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[Touck pelieHus 3a7aun ONTHIECKOrO PAClO3HABAHKS CUMBOJIOB aKTya-
JIEH TIpH pa3pabOoTKe AJITOPUTMOB MHIEKCAIIMY M aHAJIM3a OLUM(POBAHHBIX
JIOKyMEHTOB. [IpeiokeH airopuT™M JIsi ONTHYECKOro PACIO3HABAHMSI
MEYaTHbIX U PYKOIMCHBIX CHMBOJIOB Ha OCHOBE METO/A TNEPECEUCHMS.
J7st mpeficTaBIeHUs OTPE3KOB, MEPECEKAIOIINX M300paXkKeHHe CHMBOIIA,
ObLTO TPETOKEHO HCIIONB30BATh aJITOPUTM pacTepH3aliy bpeseHxoma,
KOTOPBI OTIIMYAETCSI CBOSH MPOCTOTOW B pEaM3alid M OTCYTCTBHEM
He0OXOIMMOCTH MCIONIB30BaTh BBIYKMCICHHS C IUIaBaIOLIeH TOYKOW. Me-
TOA ObUT ampoOMpOBaH Ha HAOOpE M300pPaKCHMI MEYaTHBIX CHMBOJIOB
JJATUHCKOI'O and)aBHTa C IHUKCCJIIbHBIM IHyMOM, H3BJICYCHHBIX W3 pCajlb-
HBIX OTCKaHMPOBAHHBIX JOKYMEHTOB. B pesynmbrate paboThl alropurma
66110 BEpHO pacro3HaHo 91 % cuMBOIOB.

Kirouesble cioBa:

Onrryeckoe pacrio3HaBaHWE CHUMBOJIOB, pacTepH3alHs, METO]
Bpesenxama, nenouncnenHas apudMeTuka, pyKOIMMCHBIE CHMBO-
JIBI, TICYATHBIE CHIMBOJTBI, 00pa0OTKa M300paKEHUH.

BBenenue

CeronHs Bce yame co3aroTcsl 0a3bl, B KOTOPBIX XPAaHATCSI OTCKaHMPOBAaHHBIE KONUHU JIOKY-
MeHTOB. [[j11 TOro 4To0Bl OCYIIECTBISTh KOHTEKCTHBIN IOUCK IO TAKMM JOKYMEHTAaM U UX KJIacCH(H-
KaIro, He0OXOIMMO PEIIUTh 3a7a9y IepeBoa Mog00HBIX H300pakeHni u3 rpadudeckoro popmara B
TEKCTOBBIN. [y peanuzanuu Takoro nepesoaa TpedyeTcs peluTh 3aady ONTHYECKOro paclio3HaBa-
HUS CHUMBOJIOB.

Cama o cebe 3a/1aua ONTUYECKOrO PacIO3HABaHHUS CUMBOJIOB SIBIISIETCS TPYAHO(POpPMAIH3Y e-
MO U UMeeT MHOXXECTBO MPUOJIMKEHHBIX METOJIOB PEIICHHM, KaX bl U3 KOTOPBIX 00J1alaeT CBOMMU
JOCTOMHCTBAMH U HEAOCTATKaAMH.

BonpImimHCTBO METOOB, KOTOpBIE MPUMEHSIOTCS ISl PELICHMs 3aJadd ONTHYECKOTO PacIo-
3HaBaHMs CMMBOJIOB, aHAJOTUYHBI METOJIaM, HCIIOIb3YEMbBIM Ul IPYTUX 3ajad Kiaccu(uKauu u30-
Opaxenuii. Kax mpaBuiio, Takiue METOIBI peaIn3yloT IPEACTaBICHIE KaKIOro CUMBOJIA B BHIE HEKO-
TOPOT0 BEKTOpa B MPOCTPAHCTBE MpHU3HAKOB. Kiaccudukauus mo BEeKTOpY MPU3HAKOB 3a4acTyiO OCY-
LIECTBJISICTCS C UCIOJIb30BAaHUEM HCKYCCTBEHHBIX HEMPOHHBIX CETEH MJIM aHAJIOTMYHBIX Kiaccu(puKa-
TOPOB, KOTOPBIE HE MO3BOJISIOT OTCIEAUTD JIOTUKY MPUHATHS PELIEHHs O MPUHAUISKHOCTH CUMBOJIA
TOMY WJIM UHOMY KJjaccy [1].

OTnensHO CTOMT OTMETUTH METO[bI, CIIEHUAIBHO pa3paboTaHHbIE Isi OMHAPU3UPOBAHHBIX
n300pakeHuH, 1, B YaCTHOCTH, U300paKeHN eYaTHOro TeKCTa. B TakoM ciydae 3ajaqy OnTHYecKo-
r'0 paclo3HaBaHUsI CUMBOJIOB MOKHO PEIIaTh, UCIIONB3Ys alpHOPHYI0 HH(POPMAIHIO O TOM, KaKOH U3
MUKCETI0B MPUHAUISKUT 00BEKTY, a Kakoi — ¢oHy. Ocobyro ponb cpean Mogo0HBIX MOIXO0I0B K pe-
LICHHIO 33Ja4d ONTHUYECKOTrO PACIIO3HABAaHUS CHMBOJIOB MIPAET TPYIIA METOA0B, OCHOBAHHBIX Ha
ujee aHajau3a nepecedeHuil rpayuuecKoro NpeIcTaBIeHUsI CAMBOJIA C HEKOTOPBIM Ha0OPOM OTPE3KOB.
[Tono6HbIH MOaX0 B IMTEpAType MOAYUHII Ha3BaHUE «METO[ IepecedeHuin» [2].
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Wnero MeTona mepeceueHuil MOXKHO MHTEPIIPETUPOBATH OTPOMHBIM KOJMYECTBOM CIIOCOOOB:
MOXKHO BapbHpPOBAaTh HA0OP OTPE3KOB, CIIOCOO T'EOMETPHYECKOr0 MPEACTABICHUS CHMBOJA, TpaBUia
ydeTa KOJIMYeCTBa M OOIIeH JUTUMHBI MePECEUCHUH KaXK/IOro U3 OTPE3KOB C STUM IMPEICTABICHUEM.

Ocoboe BHUMaHHE CTOUT YAEIHUTh CIIOCO0Y T€OMETPUYECKOT0 MPEACTaBIeHUs CUMBoOa. Tak
KakK pedb uaeT 00 OTCKaHMPOBAaHHOM H300paKeHHHU, TO HEOOXOIUMO OCYIIECTBISITh aHAIIN3 PACTPOBO-
ro ¢parMeHTa HEKOTOpOro rpau4eckoro nTokymeHra. HambOosee mpocThiM BapuaHTOM MOXHO Ha-
3BaTh aHAJIM3 MEPECCUCHUN CUMBOJIAa UMCHHO B MCXOIHOM BHJE, HO HECJIOXKHO 3aMETHUTh HEKOTOPHIC
CYIIECTBEHHBIC HEIOCTATKM IMOAOOHOrOo mojaxona. /[y IMOJMHOro MOHWMAaHHUS HEJOCTAaTKOB TaKOI'o
MO/IX0/1a MOKHO PacCMOTPETh CIEAYIOMi mpumep (puc. 1).

Puc. 1. [IpumMep HEKeENaTEILHOIO MHOIOKPATHOIO TEPECEUEHHS OTpe3ka M Irpa)uuecKoro mpeacras-
JIEHUSI CHMBOJIA

Jinst cimydasi, n300paskeHHOTO Ha pUC. 1, XapaKTepHO MHOTOKPAaTHOE IEPEeCeUeHUE OTPE3KOM
rpa¢puuecKoro npeiacraBieHus cuMmaoiia. dakTHuecky rpymmna IepeceKaeMblX MUKCEI0B 10 PacTepu-
3alluy IPEACTaBIsIa COOOH OTPE30K, KOTOPBI HE MOXET UMETh 0oJiee OJHOIO MHTEpBasa Iepecedye-
Hus. TakuM 00pa3oM, MOXKHO 3aMETUTb, YTO IPEACTaBIEHHE CUMBOJIA IIPENTOKEHHBIM CIIOCO0OM Cy-
IIECTBEHHO MCKa)KaeT MH(POPMAIHIO O MepecedeHUIX M300pakeHNsI CHMBOJIA C OOJBIINM KOJIHYECT-
BOM OTPE3KOB.

B takom ciydae MOXXKHO CIenaTh BBHIBOX O TOM, YTO HauOOJIee TOYHO ONMHCHIBACT I€OMETPHUIO
CHMBOJIA JIMIIb €r0 BEKTOPHOE IpeicTaBieHue. B obmem ciaydae cuMmBon OyneT mpeacraBieH Habo-
poM TpadUYeCcKUX MPUMHTHBOB, KOTOpbIE OyIyT OrpaHWYMBATH HEKOTOpPHIE 001acTH M300paKeHWs.
OpHa gacTh Takux oOmacteil OymyT MpUHAUIEXKATh CHMBOITY, a Apyras — QoHy.

IIpu nogoOHOM mpeacTaBIeHUH CHMBOJIa HHTEPBAJIBI IIEpecedeHHs JJF000ro OTpe3Ka ¢ HauepTa-
HHEM 3TOr0 CHMBOJIa MOXKHO OIPENETUTh MaKCUMalIbHO TOYHO. HO B TakoM ciiydae BO3HHMKAET mpoliie-
Ma BBICOKOH BBIUYMCIUTEIIBHON CTOMMOCTH aHAJIM3a UHTEPBAJIOB nepecedeHust. [ Hax oK IeHHUs KaX10-
ro M3 MHTEPBAJIOB HEOOXOAMMO aHAJIM3HUPOBATH B3aHMMHOE IOJIOKEHHE I'Pa(QUUECKUX NPUMHUTHUBOB U
3aMKHYTbIC O0NacTH, OrpaHUYEHHBbIC 3TUMHM INPUMUTHBAMH U IpaHulamMu u3obpaxenus. [logoOHoro
poa anropuTMBI 00JIaIAl0T HU3KUM OBICTPOJIEWCTBHEM U TPEOYIOT BBITOTHEHHUS OONBIIIOT0 KOJTMYECTBA
olepaluil ¢ miaBarwmed Toukoi. Takxke CTOUT OTMETUTh JOCTATOYHO BBICOKYIO CIOXKHOCTh IPOrpaMM-
HOW peanu3aIiiiyl py Mog00HOM TpeICTaBIeHIH Tpadrueckoil popMbl HauepTaHHs CAMBOJIA.

Juis Toro 4To0BI M30€KaTh BRICOKOW BBIYMCIUATENEHOW CIOXKHOCTH U TPYIJHON IMPOTrPaMMHOM
peanuzanny, HeOOXOIMMO HEKOTOPBIM 00pa30M MEePEeBECTH KaXKIbIid U3 OTPE3KOB B PACTPOBEIA (op-
MaT, YTO MPUBEAET K CYLIECTBEHHOMY YIPOIIEHHIO aHaJIM3a nepecedyeHnid. Ocraercst UMb BHIOPATh
crocob nepeBoJa OTPE3KOB U3 BEKTOPHOro (hopMata B paCTPOBBIM.

Auaroputm Bpesenxama

HecnoxHo 3aMeTHTh, YTO CYLIECTBYET MHOXKECTBO CITIOCOOOB MEPEBECTU BEKTOPHBIA OTPE30K
B pacTpoBbIi opMaT n3o0pakeHus. s Toro 4ToObl ONpenenuTh, Kakue MUKCEIbl IByMEPHOr0 pac-
Tpa HEOOXOIMMO OTHECTH K M300pPaKEHHMIO OTpe3Ka, TpeOyeTcs aHaIM3UpOBaThb UX PACIIOIOKEHUE
OoTHOCHUTENBbHO 3TOro orpeska. Jlxex E. bpesenxsm B 1962 romy mpemioxun crnocod onpeneiaeHus
MPUHAUIEKHOCTH Ka)KJIOT0 U3 MUKCEIOB IBYMEPHOr0 pacTpa OTPE3Ky C MCIIOJIb30BaHUEM JINIIb 11T O-
YHCcIeHHON apupMeTuKku. Takoil monxoa noixydnn Ha3BaHue «anroput™ bpesenxamay [3].
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B XO0AC aliroputMa MmpeaArnoaaraCrcsa mpoxoa IMmo KaxJaoMy 3HAYCHUIO KOOpAWHAT OI[HOﬁ nus3
ocell u OIpeACIICHUEC 3HAYCHU A KOOPAWHATLI Ha I[perﬁ OCH IJId pasMCUICHHA OYCPCAHOro IMMMUKCea.

Puc. 2. Mnnroctpanus pabotel anroputMa bpeszenxama

Jtst TOoro 4ToOBI ONpENeNUTh HanboIee MOAXOAAIIee 3HAYCHNE HA APYrOi OCH KOOPJMHAT, He-
00xoMMo BBIOpaTh Hanbosee OIU3KUIT K OTPE3Ky MHUKCEN JBYMEPHOTO pacTpa. Takyro 3ajaqy MOXKHO
PEUINTh, UCTIONB3YS TOJBKO IIEIOYUCIICHHYIO apU(PMETHKY, C TOMOIIBIO YPaBHEHHUS MIPSIMOH B OTpe3Kax.

Meton rlepece'lelmﬁ C HCIMOJIB30BAHUEM AJITOPUTMA Bpe3eHx3Ma

[Ipu ucronp30BaHUM PACTPOBOTO MPEACTABICHHS OTPE3KOB B METOJIE MEpEeceueHUil aHaan3
WHTEPBAJIOB HAIIOXKEHHS N300paKeHUs OTpe3ka Ha M300pakeHHe CUMBOJIA CYIIECTBEHHO YIIPOIIIAETCS.
Haubonee mpocThiM U3 JOMYCTHMBIX BAPUAHTOB OIEHKH MEPHI MEPECEUCHUS SBISIETCS TPHBHABHBIN
MOJICYET KOMWYEeCcTBa OOIINX MHUKCETOB y ABYX PACTPOBBIX MpENCTaBIeHUH. B Takom ciydae reomer-
pUYecKre MOTepH MPU PaCcTepU3aLUU TOpa3[0 MEHBIIE BIMSIOT Ha pe3yabTaT pacrmo3HaBaHus. J[ms
OoJiee TOYHOTO ONMHCAHUS TEOMETPUUECKUX MTOTEPh MOXKHO BOCITOIB30BATHCS HILTIOCTpAIHEH.

Puc. 3. Mnnmroctparus oTpes3ka, ero pacTpOBOTO MPEACTABICHHUS W €r0 HaJOXKEHHs Ha TpaduuecKoe
MpEACTaBIEHHE CUMBOJIA

Ha puc. 3 orreHKkamMu KpacHOro LBETa MOKA3aHbl MUKCENbI, MPUHALIEKAIINE PACTEPU3ALIUN
n300pakeHHOTro OoTpe3ka. TeMHBI OTTEHOK COOTBETCTBYET MHUKCENaM, KOTOPbIE OTHOCATCS K rpadu-
YECKOMY NPEACTaBICHHIO CHMBOJIA, CBETJIBIH — OCTAJIBHBIM IMHUKCEIaM PacTPOBOIO NPEACTaBICHUS
orpe3ka. Kak MOXXHO 3aMeTHTh, TEMHO-KpPACHbIE TUKCEIBI BBULY HEKOTOPOH MOIPEIIHOCTH PacTPOBO-
ro MpeacTaBiIeHUs] 00pa3yl0T MHOXKECTBO HEMPEPHIBHBIX MHTEPBAJIOB HAJIOKEHUS, YTO IPU TOUYHOM
Ire€OMETPUYECKOM MNPEACTaBICHUH COOTBETCTBOBAJIO ObI JIMIIb OJHOMY HMHTEpBaily HanoxeHus. llpu
CTaTUCTUYECKOM IO/ICUETE KOJIMYECTBA OOIIMX TOUEK TaKas IMOTrPEIIHOCTh HE BBIMJISIIUT CTOJb CYIIe-
CTBEHHOH, KaKO MOKET OKa3aThCsl Ipu Oosiee AeTallbHOM I'eOMeTpUYecKoM aHamuse. s nmpuBeneH-
HOT'0 Ha puC. 3 IpUMepa BMECTO OAHOTO MHTEPBaIa HATOKEHN MOXKHO YBUJETh Cpa3y ISITh HHTEPBa-
JIOB, UTO MOXKET IPUBECTH K 3a0Iy>KICHUIO aHaJIN3 KOJIMYECTBA HEMPEPBIBHBIX MEPECeUeHNH.

Takum 00pa3zoM, MOXHO CHOPMYIMPOBATH HICI0 AJITOPUTMa ONTHYECKOrO PaclO3HaBAHUS
CHMBOJIOB Ha OCHOBE METO/Ia MIEPECEUEHU U anropuTMa bpezenxama.
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Ulae 1. ChopmupoBaTh HEKOTOPBI HAOOP OTPE3KOB.

llaz 2. Tlony4nTh pacTpoBOE NMPEACTABICHHE Ka)XJOr0 U3 OTPE3KOB, HCIIONB3Ys alITOPUTM
bpesenxama.

Illaz 3. ChopmupoBaTh HAOOp HM300pa)KEHHI CHMBOJIOB — IIA0JOHOB, C KOTOPBIMH OyAeT
OCYILIECTBIIATHCS CpaBHEHUE.

Illae 4. Ins kaxaoro n300paxeHus-11a0I0Ha MPOU3BECTH HAIOKEHHUE KaXJI0ro U3 OTPE3KOB
Habopa. s xaxaoro u3 takux Hanoxkenuit O; 3aOMHUTE Konmu4decTBO o0mux nukceneit Ci. B nanb-
Helimem Bekrop 3HaueHuit V = {Cy, C,, ..., Ck} Oymer Mcronb30BaThCs IS MPEACTABICHUS TaHHOTO
n300paxeHus-ma0IoHa.

llaz 5. JIns xaxaoro u3 u300paKeHUH, KJIACC KOTOPOTr0 HEOOXOIMMO OMPEACIUTh, OMMCAH-
HbIM B mare 4 oopasom nmoiyuuts Bektop V = {Cy, C,, ..., Ck}. Haiitn HanbGosee moxoxuii BEKTOp B
Habope MmabIOHOB, ONPEAEIUTh KIacC, K KOTOPOMY OTHOCHUTCS CHMBOJ, COOTBETCTBYIOIIUI 3TOMY
BekTopy. OTHECTH K 3TOMY KJ1acCy JaHHOE H300pakeHHe.

Pe3yabTaThl anpodanun ajJiropurma

Jlist TecTUpOBaHUS MIPEAJIOKEHHOIO AITOPUTMA ObLIO PEAIN30BAHO KOHCOIBHOE IPUIIOKEHHE
Ha s3pIke C++, KOTOpoe cirydailHbIM 00pa3oM TeHepHupyeT Habop OTPE3KOB U peau3yeT ONMCAHHBIN
panee anroput™. J[JIsl OIEHKHM KavyecTBa pacrio3HaBaHMs ObUT BBIOpaH HAOOp M300pakeHUI CHMBOIIOB
JATHHCKOTO an()aBUTa, TMONYYEHHBIX M3 peajbHBIX OTCKAaHMPOBAHHBIX JNOKyMEHTOB. [IpuMep Takmx
M300pakeHU MOYKHO YBHJIETh Ha pHC. 4.

aaavug@z

Puc. 4. IIpumMepbl n300paKeHHU CHUMBOJIOB B TECTOBOM Habope

B kxadectBe m1a0g0HOB OBLIO BBIOpaHO OKOIO 20 M300pakeHHIl CHMBOJIOB KaXKJIOT0 Kiacca.
Jlist rectupoBanust 06110 BEIOpaHo 100 n300pa’keHnii CHMBOJIOB KaXKI0TO Kilacca.

B pesynpraTe anmpobamum anroputMa OBLIO YCTaHOBIIEHO, YTO MPEIOKEHHAsI BapHaIlHs Me-
TOza TiepecedeHuit BepHo pacmoszHaeT 91 % cHMBOIIOB TECTOBOH BBIOOPKH.

Takum 0Opa3oM, MOJKHO C/IENATh BHIBOA, YTO OBLI MPENIOKEH alTOPUTM, KOTOPHIN HE TpeOy-
€T HU OIHOH OIlepanuy ¢ IUIABafoOIIel TOYKOH, CITOCOOHBIM KOPPEKTHO pacmo3HaBaTh Ooiee 90 %
CHMBOJIOB B OTCKAHMPOBAHHBIX JOKYMEHTaX.

CTouT OTMETHTH, YTO METOJ TEPEeceYeHUi IaeT HEKOTOpOe MPEUMYIIECTBO MPH CO3TAHHUH
KacKa/a KIacCu(pUKaTOPOB C ero ucronb3oBanueM. [locie Toro, kak mepBUYHEIN Kiaccupukarop om-
PEAENIII TPYIITY KIACCOB, K KOTOPBIM C HAaWOOMbIIEH ToJeil TOCTOBEPHOCTA MOYKHO OTHECTH TEKYIIHMA
CHMBOJI, PaIlHOHAIBHO HCIIONIB30BaTh Jajee AuddepeHnanrbHbIi KIacCu(PUKATOpP, KOTOPHIA MTO3BOIUT
BBIOpaTh U3 BBIAENEHHBIX KIIACCOB HamOonee momxoasmmii. B muddepennumansHoM KiaccupukaTope
MOXKHO HCIONIB30BaTh Ooliee Y3KOCIEUaTH3UPOBAHHBI HA0Op OTPE3KOB, KOTOPHIN OymeT mpemHa-
3HAUYeH CHeNHabHO IS TIOMCKA Pa3IHIuii BRIOPAHHOH TPyMITEI KJIaccoB. B manmpHeleM miaHupyeT-
csl peanmm3anis KacKaJHOW CHCTEMBl KIIacCU(UKATOPOB HA OCHOBE METOJA IMEPECeUeHHH C IIeIIBhI0
YIIydIIeHHs] Ka9eCTBa PaCIlO3HABAHUSL.
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