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CRF++ — 3TO MHCTPYMEHT KOMaHJHOU CTPOKH, TpeJHa3HAYESHHBIN IS pean3aiun
METOJa MOJIEJIMPOBAaHMS YCIOBHBIX CTy4yaiHbIX Tosieid. [Iporpamma ro3Bouisier
CErMEHTHPOBATh MOCIIEOBATE/IbHBIE JAHHBIE C IOMOIIbIO MHTepdeiica KOMaHIHOU CTPOKH.
Bbl MOKeTe UCTIONB30BATh TOT HACTPAWBAEMBIi MHCTPYMEHT 1J1st ooumx 3anad HIII,
TaKUX KaK U3BJIeyeHne nHpopmanuu win pparmenTanus tekcra. Omucanne CRF++: tikki+
— 9TO NPUJIOKEHHUE JUTsL KIACCUYECKON MY3bIKH, pa3pad0TaHHOE ISl COIIPOBOKICHHSI
YPOKOB Urphl Ha (popTenuaHo. To yHUBEPCATHHOE MPUIOKEHUE BOCIIPOU3BOJUT
ayaunodailiibl, 3aMKChIBAET U BOCIIPOM3BOAUT 3BYKHU, KOHBepTHpYeT MIDI-(haiisnl B
WAV/MP3/AIFF/PCM... Tabynarypa ¢oprenuaHo, napTuTypa, ayauodaiis MoryT
BocIipon3BoguThcs BMecte ¢ MIDI-knaBuatypoil. tikki+ — 3T0 npmioxenue s
KJIACCUYECKOI MY3bIKH, pa3pabOTaHHOE JJ1s1 COITPOBOK/IEHUST YPOKOB UIPhl HA (hOPTENUAHO.
3TO yHUBEPCAJIbHOE MPHIOKEHIE BOCIPOU3BOAUT ayAUO(ailiibl, 3aNIICHBAET U
BOCIIPOM3BOIMT 3BYKH, KOHBepTHpYyeT MIDI-aiins B WAV/MP3/AIFF/PCM...
Tabynarypa ¢oprenuaHo, napTuTypa, ayjuogaiiisl MOTyT BOCIIPOU3BOJUTHCS BMECTE C
MIDI-knaBuarypoii. tikki+ — 3To mpuIoKeHne T KJIACCHYECKON MY3BIKH,
pa3paboTaHHOE JIsI COPOBOXKAEHNST YPOKOB MI'PhI HAa (DOPTEMHAHO. DTO yHUBEPCATIbHOE
MIPYJIOXKEHNE BOCIIPOM3BOAUT ayIMO(aiisIbl, 3aITMCHIBAET U BOCIIPOU3BOANT 3BYKH,
kouseprupyeT MIDI-daitns B WAV/MP3/AIFF/PCM... Tabynarypa doprenuaso,
NapTUTYpa, ayauodaidibl MOTyT Boclipou3BoauThes BMecte ¢ MIDI-knaBuarypoi. tikki+ —
9TO MPWJIOXKEHUE 151 KIACCHUECKON MY3bIKH, pa3paboTaHHOE /sl COPOBOXKIEHHS YPOKOB
Urpbl Ha (popTENHaHO. DTO YHUBEPCATIBHOE MPUIIOKEHUE BOCIIPOU3BOAUT ayquodailiisl,
3aMUChIBACT ¥ BOCIPOM3BOJUT 3BYKH, KOHBepTUpYyeT MIDI-baiins! B
WAV/MP3/AIFF/PCM... Tabynarypa ¢oprenuaHo, napTuTypa, ayauodaiis MoryT
Boctipon3BoauThcs BMecte ¢ MIDI-knaBuatypoil. tikki+ — 310 nprioxenue s
KJIACCYECKOH My3bIKH, pa3pabOTaHHOE ISl COITPOBOXKASHHUS YPOKOB UTPBI Ha (DOPTEIHAHO.
3T0 yHUBEPCATbHOE MPIIIOKEHIE BOCIPOU3BOAUT ayANO(aiiiIbl, 3aNIFICHIBAET U
BOCITPOM3BOANT 3BYKH, KoHBepTHpyeT MIDI-aitne: B8 WAV/MP3/AIFF/PCM...
Tabynarypa opTenuaHo, NapTUTypa, ayarnodaiibl MOTyT BOCHPOM3BOIUTHCS BMECTE C
MIDI-knaBuarypoii. tikki+ — 3To mprIOKeHne T KJIACCHUECKON MY3BIKH,
pa3paboTaHHOE ISl COIPOBOXKAEHUSI YPOKOB MI'Phl Ha (DOPTENHaHO0.ITO YHUBEPCAIBHOE
MIPWJIOXKEHNE BOCIIPOM3BOAUT ayIMOoaiisibl, 3aITMChIBAET U BOCIPOU3BOANT 3BYKH,
kouBepTupyetr MIDI-daiinel B WAV/MP3/AIFF/PCM... Tabynarypa ¢oprenuaHo,
MapTUTYpPa, ayAuodailisl MOTyT Bocpou3BoauTkcs BMecte ¢ MIDI-knaBuarypoil. tikki+ —
9TO NMPWJIOXKEHUE 151 KIACCHUYECKON MY3bIKH, pa3paboTaHHOE /sl CONPOBOKIEHHS YPOKOB
Urpel Ha popTenraHo. ITo yHUBEPCATIbHOE MPIIIOKEHHE BOCIIPOU3BOAUT ayAuodailiisl,
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3aIMMChIBAET ¥ BOCIIPOM3BOJNT 3BYKH, KOHBepTUpYyeT MIDI-haitnst B WAV/MP3/AIFF.
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CRF++

CRF++ — 3T0 MHCTPYMEHT KOMaHIHOMW CTPOKH, MTPeIHa3HAUYSHHBIN [T peaT3aliii
MeTO/Ia MOJISIMPOBAHUs YCIOBHBIX ciydaiHbX mojiert (CRF). On peamisyer CRF uepes
6u6moreky CRF++, noctynnyio Ha Sourceforge. CRF++ cocrout u3 rpaguueckoro
uHTepdeiica 1 KOHCOJIBHON nporpaMMel. ['padudeckuii uHTEpdenc — 3T0 OTAENIbHOE
npuoxenue s Windows, KOTOpoe MOKHO MCIHOJIb30BaTh U1l CO3JaHUs U BU3yalIM3alluu
CRF-mopeneit, a Takxke i UIX 00y4eHHUs1 U TecTupoBaHusl. [Iporpamma npeacrasisier
co0OM MHCTPYMEHT KOMaHAHOU cTpoku s Linux u Windows. Eciu Baiiia ornepalinioHHas
cucrema — Linux, Bbl MOXeTe MOJTY4YUTDb €€ CeAyonmM oopazoM: * YcraHoBKa
oudmorek CRF++ * BoimosnHenue komanpl # CBH ko * Beinonuenue daiina crf++ Yrto
takoe KP®++7? YcoBHble cityyaiiHble MMOJIsl — 3TO MOJENH ISl TOCIEA0BATENbHBIX
JaHHBIX, KOTOPBIE TIPEIIOJIAraloT, YTO JaHHbIE TeHEPUPYIOTCA CIyYalHBIM IPOLIECCOM,
COCTOSIIIMM U3 ITPOLIECCOB SMUCCUH U Iepexoa. Y Hac eCTb MHOTO HAOJIOIeHHH 3a
JaHHBIMH, rie HaOmoneHus HasbiBalotcs ensmu. CRF++ onpezesnser nmporeccs SMUCCHH
W Nepexo/ia U MpeocTaBisseT MHCTPYMEHT MapKMPOBKH MociieoBaTebHocTe. 3pik C
CRF++ HanmcaH Ha si3pike C. CRF++ ObUT pa3pa0oTaH Tak, 4ToObl €r0 MOKXHO OBUIO JIETKO
PacIIMpsATh JUIs PEIleHus pa3IMdHbIX 33/1a4 MaIlIMHHOTO 00yueHus. Ha naHHbIi MOMEHT B
CRF++ BCTpOeHHI clenyloliye Moy m: * PazoueHne Tekcra Ha (pparMeHTHI ¢
UCIIOJIb30BaHUEM CKPBITHIX MAPKOBCKHMX Mojeeil. * Pazouenne Tekcra Ha ()parMeHTsI ¢
HCIIOJIb30BAaHUEM YCJIOBHBIX CITydailHbIX noneil * V3BnedeHre HH(POPMAaLK C TOMOIIBIO
YCJIOBHOM JIOTUCTHYECKOU perpeccun * KaprtupoBanue ¢ ucronbzoBanueM CNN *
MapkupoBKa nocieoBaresibHocT * OOHapykeHue KosokerH * [ny6okoe oOyueHue *
Pacno3naBanue tekcra Monyss Network Sequential Labeling, koTopblii SIBJIsieTCS OJHUM U3
CaMbIX MOIIHBIX MOJIyJieli, ObLT peasli30BaH C TIOMOIIbI0 HEHPOHHBIX ceTedl. Moyib
Nokasat B cieaymonieM Buaeo. CRF++ MoXHO 3ammycKaTs ¢ pa3lIndHbIMU CHCTEMaMI
KOIOMPOBAHMUS BXOJHOTO TEKCTa. B ciesyomeit Tabiuie nokazaHa KOOUPOBKa BXOJHOTO
TEeKCTa, KOTOPYIO MOKHO HUCTIOJIb30BaTh ¢ HCTpyMeHToM CRF++. PasHuna B enquHmnIax
n3Mmepenus popmara cumBoioB Jlatunckuit Tekct ¢ BMPO 1 BMPn 217 IBM726 283
IBMS855 285 UTF-8 281 UTF-16 281 UTF-32 281 Henarunckuii Teket ¢ BMPO 1 BMPn
217 IBM726 283 IBM855 285 UTF-8 281 UTF-16 281 UTF-32 281 KuTaiickuii TeKcT ¢
BMPO 1 BMPn 217 IBM726 283 IBM855 285 UTF-8 281 UTF-16 281 UTF- fboded4ff2
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