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OBHAPYXEHUE U PACIIO3SBHABAHUE TEKCTOB HA N30BPA’KEHUSAX CJIOKHBIX
TPAOMYECKHUX CIIEH C IIOMOIIbBIO CBEPTOUYHBIX HEMPOHHBIX CETEN

Annomauyusn. Paccmompena 3a0aua pazpabomku uHmMenieKmyaibHou CUcCmemsbl pAcno3HA8AHUsS MeKCma HA (o-
moepagusax u 6udeokadpax croxcuvix epaghuueckux cyer. Ilpu pewenuu 3a0ayu peanu308aHbl Memoovl Ol 0OHAPY-
JHCeHUSL U TOKATUZAYUU MEKCMO8bIX 0baacmell, pAcno3HABAHUS CUMBOJI08 C HOMOWbIO C8EPIMOYHBIX HEUPOHHBIX cemell.
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Tien T. K. Nguyen

TEXT DETECTION AND CHARACTER RECOGNITION IN IMAGES OF COMPLEX
GRAPHIC SCENES USING SUPER PRECISIONOUS NEURAL NETWORKS

Abstract. The problem of developing the intellectual system of text recognition in photographs and video of com-
plex graphic scenes was considered. Methods for the text detection and text localization, character recognition using
convolutional neural networks were implemented to solve the problem.
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BUABJIEHHS 1 PO3MISBHABAHHA TEKCTIB HA 30BPA’KEHHSIX CKJTATHUX
I'PA®IYHUX CIEH 3A 1OITIOMOTI'OI0 3IrOPTKOBUX HEMPOHHUX MEPEXK

Anomauin. Posznsinymo 3a0auy po3pooKu iHmeneKmyansHoi cucmemu po3nizHaganHs mexcmy Ha goomoepaisx i
8i0eokaopax cknaoHux epagiunux cyewn. Ilpu eupiulenHi 3a60aHHA pedani3o8ani Memoou O/ GUABNEHHA | TOKANi3ayil
meKkcmogux ooaacmetl , pO3Ni3HABAHHS CUMBOIIE 3 OONOMO20I0 320PMKOBUX HEUPOHHUX MEPEIC.

Knrwouoei cnoea: po3niznaganhs cumeonie, 320pmko6ad HelipoHHa mepedica , 06pobka 306padicets , CKAAOHA epai-

YHA CYyeHa, TOKALI3ayisi MmeKCmogux ooaacmet

BBeaenne. B T1ex ciuywasx, Koraa
n300pakeHHsl, KpOME TEKCTa, COAEpIKaT JAPYyrue
00bekThl WM UX (parMeHTsl (Hampumep,
JepeBbs, MallWHBL, 34aHUS W Tp.), 3a1ada
pacno3HaBaHHMs TEKCTa Ha  HM300paKeHUsIX
paccMaTpuBaeTcs Kak 3ajada aHaln3a CIOKHBIX
rpaduyeckux CIIeH u Ipearnoiaraet
BBITIOJTHEHHUE npoueayp: JOKaIHU3aLuH,
CeTMEHTAIlMM M pacro3HaBaHus Tekcra [1].
CymiecTByIomye Ha JAQHHBIH MOMEHT CHCTEMBI
pacro3HaBaHHMs ~ TEKCTa,  Kak  MPaBUIIO,
OPUCHTHPOBaHBl Ha pabOTy B  YCIOBHSIX
JIOTIOJTHUTENIBHBIX OTPaHUYCHHH, Halpumep —
OJTHOTOHHBIH TEKCT pacnosoxeH Ha
OIHOTOHHOM  KOHTpacTHoM  ¢Qone. Takue
U300paKEHUsI MOTYT COJEp)KaTh HETEKCTOBYIO
uHpopmanmo (pucyHku, rpaduku u ap.),
OJTHAKO, 3Ta MH(POPMALUS JETKO JIOKATH3YETCs
U OTHEIsIeTCS OT TEKCTOBBIX 00JacTed, YTO
oOneryaer janpHeiIee pacro3HaBaHUE CaMOro
TeKcTa. B To ke BpeMsi pacrio3HaBaHHE TEKCTa
Ha CJOXHBIX TIpa(UUecCKHX CLEHAaX OCIOX-
HSETCS TEM, YTO TEKCT Ha TAaKUX M300paKeHHSX

© HryeuTren T.K., 2014

SBHO HE OTJeJIeH OT mpoueil uHpopmauuu
(pona), a siBIsieTCS yacThIO 3TOM MH(OPMAIIHH.
B TakoMm ciydyae HEBO3MOXXHO 3apaHee
npeayragarth, B Kakol o0jacTu M300pakeHHs
pacroyio)keH TEeKCT U, Kakoe OH MMEeT
uckaxxenue. [loaTomy pacrno3HaBaHue TeKcTa Ha
M300paKEHUSAX CIOXKHBIX TpaUUecKuX CLEH
ABIIETCS AaKTyalbHOW 3ajaueid, TpeOyromiei
IIPOBE/ICHUS JIOMOJHUTENIBHBIX MCCIEIOBAHUN C

MIPUBJICYEHUEM COBPEMEHHBIX CpEe/CTB
MHTEIJIEKTYaJIbHOTO aHaIN3a JaHHbIX

Heaso  ganHOii  paldoTbl  sIBISAETCA
pa3paboTka MHTEIJIEKTYaJIbHOM  CHUCTEMBI

pacmo3HaBaHHMsl TekcTa Ha QoTtorpadusx u
BUJICOKAAPAX CIOKHBIX TpaUIECKUX CIEH.

Ha BXoa WHTEINEKTyalbHON CHCTEMBI
pacniosnaBanus Tekcta (MCPT) momaercs
n300pakeHne ¢ TEeKCTOM B ¢opMmaTe TaHHBIX
rpaduyeckoro (aiina. 3amaya pacro3HaBaHUS
TEeKCTa Ha HM300paKEHUHU peIIaeTcs IMO3TaIHO!
JOKanu3aus TEeKCTOBbIX obmacteir (TO) Ha
M300paxeHNH, CerMeHTalus CHUMBOJIOB,
npucyrctByronmmx B TO, u pacno3HaBaHue
CHUMBOJIOB.
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Jlokammzamuu TO. [Ipouenypa nokanuzaimun
BBITIONHSCTCS ¢ 1enbio otaeneHust TO ot ¢dona
m3o0pakeHus. B nmanHOM paboTe mpouemypa
JIOKaJIM3allMM  BBITIOJNHACTCS MO  JABYXITAIHOM
cxeme [2]. Ha mepBoM ortame (3BpUCTHYECKUIA
9Tall) C KCMOJB30BAHMEM T'PAIUCHTHBIX METOIOB
Ha OCHOBE aHAJIM3a IEPernaJioB MHTCHCUBHOCTH B
JIOKAITBHBIX OO0JIACTSIX IBETHOTO H300pakKeHUs
(uBeroBoe mpoctpanctBo RGB) ocymiectpisercs
oTO0p obnacreit M300paKEeHH, B KOTOPBIX MOXKET
ObITh TekcTOBas mH(popmarums. Kak mpasusno, Ha
nepBoM  JTame  ObIBalOT ~ OOHApyXeHbl U
Jokanm30BaHbl coOctBeHHO TO Ha OJHOPOIHOM
¢doHe, a TaKKe COCTaBHbIE TEKCTOBBIE OOIACTH
(CTO) ¢ HanokeHHBIMU JpyruMH oObekTamu. Ha
BTOPOM 3Tale MCHOJb3yeTcsl Kiaccu(HUKaTop Ha
OCHOBE CBEPTOYHOM HEUPOHHOM CETU C MHO-
romMaciTaOHbIM TPEACTABICHUEM H300paKeHUs
Ha OCHOBE JMCKPETHOTO BelBieT-peoOpa3oBa-
HUS Ui TOTO, 4YTOOBI OIIGHUTH BEPOSITHOCTD
NPUHAJUISKHOCTH K TEKCTY IIMKCeNel 0TOOpaHHbIX
obnacreii CTO [3]. [ns oOydeHust cBEPTOUHOU
HEUPOHHOW  CETH C  MHOromacmraOHBIM
npescTaBiIeHueM M300pakeHuss Obula  co3/1aHa
oOydarormasi  BbIOOpKa W3 676  [BETHBIX
n3o0pakeHuii  (1BeroBoe mpocTpaHcTBo RGB,
36x64 mukcenst). Konrponsrast BeiOOpka u3 560
n300pakeHni — ObUIa CO3/1aHa JIsl TPOBEPKU
pabotbl cetn. M300pakeHnst BEIOOPOK BKITFOUAIN
TEKCT C PAa3IMYHBIMU pa3MepaMH, THIIAMH U
I[BETOM HIPU(TOB, MHOTOCTPOUHBIH TekcT. Kpome
CUMBOJIOB TEKCTa OHHM COAEPKIM U Jpyrue
00bekThl ((hparMeHTHl JIOMOB, JEPEBBEB U T.1I.).
Takxke B BBIOOpKM ObUIM JI00aBlIeHBI M300pa-
JKEHHs, COJIepyKalllie TOJbKO YacTb CHMBOJIOB
TeKcTa 1 0e3 TEKCTOBBIX 00JIaCTeH.

ITocne oOydeHust ceT TOYHOCTH Kiaccupu-
Kaly n300paxeHuii oOydaromeil BBIOOPKH cocTa-
Buuia 99,3 %, a KOHTpOIIbHOM BbIOOpKH — 77,7 %.

Cermenranus cumoJioB B TO. Ilpouenypa
cermeHTayu cuMBosioB B TO [4] mpoBoautest B
TpU Tara:

— BBICNCHHE CTPOK TEKCTa  METOJOM
TOPU30HTATBHOIO, BEPTUKAIBHOIO MPOEKTUPOBA-
HHUS CO 3HAUEHHEM IIOpOra, ONpPEIENsSeMOro IO
YCPETHEHHIO MUHUMAJIBHBIX 3KCTPEMYMOB CYMMBbI
MHTEHCHBHOCTH KaXK/I0M CTPOKH.

— CerMeHTanus cioB. B u3o0paxeHuu
TEKCTOBOI CTPOKM BBLICNSIOTCS HM300paskeHUs
CJIOB U OTIPEAEISAIOTCS. UX KOOPAMHATSI;

— CerMeHTalMs CHUMBOJIOB. B m300pakeHuu

CJIOBA BBIIENSAIOTCS 00JACTH, COOTBETCTBYIOLIHE
OT/ICNIbHBIM CUMBOJIaM.

Jnst  yaydiieHuss  KayecTBa - pesysbTara
CerMEHTAllUM TPUMEHSIOTCS  MOpPdoIornyecKue
onepaii [5], KOTOpbIe MO3BONISIIOT YOAIUTH B
o0racT CHMBOJA IIyM U Jpyrue OObBEeKTH,
KOTOpPbIE HE CBS3aHbl C CUMBOJIOM MM HE UMEIOT
IpaHMIL.

[Ipumep nokammzamu TO U cerMeHTauUH
cumBosioB B TO npusezieH Ha puc. 1.

Puc. 1. IIpumep nokanuzamuu TO Ha n300pa-
JKCHUSAX CIIOKHBIX TPa(PUUECKUX CLICH:
a) UCXOJ/IHOE N300pakeHue; 0) MOJyICHHOE
n3o00paxenue nocie Jokanuzanuu TO u
CerMEHTAIMU CUMBOJIOB B TO

PacnosnaBanme cuMBoIOB. B ganHOi
paboTe TpemiaraeTcsi AIrOPHTM PacIO3HABAHUS
CHMBOJIOB, KOTOPBIi TIOCTPOGH Ha OCHOBE
cBéprounoit HeriponHoii cetu (CHC) [6 - 9].

BxonHoe m300paskeHne — MoiyToHOBOE U300~
paxeHue c OembiM (GoHOM pasmepa 36x36,
MHTCHCHUBHOCTD TIHKCEJICH JISKHT B IHANIA30HE
[-1;1], u BBIXOJIHOW pE3yIBTAT — COOTBETCTBYFO-
I CUMBOJI WM OOBSIBICHUE OIIHOKH (T.€. H300-
paXXEHHE HE COJICPIKUT CUMBOJI).

Tomonorus CBEPTOYHOM HEUMPOHHOM CETH
NpeUIoKEHa Ha PUC. 2.
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Puc. 2. Cxema npeayioskeHHOM ceTeBOi TOMOIOTUN

Cetp cocrout u3 BYX cBEPTOUHBIX croeB Cl
u C2 (s UX CO3/JaHUSI UCIOJB3YIOTCS pelien-
TUBHbIE MAaTpUIbl 5X5 TMHKCENEH COOTBETCTBEH-
HO), IBYX MOIBBIOOPOUHBIX cjioeB S1 u S2 (pa3mep
PELICTITUBHOW MaTpHIbl 2x2), U OJHOTO TIOJIHO-
cesizHOTrO ciiosi N (54 Heiipona).

Cnoit C1l copepxur 4 KapTel pazMepoM
32x32. Kaxias kapra MONy4aeTcst B pe3yibTare
00pabOTKN BXOJHBIX H300pPAXKEHHI C MOMOIIBIO
CBEPTKH C Mackod 5x5. B kauectBe (yHKUMH
akTHBalMu HelpoHOB cios Cl wucnons3yercs
rUNepOOJIMYECKU TaHTeHC. 3HAUYeHUE 3JeMEHTa
KapThl BEIYUCIISIETCS IO (hopMyJIe

n-1 o
X = f (Z Z:Xik—'IjWiE'jk,i'I +BM), (1)

k=1 j=—o
rie X" 3HaYCHUE OJJIEMEHTa | B Kaprte
npmHakoB h cnost |, f— ¢yHkimy axruBanym
(rurepOoNMYecKHii TaHTeHC), N| — KOJIMYECTBO
KapT Tmpu3HakoB B cioe |, Wf‘ﬁg' -

CHHOINITHYCCKHUI BEC CBSI3U MEYKTY SJIEMEHTOM | B
kapte npu3HakoB h cmost | u amemenToM i — |

kaptel k crmos 1-1, B - sHauenme cmsura

(cMerteHus) st JIEMEHTa | B KapTe MPU3HAKOB
h cios |.

Bexon crost C1 moakITio4eH K 1oABBIOOpOY-
HOMY 1010 S1 Uil yBEJIMUCHUs IOMEXOYCTONYH-
BOCTU CETH K BXOJHBIM JedopmanysiM. [loassioo-
POYHBIN CIIOM COCTOMT W3 4 KapT MPU3HAKOB pa3-
MepoM 16x16. Kaxxaplii w3 AIeMEHTOB KapT pas-
MepoMm 16x16 3Toro crosi coenuHeH ¢ 00JIaCThIO
2x2 B COOTBETCTBYIOLIEH KapTe IMpPU3HAKOB IIpe-
JBIYIIEro cost. J{yis aneMeHToB 1o iBbI00pOYHO-
O CIJIOsl 3TU 00JIaCTH HE MEePEKPhIBAIOTCS, CIIEI0-
BaTeJIbHO, KapThl IPU3HAKOB 3TOTO CJIOS COJIEPHKAT
B 2 pa3a MEHbIIIE CTPOK U CTOJIOIOB, YeM B MPEIbI-
TYLIEM CIIOE.

Cnoii C2 conepxut 10 cBEPTOUHBIX KapT, Ka-
JKJast U3 KOTOPBIX MOJTydeHa C TIOMOIIBIO CBEPTKU
¢ Mackoil 5x5 Hekotopbix Kapt cios S1. CBs3b
KapT, UCTOJIb3yeMasi IIPU MPOEKTUPOBAHUU TAHHOM
cerH, npuBeneHa B Tabn. 1. Kaxnplit HelipoH cios
C2 B kavecTBe (DyHKIMM AKTUBAIUU HCIIOJB3YET
rUNepOOIMYECKHIA TAaHT €HC.

1. ITapametpsl coenunenus cios S1 u cnost C2

Ne|1(2(3|4|/5/6|7|8|9|10
1 |x|x|x X|X|Xx
2 | x X | X X | X X
3 X X X | X X| X
4 X X | X X|X| X
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B moaseibopounom cioe S2 kapthl ciosi C2
pasmepoM 6x6 ayOonMpyrOTCS,  OCTaJbHBIC
yMeHbIIaTcs B 2 pa3a. HakoHen, mogHOCBS-
3aHHbIA cioi N comepxkutr 54 cTaHAApTHBIX
CUTMOMJIANIbHBIX HelpoHa. Kaxablii HEHpoH B
cioe N coenuHseTcss TOJNBKO C OJHON KapTou
CII0S1 TTO/IBBIOOPKH S2.

Cetp, npescTaBiIeHHAs HAa PUC.2, COACPIKUT
88848 crszeit, Ho ToabKO 890 M3 HUX TpeOyrOT
HaCTPOMKHU BECOB.

Oco6enHoctu o0yueHusi ceru. J[ns oOy-
YEeHUsl CeTH ObUI BHIOpAH aaropuT™M OOpaTHOro
pacnpoctpanenust ommbOku [10-11]. OOGyuato-
mas BbIOOpKA COJEPKUT MHOTO HM300parkeHHi
43-X aHIIMACKUX U PYCCKUX OTIMYAIOIIUXCS O
HauepTaHuio OykB (a, .., Z, A, .., Z), IeCATUYHBIX
udp (0, .., 9), u HeTeKCTOBBIX 00BEKTOB. M30-
OpaskeHHsIM, CoJepXKaluM OyKBbI WM LUQPBHI,
COOTBETCTBYIOT IIEJIEBbIE BBIXOJHBIE MAaCKH CO
3HaueHueM ot 1 o 53, a HeTeKCTOBBIM M300pa-
JKEHUSIM — cO 3HadeHueM 54. B pesynmbrare o0y-
4yeHus: ceTh (opmupyeT nudppoBoil Maccus, co-
JepKalil 3HaueHWs BBIXOJOB 54 HEWpOHOB
ciost N B quanaszone [-1; 1]. B maccuBe ToObKO
OJTHO 3HaueHue paBHO 1, a ocranbHeie -1. [lo3u-
sl 3Ha4eHust «1» B MacCHBE COOTBETCTBYET
pacrno3HaHHOMY CUMBOJTY.

OOyuatoriass BeIOOpKa ObUIA CO3MaHA W3
1697 uzoOpaxenuit (36x36 mukceneit) ¢ OenbM
(hOHOM M MHTEHCUBHOCTHIO MIUKCEIEeH B AMara3o-
He [-1; 1]. KonTponpHas BbiOOpKa ObLIa co3naHa
u3 568 paznuuHbIX H300pakeHuil. Boio-
paHHbIe N300paKEHUsI BKIIIOYAIIM TEKCT C Pa3jiny-
HBIMU pa3Mepamu, Turnamu mpudros (Times New
Roman, Cambria, Calibri, Arial, Adobe Garamond
Pro, u T.n.), BumamMu 1ipudToB (MOTYKUPHBIH,
KypCHB, OOBIYHBIH, MMOTY)KUPHBIA KYPCHB) U IBE-
ToM 1pudToB. OcTanbHble BHIO-paHHBIE U300pa-
JKEHHS BKJIIOYAJIM HETEKCTOBBIE OOBEKTHI, KOTO-
pble Ha BTOPOM 3Tare MPOLEAYpbl JOKAIN3ALUH
[2, 3] cMemmBaIMCh C TEKCTOBBIMH.

3Ha4YeHUs UCXOJHBIX CUHANTUYECKUX BECOB
JUISL BCEX CBEPTOUHBIX CJIOEB CETH I'€HEPHUPOBa-
JMCh B COOTBETCTBHU C 3aKOHOM PaBHOMEPHOI'O
pacrpeneneHust C HYJIEBBIM MaTeMaTHYECKUM
OXKHMJIaHUEeM M Jucrepcueit, oOpaTHON KBajapar-
HOMY KOPHIO W3 KOJMYECTBAa CHHANTHYECKUX
cBsizedl Heiipona [11]. Anroputm oOpaTHOrO
pacrpocTpaHeHusi OMIMOKU HCIONIB3yeT MeETO-
JIUKY, TO3BOJISIOILYI0 OBICTPO BBIYUCIATH BEK-
TOP YacCTHBIX MPOU3BOAHBIX (TPaJMUCHT) CIOXK-

HOW (yHKIMHM MHOTMX TEPEeMEHHBIX,
CTPYKTypa 3TOH (DyHKLIMU U3BECTHA.

B stOoM anropurme IpPOUCXOAUT PacCIpo-
cTpaHeHue omnoku ot BeixogoB CHC k Bxonam,
TO €CTh B HalpaBJICHUU OOPAaTHOM pPacIpoCTpa-
HEHHMIO CUTHAJIOB B OOBIYHOM pPEXHME paboTHI.
CormnacHO METOAY HAMMEHBIINX KBAaJpaTOB MU-
HUMU3UPYEMOH 1eeBOM (yHKIMEH OmmOKu
CETH SIBJISIETCSI BEIMUHMHA

1
Ew) =2 X (v —djp)*,
i-p

€Clin

N
rac yE_F)) — PCaJIbHOC BBIXOJAHOC COCTOSIHHUC

HelipoHa | BeIX0aHOTO cj10si N HEHpOHHOM ceTn
TIpH MOZIa4€ Ha €€ BXoasl P -ro obpasa; d;_, —

xenmaemoe (MIeanbHOE) BBIXOJAHOE COCTOSIHUE
3TOTO HeipoHa. CyMMUpPOBaHHE MPOUCXOIUT T10
BCEM HEHpPOHAM BBIXOJJHOTO CJIOSI M TI0 BCEM 00-
pabaTbIBaeMbIM CETHIO 00pazaM.

MuHuMH3aLKs BENETCS METOJOM Tpaju-
€HTHOTO CITyCKa, YTO O3HA4YaeT MOJCTPOHKY Be-
COBBIX KO3 (UIMEHTOB CIEAYIOMIUM 00pa3oM:

Awi(j”) = —n.a—E,
e 1M — Kod((UIMEHT CKOpOCTH OOydeHHs,

O<n<L

B mpomecce oOydeHus mocTHUTaeTcs Ha-
CTpPOMKA MEXHEHUPOHHBIX CBA3CH I CBEPTOY-
HBIX M TIOJHOCBSI3HBIX CIJIOEB, KO3(P(UIIHEHTHI
CBsi3el 1A MOJABBIOOPOYHBIX CIIOEB OCTAIOTCS
HEW3MEHHBIMH H paBHbIMU 0,25.

[Tocne oOyyeHus ceTH TOYHOCTh pacro3Ha-
BaHUs oOydaromiedl BeIOOpkH cocTaBmia 96,88
%, a KOHTpOJIBbHOM BbIOOPKU — 93 %.

B kauecTBe niuocTpanuu paboThl CHCTEMBI
MOKHO PAacCMOTPETh PE3YNIbTaThbl, MOJyYCHHBIC
npu o0paboTke H300paKeHUs, MpPEACTABICH-
Horo Ha puc.l. Ilpennaraemas cucrtema oGHapy-
XKuJla Ha oTane jJokanuzanuu Bce TO, cooTBer-
CTBYIOILIME CHMBOJIaM, a TaKXe s oOnacTe,
He cojepxamux cumBosibl (puc.l). Ha BTOpOM
JTane paclo3HaBaHUS U3 TNodydeHHbIX TO
CHCTeMa oOTcesla HETEeKCTOBble olOmactu (3a
UCKITIOUCHUEM OJHOW) W paclio3Hajia TEeKCT Ha
UCXOJHOM  H300pakeHMM B  BHUJAE CJIOBA
EUUCATION (BmMecTO MIPaBUIILHOTO
EDUCATION) wu otanensHOro cuBoia (,
KOTOPBIT COOTBETCTBOBAI OLIMO0YHO
JIOKaJIM30BaHHON HETEKCTOBOI obnacTy.

128



Hryen Toen T.K. OmyGaukoBaHo B xypHae Drekmpomexnuueckue u komnviomephvle cucmemot Ne 13 (89), 2014

125-130

CucreMbl HCKYCCTBCHHOI'O MHTECJIJICKTA

Crnenyer OTMETUTh, 4YTO TakKUe CPEACTBA
pacrio3HaBaHus Tekcta kak FineReader 11 u
CuneiForm V12 na ucxoqHOM H300pakEHHU B
aBTOMATUYECKOM pPEKUME HE OOHAPYKHIIH
TEKCTOBBIX OOJIacTeil M HUKAKOTO TEKCTa He

pacIo3HAJIH.
BeiBoabl. B nanHol paboTe paccMoTpeHa
MHTEIUICKTyaJIbHAsl CUCTEMa paclO3HABAHMUS

TeKcTa Ha (oTorpadusix U BHICOKAIPAX CIOXK-
HBIX IpaUYecKux CLeH, METOAbI U aIrOPUTMbI
noxkanu3anuu u cermenranuu TO, pacno3HaBa-
HUs CUMBOJIOB. Peanusanys cuCcTeMbl BKIKOYAET
JIB€ OCHOBHBIC YaCTH, KaXaas U3 KOTOPBIX BbI-
[IOJIJHEHA HAa OCHOBE OTIEJIbHOW CBEPTOYHOMN
HEHUPOHHOU ceTH. DKCIEpUMEHTaIbHasl IPOBEP-
Ka IpPEJUIOKEHHBIX PEIIEHUH NOATBEpAUsa HX
CIOCOOHOCTh OOHApy)KMBaTh W pacClO3HABATh
TEKCT Ha M300paKEHUSIX B YCIOBHUSAX CIIOKHBIX
rpadMuecKuX CIEH MpH HAJIUYMM MHOXKECTBa
HETEKCTOBBIX OOBEKTOB (Jrozei, (parMeHTOB
JIOMOB U T.I.). JlanpHelIee MoBbIIIEHHE Kade-
CcTBa (PYHKIIMOHUPOBAHUS HMHTEIUIEKTYaIbHOM
CHCTEMBbl PAClO3HaBaHMUsA TEKCTa MOXKET ObITh
JOCTUTHYTO C MCIIOJIb30BAaHUEM JIMHIBUCTHYE-
CKOM KOPPEKLUHU PACIIO3HAHHOI'O TEKCTA.
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