN
B DJIEKTPOHHBIM BuA. W3BeCTHO, YTO U3-3a PE3KUX KOHTPACTHBIX TIpaHUIL
CUMBOJIOB M UX OOJBIIOrO0 4HCIa HEYJIOBJIETBOPUTEILHO paboTaloT
KJIACCUYECKHUE METO/bl KOMIIPECCHH JIaHHBIX, OCHOBAaHHBIE Ha OPTOTOHAJIBHBIX
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npeoOpa3oBaHuUsAX, B TOM 4Hclie Ha npeodpaszoBaHuu Dypbe U BEUBIET-aHATU3E
[4].

B paGotax [5, 6] mpeacTaBieHbl METObI CXKAaTHUsI U300paKEHUN TEKCTa,
OCHOBAaHHbIE Ha BBIJICJICHUU CBSI3HBIX CHUMBOJOB U HUX KIacCU(PUKAIIUM.
VY CTaHOBJIEHO, YTO MPAKTUYECKH MHHUMAIbHOE KOJMYECTBO KIJIACCOB, KOTOPHIE
ObUIM  TOJIydeHBl B pe3yibTaTe KiIacCU(PUKALMK BBIJEICHHBIX CHMBOJIOB,
omnpezensieT BbICOKUN KOA((UIIMEHT CKaTusi BCEro M300pakeHHs TeKcTa. bbuio
TaKk XK€ OTMEYEHO, 4YTO OJyiarojaps omnepauusM YCpPeAHEHHUsS KiacCU(pUKALMS
CUMBOJIOB CYIIECTBEHHO YJIYYIIaeT KaueCTBO PACHO3HABAHUSA TEKCTA B CHUCTEMaXx
ontuyeckoro pacrno3HaBanus cuMBojioB OCR (optical character recognition).

B paGotax [5, 6] moka3aHO, 4TO CpaBHEHHE C JIY4IIIUM B HACTOSIIEE
BpeMsl CHEIHAIbHBIM QJITOPUTMOM JJisi CKAaTUi M300pakeHuil Tekcra — JB2,
BKJIIOUEHHBIM B ¢dopmar DjVu, kadecTBOo Kiaccuukanmuum y pacCMOTPEHHBIX
METOJ/IOB 3HAYUTEIBHO BbIlIe. KomuyecTBO Ki1accoB, MOJYUYEHHBIX B pe3yJibTaTe
kinaccudukanuu, Oonee yemM B 2-2,5 pa3a MeEHbIIEe TpPHU pa3pelICHUSIX
ckanupoBaHusi B nuamna3zoHe 200-600 dpi. DTo MO3BOIWIO MOBBICUTH CTENEHBb
CKaTHsl BCEro M300pakeHHsl TEKCTa MO CpaBHEHHUIO ¢ anroputmoM JB2 (dopmar
DjVu) na 25% — 35%. YMeHbllIeHHE KOJIUYECTBA KJIACCOB B CJIOBAapE CUMBOJIOB
TEKCTa MO3BOJISIET TAK)KE€ CHU3UTH OUIMOKY paclio3HaBaHUs CUMBOJIOB TE€KCa, UTO
B CBOIO OY€pe/b MPUBEAET K MOBBIIICHNUIO KAYeCTBAa aBTOMAaTHYECKOT0 TIEPEBO/IA.

N3 cka3aHHOrO MOXKHO CJelaTh BBIBOJ, YTO MaccoBas OLM(POBKa
MeYaTHONW MPOAYKIIMH HPOLUIBIX JIET B 3JEKTPOHHYIO (OPMY C TMOCIEAYIOLIUM
MEePEBOJIOM HAa MHOCTPAHHBIN S3bIK — 3TO CJIHUIIKOM CJIOXXHBIM MyTh, IO KpalHEH
Mepe, MOKa MpOrpaMMbl ONTUYECKOTO pACHO3HABAaHUA M aBTOMATUYECKOIO
nepeBojia He OyIyT CYIIECTBEHHO YCOBEPILIEHCTBOBAaHbI. Takum o0Opa3om, Ha
CErOJHSALIHUN JI€Hb, OCTAETCS €IMHCTBEHHBIM NyTh: 1) yiydllleHHEe KayecTBa
KJlaccu(UKauu CHUMBOJIOB B M300paX€HUM TEKCTa; 2) MUHUMHU3ALUS OIIHOOK
pacno3HaBaHUs CHUMBOJIOB TEKCTa; 3) yIydYIllIEHHE KayecTBa aBTOMATHYECKOIO
nepeBo/ia TEKCTa MPU MOMOIIY KOMITBIOTEPHBIX MPOTPaAMM.

B sTrom HampaBieHHM cleNlaHbl CYIIECTBEHHBIE IIard, HayMHas OT YXKe
MOKAa3aBIIMX CBOIO MpakTUYecKylo IUeHHOcTh ¢GopmatoB PDF u DjVu wu
3aKaH4YMBas aIropuT™Mami [3, 5, 6], HaXOASIIIUMUCS €I1I€ B CTaAUU Pa3pabOTKHU.

Heab HacTosilell cTaTbM — JaTh 0030p MJEH M METOJIOB, HA KOTOPBIX
OCHOBAaHbI AJITOPUTMBI MTpeoOpa30BaHus U KilacCU(PUKALIMK N300paKEHUM TEKCTA.
[IpoBecTn cpaBHEHHE TMOJIYYEHHBIX KOJMYECTBEHHBIX I[IOKa3aTeliel METO/I0B
knaccudukanuu. IlokazaTh BIMsSHHE KauecTBa KJacCHU(PUKALKMKA CHUMBOJIOB Ha
TOYHOCTh UX PACIO3HABAHUS U KAYECTBO aBTOMATHYECKOT0 MEePeBOia TEKCTa.

O61mas cxema U MOClIeJOBAaTEIbHOCTh 00Pa0OTKU TEKCTa MpeJCTaBIeHa Ha
puc.l.

BbigesieHue cuMBOJIOB M UX Kiaccupuxkanusi. Bricokue pe3ynbTaThl,
JIEMOHCTpUpYeMble anropuTMoM JB2, OOBACHSIOTCS TE€M, YTO OH HCIOJIb3YyeT
Kjaccudukanuio cUMBOJOB. BooOuie uaes cxatusg HHQOpMALUMU C TOMOUIBIO
Kjlaccu(ukauyu O4YeHb TMpPOCTa M HJACAIBHO MOAXOAUT sl 00paboTKH
M300paKEeHUI TEKCTa.
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HoryMeHT Ha CHaHWpOBEHWE C Knaccudmkauna cCMMBONOE
(PH3HYBCHOM 380 8HHEIM MA0BpAKEHHA TEKCTA.
(BYMEHHOM) g pEzpELISHIEM. CnoBapk CUMBONOE
HOCKTEN®G MaobpaHeHue 5 (KOMWYECTEO KNACCOB] W
3

PacnoaHaBaHWe CUMBONOB.

M30BpaKEeHNA TeKCTa JNEKTPOHHEIA OoKyMeHT. 4

dann rpaguyeckoro ABTOMATHYEKCHIA Nepeson
thopmaTta ¢ TEKCTA HA MHOCTPaHHLIA

n3oBpaxeHnem A3bIK 5
TeKCcTa

INEKTPOHHEIR OOKYMEHT Ha
WHOCTPAaHHOM A3kLIKE 6

Puc. 1. dTansl npeodpa3oBaHuA U MEPEBOAA TEKCTA.

[Iycte HEoOXomuMo oO0paboTaTh HEKyI HWH(OpMAIHMIO, KOTOPYH MOXKHO
pa30uTh KaKUM-TO 00pa3oM Ha 3JIeMEHTBHL. ECiHM 3TH 3JIeMEHTHl WH(GOpMAIUH
00BEIMHUTH B KJIACCHI TaK, YTOOBI B KAKJIOM KJIaCCE HAXOIUIUCH TOKICCTBCHHBIE
(pattern matching) unu mouyTu TOXJAeCTBeHHBIE (soft pattern matching) snmemeHTHI,
TO HET HYXXIbl XPaHUTh BCE IJIEMEHTHI MH(POpPMAIMM — JOCTATOYHO XPAHHTH
TOJNBKO IO OJHOMY OJJIEMEHTY W3 Kaxzaoro kiacca. COBOKYIMHOCTh TaKUX
DIIEMEHTOB — MPEJCTaBUTENCH KIIaCCOB — HA3bIBAeTCs crosapem. Kpome Toro mis
BOCCTaHOBJICHHsSI WH(OpPMAIMU HYXHO eIle HWMeTh TaOJauIly, Ha3bIBAEMYIO
«KapTOW pa3MelIeHHs KJIacCOB», KOTOpas IS KaXIOTo Kiacca yKas3blBaeT, B
KaKOM MECTE MCXOJHOU MH(DOPMAIIUU HAXOIATCS €0 SJIEMCHTHI.

SIcHO, 4TO CTENCHB CXKATHS JAHHBIX C IMMOMOIIBIO KIACCHU(UKAIIMK TEM BHIIIIE,
4eM MEHbIIIEe KIaccOB 00pa3yeTcs MpH KiIacCu(pUKAIUA CUMBOJIOB U YeM OOJIbIIe
AJIEMEHTOB HaXOJUTCS B KaXKIOM Kiacce.

B cayuae cxatus wu3o0OpakeHuss OwHapHOro (4epHO-0€I0ro) TeKcTa
€CTECTBEHHBIM 3JICMCHTOM HWH(OpMAIUu SBISICTCS HM300paKEHHUE OTACIIBHOTO
cumBoia (OykBBI, IU(PPBI, 3HAKA NMPETUHAHUSA U T.I.). BbIIeaecHUe CUMBOJIOB HE
IpeCTaBIsieT co0oi 0co00 TPYAHYIO 3a7ady. Bo BCceX M3BECTHBIX alropuTMax,
BKJIFOUast anroput™ JB2, CHMBOJBI BBIIEIAIOTCS KaK CBS3HBIC OOJIACTH,
COCTOSIINE U3 YCPHBIX TOUCK.
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Cnenyer 3aMeTUTh, YTO IMPU ATOM HEKOTOpPbIE I'PaMMAaTHYECKHE CUMBOJIbBI
pacmnajarTcs Ha yacTH (Hanpumep, OykBa «&» JaeT TpU CUMBOJA), a HEKOTOPbIE
(manpumep, coueranusi Buaa “th”) odwveaunstorcs B oguH. Kpome Toro meron
HEMPUToeH ISl TEKCTOB C MCEBAO0 PYKONMUCHBIM mpudTtoM. CTeneHsb cxaTus U
nanbHeWmas o0paboTka Takux TEKCToB airoputmMoM JB2 u  apyrumu
KaTacTpopUUYeCKn HU3Kasl.

OpHako He 93TO MpeAcTaBisieT co0OM TJaBHYIHO TPYIOHOCTh IpHU
KJIaCCU(PUKALIUH YXKE pa3/ICICHHbIX CUMBOJIOB.

Ha puc. 2, B3aToM u3 pabotsl [6], npeacTaBieHbl TPU CIy4ailHO BhIOpaHHbIE
n300pakeHus OYKBBI «n» M3 pa3iIuyHbIX 257, BXOASAIMIMX B H300pakeHUe
cTpaHullbl Tekcta opmaTa A4, pu paspemienun ckanupoBanus 300 dpi.

Puc. 2. Bausinue myMoB ne4aTu ¥ CKAHMPOBAHUA HA N300pakKeHU s
cuMBoJIa “n”.

Bcem odeBuaHO, UTO Ha CTpaHUIlE HE HANAECTCS HU OJHOM TMapbl CHMBOJIOB
«Ny, TMOJTHOCTHIO COBMAIAIOIIMX APYT ¢ Apyrom. To xke, 3a peIKUM UCKITIOUCHUEM,
OTHOCUTCS W K JPYTMM CHMBOJIaM, Jaxe ToukaMm. [IpHunMHON A3TOro SBICHUS
SIBJISFOTCS IIYMBI (TO €CTh CAyYalHbIC MCKaKCHUsS), BO3HUKAIONIUE MPU TCYATH
CTpPaHHIIBI M €€ TOCIeayloneM CcKaHupoBaHuHW. IllyMbl medyath B OCHOBHOM
BbI3BaHBI JU(Py3ueH Kpacku, KUAKOW WM TBEPAOH, BIOIb XaOTHYCCKU
PacIoIOKCHHBIX KammuisipoB Oymaru. I1IlymMbl CKaHUpOBaHUS — HECOBMAJICHHEM
KOHTYPOB CMMBOJIa C MaTpUIIeH CKaHepa, I0JT00HO TOMY, KaK MpsMas HaKJIIOHHas
JIUHUS HA DKpaHE MOHHTOPA OTOOPAKAETCS «CTYIICHBKaAMM.

YenmoBeky JIETKO 3aMETHTh, YTO BCE TPH H300paKCHHUsS, NMPHUBCICHHBIC Ha
pHuC. 2, TPEACTaBIAIOT co0oi OykBy «n». OJHAKO TIOKa HE CYIIECTBYET
aNITOPUTMAa, KOTOPBIH MOT OBl YCTAHOBHTH TOXKICCTBEHHOCTH ITHX CHMBOJIOB C
TOM K€ JIOCTOBEPHOCTHIO, UTO M YCIIOBEK. JTO M €CTh TJIABHAS TPYIHOCTH, HE
MO3BOJISIIONIAsT  Pa30UTh W300paKEHUS CHMBOJIOB Ha KJIACChl, TaK YTOOBI
OJTHOBPEMEHHO BBITIOTHSIIMCH JIBA YCIOBHS:

YcaoBue 1. B kax1oM Kiacce HaAXOIATCS U300paKEHUS TOJIBKO OJHOTO M TOTO
K€ CHMBOJIA;

YcaoBue 2. Bce uzoOpakeHHs KakOTO-TMOO CHUMBOJIa HaXOISATCS B OJHOM
KJIacce.

Bce anroputmbl kiaaccuUKaIuy SIBISIOTCS TEM WM UHBIM KOMIIPOMHCCOM
MEXIY 3TUMH yCIIOBUSMH, TIPUYEM YCIOBHE | JTOKHO BBITOJHATHCS JOCTATOYHO
KECTKO, MHAYEC B BOCCTAHOBJICHHOM TEKCTE OYAYyT INMEpenyTaHbl CHMBOJIBI, YeM
uHora rpemuT anroput™ JB2. Hanmpumep, uHoraa myraet Mexay coOoi OYKBBI
«b» u «hy, puc. 3.
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6€b7’ 6€h7’

N

Hamnoxeunue cuMBOJIOB

N

MHo0kecTBO MHO0X€eCTBO TOUYEK
00IIUX YEPHBIX HECOBHAJICHUS
TOYEK
Touku CymiecTBeHHbIE !
HECOBIIAJACHUA HaA OTJINYUS ' !
KOHTYype
e i ] Ll'l ) "Hl

Puc. 3. Cxema cpaBHeHus H300pazkeHHMH CHUMBOJIOB “b” 1 “h”.

CoOmronenue ycnoBusi 1 BiedeT 3a co0o0il y)KeCcTOUEHHE aIrOPUTMa CPaBHEHUS
M300paKeHU CHMBOJIOB, TaK YTO YCJOBHE 2, MPAKTUYECKHU, HEBBIIIOJIHUMO. JTO
MPUBOANT K TMOSBICHUIO 3HAYUTEIHHO OOJIBIIIETO YHCTIa KIIACCOB, YeM KOJIMYECTBO
CHUMBOJIOB, M300pa)KEHHBIX Ha CTpPaHUIE, TaK KaK MPAKTHUYECKH BCE CHMBOJIBI
Jal0T 10 HECKOJNbKY KJIACCOB CBOMX M300paxkeHui. Yem Oomblie mpu
KJaccuukanun oopasyeTcs KJIaccoB, TeM OOJbIIe CI0BAPh U (JorapupMUUECKN)
Oonplie KapTa pacHojiokeHus KiaccoB. Kak ciiefcTBue, MOHMXKAETCS CTENCHb
komnpeccuu. U xots anroput™ JB2 u apyrue UCMONB3YIOT T€ WIA HHBIE METOIbI
JOTIOJIHUTEIIBHOTO CXKaTHsI CJIOBapsl W KapThl, 3(PQPEKTUBHOCTh aIropuT™Ma B
[IEJIOM OTpPENEeNSIeTC Kauecmeom Kiaccuguxkayuu, TO €CTh KOJIUYECTBOM
NOJYYMBIIUXCS KJIACCOB, KOTOpoe B ujaeane (yciaoBue 2) JOKHO COBHANATh C
KOJIMYECTBOM CHMBOJIOB, TIPUCYTCTBYIOIIUX B TEKCTE, Ybe H300paKeHHE
nojBepraercsi o0paboTKe.

Tabmumna 1.
Kosn4ecTBO KJIaCCOB IPH PaccMATPUBAEMbIX METOIaX KiIaccCupuKannm
KomanuectBo Ki1accoB
KoanuectBo Ki1accoB B . | KoimdecTBo xj1accos
Pazpemenne MocJje MpejyraraeMoin
ckaHupoBanus (dpi) HCXOHOM KJ1accupuKauuu moce KaccHpuiay
M300paxKeHU anroputmom JB2
600 3558 72 314
500 3557 72 259
400 3557 71 199
300 3545 95 235
200 3890 148 451

56




XXYPHAI HAYKOBUI OrNAM Ne 3 (24), 2016

B tabnuue 2 npuBeaeHbl YMCIECHHBIE 3HAYEHUS OLIMOOK pPacrno3HaBAHUS
TEeKCTa ISl UCXOJHOTO u300paxeHuss B ¢opmare BMP, mocne aByxstamHoii
Kjaccudukanuu 1 nocie kiaccudukanuu anropurmom JB2 B popmare DjVu.

[lono6Has KoNMMUECTBEHHAs OLIEHKAa KayecTBa paclo3HaBaHus (ommoka <=
1%) cBHUIETENBCTBYET O JIOCTATOYHO BBICOKOM  KAadyeCTBE HCXOJHOIO
M300paKEHUsS TEKCTa, TaK KaK W3BECTHO, YTO TOYHOCTh pAacloO3HaBaHUs
JATUHCKUX CHMBOJIOB B CKaHMPOBAHHBIX TEYATHBIX JAOKYMEHTaX, MPAKTHYECKH
st Beex cucteM OCR, mpubiuzutensHo paBHa 99%.

OtcyrcTBHE  OIIMOOK  paclo3HaBaHUS C  BBICOKMM  pa3pelieHHeM
n3o0paxenus Tekcta (400 - 600 dpi) oOyC/IOBIEHO BBICOKMM KadeCTBOM
“ckeneTu3zanuu’ U300paKEHU CUMBOJIOB, YTO OOECIEUYMBAET pPacMaTPUBAEMbIN
JUaHA30H Pa3pelIeHHUs.

Tabnuma 2.
KonnuyecTBo 011M00OK pacno3HaBaHHUs CHMBOJIOB TEKCTA
KonnuectBo
PaspermcHie KonnuectBo KonnuectBo KomnuecTBo ommbok omun0OoK
H30BpaKeHH KJIaCCOB B OIHMO0K pacro3HaBaHHS pacro3HaBaHusI
4 TexeTa HCXOJJHOM | paclio3HaBaHUs B nocie nocie
(dpi) n300paxeHn ¢dopmare MPEeI0KEHHOM KJ1accupuKauuu
u BMP /(%) knaccudukanuu /(%) QIITOPUTMOM
IB2 /(%)
600 3558 0/0% 0/0% 0/0%
500 3557 0/0% 0/0% 0/0%
400 3557 6/ 0,168% 0/0% 4/0,112%
300 3545 16/0,451% 8/0,225% 14/ 0,394%
200 3890 42/1,079% 26/0,668% 39/1,0%

[Ipu paspemenun 200 — 300 dpi ommbOka pacrno3HaBaHUS HAYMHAET
Bo3pocTath. M xorss ommbka He mpesBblmaer 1% ot oOiero KoauyecTBa
CUMBOJIOB Ha cTpanuile (3545 cumBoioB - 11 paszpemnienus 300 dpi) HeoOxoaUMO
MMOMHUTbh, YTO KXKJIBIH HE MPABWIHLHO PACIO3HAHHBIA CHUMBOJ TEKCTa MCKAXKACT
CJIOBO B COCTaB KOTPOro 3TOT CHUMBOJ BXoAuT. Takum oOpa3oM, MOXKHO
MPEANoJI0XKUTh, YTO YHUCIO OMIMOOK pacrno3HaBaHWsS CUMBOJIOB B TEKCTE
oTpeeNsieT KOJIMYECTBO CJIOB C TPAMMAaTUYECKUMH OLIMOKAMHU.

s paszpemienust 300 dpi, B npenyioxkeHHbIX anroputMmax [3, 5, 6], uucio
HEe TIPaBUJILHO PACTIO3HAHHBIX CUMBOJIOB paBHO 8§ (anroputM JB2 dhopmara DjVu
omubcst 14 pa3 Ha Tex xe 3545 cumBosax). CrnemoBarenbHO, 0e€3
MpeIBapUTEILHOTO aHAIKM3a WM CIOBApPHOU MPOBEPKH PACIIO3ZHAHHOW CTPAHUIIBI
TEKCTa, Tepe/l MPoLeaypol aBTOMAaTHYECKOrO MepeBoJa Ha MHOCTPAHHBIN SI3bIK
UCXOMOHBIA TEKCT MMeeT & wiu 14 cioB ¢ ommOKaMHu COOTBETCTBEHHO. Eciu
COBCEM OTKa3aThCsl OT KiaccUUKAIMU HM300pakeHHs TeKcTa (C paspenieHueM
300 dpi) u ucnonb3oBaTh AJiA pacno3HaBaHus rpaduueckuit popmart *.bmp, TO
YHUCJI0 OMMOO0K BO3pacTéT 10 16 (Tabmuna 2).

Bo3Mo:xkHOCTH M mpo0JieMbl AaBTOMATHYECKOro mepeBojga Texkcra. Ha
nocieqHeM »Tane o0paboTku (puc. 1) pacno3HaHHBIA TEKCT HEOOXOAUMO
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MEPEBECTH HA WHOCTPAHHBIA SI3BIK TPH IOMOIIHM IMPOTrpaMM KOMITBIOTEPHOTO
nepeBoga. V3BecTHO, YTO B HACTOSIIHMKI IEPUOJT COBPEMEHHBIC IPOTPAMMBI
aBTOMAaTHYEeCKOro (MallMHHOTO) TIEPeBOJa OYEHb Jaliekh OT TOro Hjaeana, K
KOTOPOMY CTPEeMSTCS HMX pa3padOTUHKH. CHucTeMbl HOBOTO ITOKOJICHHSI
MO3BOJISIIOT ~ “‘3alIOMHUHATH”  y)K€ IEPEBEICHHBIC OJHAXKIBl KOHCTPYKIIUU H
UCIIOJIB30BaTh WX  BIIOCJICACTBUH, CYIIECTBYET BO3MOXKHOCTH CO3/aBaTh
“IONB30BaTENIbCKHIA”  CIOBAaph, YTO CYIIECTBEHHO OOJIETYaeT TEPeBOJ IO
OTIpeIeTICHHON TEMAaTHKE | T.]I..

OpHako, BCE XK€ HEIOCTAaTKOB y CHCTEM aBTOMAaTHYECKOTO IEepeBoja
Oonbie yeM JOocTOMHCTB. HeT cMbicia X moapoOHO 00CYXIaTh — OHHU XOPOIIO
W3BECTHBI CIIEIUATUCTaM 110 (PHIIONIOTHY, JIMHTBUCTUKH M HMHOCTPAHHBIM SI3bIKAM
[7]. K ocHOBHBIM HeocTaTKaM MOXHO oTHecTH: 1) IIporpamma aBTOMaTH4eCKOTO
MIEPEeBOJIa MOYKET HE YUUTHIBATh 3JIEMEHTAPHBIX 3HAYCHHH CJIOB U HE MpeJiarathb
WX B Ka4yeCTBE BapWaHTa TIpu TmepeBojge. 2) He MOMHOCTBIO YUYTEHBI
rpaMMaTHYECKHE OCOOCHHOCTH BXOJHBIX M BBIXOJHBIX s3bIKOB. 3) Cucrema
aBTOMAaTHUYECKOTO IepeBoja IMPOBOJWT  CHHTAKCHMUYECKWUH aHallu3 Ha BXOJIE,
BBITIOJIHSACT  TOCJOBHBIM TIEPEBOJ, 3a4acTyl0 HE oOpaiias BHUMaHUSA Ha
CUHTaKCUYECKHE CBS3H.

Hcxonst w3 MHOrooOpasusi Ompenensiomux (akToOpoB U CIOKHOCTH
aBTOMAaTHUYECKOTO  IEpeBOja,  JIOBOJBHO  CJIOKHO  IOJYYUTh  TOYHYIO
KOJIMYECTBECHHYIO OIICHKY OIMIMOKH TIePEeBEJECHHOr0 TeKCTa. Takum oOpa3om,
ABTOMATHUYCCKUH KOMIBIOTCPHBIH MEPEBOJ B IPHHIIUIIC BO3MOXKEH, HO €TI0 CTOUT
paccMaTpHBaTh TOJBKO KaK ‘“depHOBOI” BapHaHT IEPEBOJIA, KOTOPHIN MOIICKHUT
00s13aTeTbHOMY pelnakTupoBaHuio. [loka TONBKO YeNOBEK CIOCOOCH IMepenarh
TOYHO CMBICIT HHOCTPAHHOT'O TECTa, €r0 CTUIMCTHYECKUE OTTEHKH M HIOAHCHI.

BoiBoabl. Vcxons ®W3 CIOKHOCTH peEIIacMOW KOMIUICKCHOM 3ajadu
npeobpa3oBaHus TeKcTa Ha ¢pu3ndeckoM (OyMakHOM) HOCHTEIIE B €JICKTPOHHYIO
dbopMy ¢ aBTOMATHYECKHUM IIEPEBOJIOM TEKCTa HAa MHOCTPAHHBIA S3BIK, MOXKHO
YTBEPXKJaTh, YTO TOJHOCTHIO aBTOMATH3WPOBATh BECh Ipolecc 00pabOTKH, Ha
CETOMHAIIHUN JCHb, HE BO3MOXKHO. OJHAKO, MHUHU3HPOBATH ONIMOKHU
pacro3HaBaHUs CBS3HBIX CHMBOJIOB, BO3MOJKHO TpH TOBBINICHUH KadyecTBa UX
KJacCu(HKAIMU, TO ©CTh TPH IIOJHOM BBINOJTHEHUH yciaoBui 1 m 2. Ot0
MO3BOJIMT COXPAaHHTh KA4eCTBO AaBTOMATHYECKOrO0 TeEpeBOja TEKCTa Ha
WHOCTPAHHBIN SI3bIK, MCKJIIOYMB M3 3TOr0 Ipolecca OMMOKH BHOCHMBIC TIPH
pacro3HaBaHUH CUMBOJIOB.
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