
X AJlb-PaUlaUOeX, C. B. KyJlew.oe8 

YAK 658.012:004.93 

X. AJIb-PAlllAH,nEX, C. B. KYJIElllOB 

CaHKm-Ilemep6yp2cKuu uHcmumym uHqJOpMamUKU U aemOMamU3al/UU PAH 

METO,ll; PACII03HABAHIDI APAliCKO-lIH).UIHCKHX IUI<IlP 

npeL\CTaBneHa CHCTeMa paCn03HaBaHHlI apa6CKO-HHL\HikKHX l\HcjJp C HCnOnb30Ba

HHeM MeTOL\a KnaCCHcjJHKal\HH H KOM6HHHpOBaHHlI BeKTOpOB npH3HaKOB, OnHCaHbl 

MeTOL\bl KnaCCHcjJHKal\HH l\HcjJp, OCHOBaHHble Ha pa3nHQHbIX cnoco6ax BblL\eneHHlI 

XapaKTepHblX npH3HaKOB. 

BBe,[(eHHe. Apa6cKHH H3bIK - :no PYKOnHCHbIH H3bIK C HanpaB11eHHeM nHCbMa CnpaBa Halle

BO, OH Hcno11b3yeTcsr KaK nHCbMeHHbIH B CTpaHaX apa6CKOrO MHpa H B HeKOTOpbIX H3bIKaX pSl,[(a HC

naMCKHX rocy,lJ,apCTB. Apa6cKO-HH,lJ,Hi:fcKHe (apa6CKHe) ~H$pbl Hcnonb3YJOTCSl B HaCTOSllllee BpeMH B 

6011bIIIHHCTBe BOCTO'lHbIX apa6CKHX CTpaH (HOp,[(aHHH, CHpHH, Cay,[(OBCKOH ApaBHH H ,lJ,p.). Ha 

pHC. 1, a npe,lJ,CTaBneHbI npHMepbI ne'laTHbIX H PYKonHCHblx apa6cKo-HH,[(HHCKHX ~H$p OT Hy11Sl ,[(0 

,lJ,eBHTH, a Ha pHC. 1, 6 - npHMepbI Hop,[(aHcKHx aBToM06H11bHbIX HOMepHblx 3HaKOB, ,lJ,mr pacno

3HaBaHHsr KOTOpblX 6blJ1H pa3pa60TaHbl npe,lJ,CTaBneHHble MeTO,lJ,bI. 
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Puc, I 

JJ:11Sl peIIIeHHH 3a,lJ,at.rH pacno3HaBaHHSl apa6cKHx CHMB0110B 6bIJ10 npe,[(nO)l(eHO MHoro cnoco

60B, HanpHMep, cpaBHeHHe C wa6noHaMH, CTaTHCTH4eCKHe H cTpyi<TypHble MeTO,lJ,bl, MeTO,lJ,bI, HC

n011b3YJOlllHe HeHpoHHble ceTH (HC) H ,[(p. TaK, B pa60Te [1] no,[(p06HO paccMoTpeHbl :nanbl pa3pa

60TKH CHCTeM pacn03HaBaHHSl CHMB0110B, a B [2] - onHcaHbI MeTO,lJ,bI BbI,lJ,e11eHHH xapaKTepHbIX 

npH3HaKOB CHMB0110B. 

B [3] npe,lJ,nO)l(eHa CHCTeMa pacn03HaBaHHSl apa6cKHx ~H$p c npHMeHeHHeM BepOSlTHOCTHblX 

HeHpoHHbIX ceTeH. CHcTeMa, Hcno11b3YJOlllasr MeTO,lJ, BbI,lJ,eneHHSl BeKTopa npH3HaKoB CHMBonOB, oc

HOBaHa Ha BbI'IHC11eHHH MOMeHTOB CKe11eTa ~H$pbI. TO'lHOCTb pacn03HaBaHHH, ,[(oCTHrHYTaH B :nOH 

CHCTeMe; - 0;::;99,72 % npH HCnbITaHHHX Ha MHO)l(eCTBe TeCTOBbIX npHMepoB Pa311Hl.fHOrO Hal.fepTa

HHSl (Ha60pe H3 1080 CHMB0110B). 
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9 Memo() paCn03HaeaHUJl apa6CKO-UH()UUCKUX 14UrjJp 

B pa60Te [4] onMcaHa CMCTeMa pacn03HaBaHM5I apa6cKMx U;M<pP, B KOTOpOM )l)l51 BhI,neneHM5I 

xapaKTepHbIx npH3HaKoB CHMBOJIOB npMMeHHJIOCh BeHBJIeT-npe06paJoBaHMe. TOqHOCTb pacn03Ha

BaHM5I ,llJI5I 1600 06pa3QOB CRMBOJIOB COCTaBRJIa 91,33 %. CHcTeMa cnoc06Ha pa60TaTb JIHIIIb C 8 
QH<ppaMH. 

B [5] 6bIJIa npe,llnO)l(eHa cxeMa cefMeHTaUHM M306pa)l(eHM5I, OCHOBaHHa5I Ha 12-cerMeHTHoM 

rna6noHe, ,llJI5I BbI,lleneHM5I BeKTopa npH3HaKoB HcnOnb30BaJIC5I TeHeBOM MeTO,ll KO,llHpOBaHHH. IlpH

MeH5InHCb ,llBe HC: ,lln5I onpe,lleJIeHH5I MeCTOHaXO)l(,lleHMH KOHTpOJIbHOH TOqKM IIIa6JIOHa H ,llJI5I pac

n03HaBaHMH. bbIJIa ,llOCTMrHyTa TOqHOCTb pacn03HaBaHH5I 97,60 % npH HcnhITaHH5IX Ha 25 000 06

PaJQOB. 

B HaCT051meM pa60Te HCCJIe)lyeTcH 3cPcPeKTHBHoCTb Pa3JIHqHbIX MeTO,llOB BbI,lleJIeHH5I BeKTopoB 

rrpH3HaKoB ,llJI5I pacn03HaHHH apa6cKHx QHcPP, a TaIOKe paCCMaTpHBaeTCH BJIH5IHHe Ha TOqHOCTb pac

n03HaBaHMH KOM6HHMpOBaHH5I BeKTopOB npM3HaKOB H npHMeHeHM5I COCTaBHhIX KJIaCcH<pMKaTopoB. 

CHcTeMa pacno3HaBaHHH. CHcTeMbI pacn03HaBaHH5I CHMBOJIOB 06blqHO CTp05ITCH no e,nH

HOH cxeMe: npe06paJoBaHHe H306pa)l(eHHH CHMBOJIa B QHcPPOBYJO cPOpMy; npe,llBapHTenbHaH 06pa

60TKa, BbI,lleJIeHHe OT,lleJIbHbIX CHMBOJIOB HJIH 06JIaCTeH, OTHOC5ImHXC5I K CHMBOJIy; BbI,lleJIeHHe xa

paKTepHbIx npH3HaKOB; KJIaCcMcPMKaQI1H; ou;eHKa pe3YJIbTaTa. 

IIpeoeapUmeJlbHaJl o6pa6omKa. 3Ta CTa,llH5I BKJIIOqaeT B ce6H HOpMaJIH3aQHIO H npHBe~eHHe 

Jf306pa)l(eHH5I K CTaH,llapTHoMy paJMepy, CrJIa)l(HBaHHe H cPHJIbTpaQHIO, KoppeKQHIO HaKJIOHa CHM

BOJIOB. TIpMBe,lleHHe Bcex 11306pa)l(eHMM, HaXO,llHll.(MXCH B 6a3e ,naHHhIX, K CTaH,napTHoMy pa3Mepy 

npOH3Bo,nHTCH CJIe,llYJOmHM 06paJOM: onpe,lleJI5IeTC5I (nO,ll6HpaeTC5I) np5IMoyrOJIbHHK MHHMMaJIhHhIX 

paJMepoB, OrpaHHqHBaIOmHH QHcPPY, nOJIyqeHHbIH npSIMoyrOJIbHHK MaclIITa6HpyeTcH ,ll0 paJMepOB 

60x40 TTHKCeJIOB. Ha CJIe,llYJOII(eM 3Tarre ,llJI5I rrOBbTIIIeHH5I KaqeCTBa H306pa)l(eHH5I (nyreM y,llaneHH5I 

rnyMoB, ynyqrneHHH rpaHMIJ. H KOHTypOB M306pa)l(eHI1H) npHMeH5IeTCH KpyroBoM CrJIa)l(I1BaIOll.(I1H 

QJHJIbTP pa,llHyca 3. 

O,llHOM H3 cyII(ecTBeIiHbTX oc06eHHocTeM PYKorrHCHbIX QHcPP HBJI5IeTC5I HX HaKJIOH. 3KcrrepH

MeHTbI nOKa3bTBaIOT, qTO 6e3 KoppeKQMM HaKJlOHa BeKTopbT npH3HaKOB 06pa3QOB BHyrpM O,llHoro 

KJIacca Moryr CMJIhHO BaphHpOBaTbCH. QT06hI MHHMMM3MpOBaTh BHyrpHKnaCCOBYJO M3MeHl.JMBOCTb 

npH3HaKOB, Heo6xo,llHMO cPHKcHpoBaTb HaKJIOH CHMBOJIOB. KoppeKQH5I HaKJIOHa CHMBOJIOB QHcPP 

HrpaeT Ba)l(HYJO POJIb B HeKOTopbIX MeTO,llaX BbI,lleJIeHHH xapaKTepHbIX rrpH3HaKOB CHMBOJIOB. Cy

W.eCTBYJOT MeTO,llhI, HanpHMep MeTO,ll reOMeTp"qeCKHX MOMeHTOB, HHBapHaHTHble K HaKJIOHy. 

YrOJI HaKJ10Ha apa6cKHx QHcPP 3a,llaeTCH caMbIM ,llJIHHHbIM lIITpHXOM B QHcPpe HJIH yrJIOM Me

)J(,lly ,llB)TM5I TaKHMH lIITpHxaMH. H3 pHC. 1, a BH,llHO, qTO QHcPPbI 1,2,3,6,9 cO,llep)l(aT O,llHH BCpTH

KaJIbHbIH OCHOBHOH IIITpHX, a 7 H 8 -.,llBa OCHOBHbIX IIITpHxa, 06paJYJOII(HX OCTPbTM yron. 

AnfOpl1TMbI ,llnH KOppeKl.(HH HaKJIOHa CHMBonOB 113 ,llpyrHx H3bIKOB He Moryr 6bITh Hanp5IMYJO 

rrpHMeHeHbI K apa6CKHM QHcPpaM, n03TOMY HaMH 6bIJI paJpa60TaH anropHTM, yqHTbIBalOmHM OCo

6eHHOCTH cPOPMbI apa6CKHX QHcPP. 

BbloefleHue npU3HaK06.3TOT 3Tan 51BnHeTCSI 51,npOM nlO60M CMc'TeMbI pacn03HaBaHl15I, H ,nnSI' 

,ll.OCTH)I(eHH5I BbICOKOH TOl.fHOCTM OH ,non)l(eH 6bITh cnpoeKTHpOBaH oc06eHHO TmaTenhHO. 3Hal.feHH5I 

npH3HaKOB, BblqHCneHHbIe Ha OCHOBe BXO,llHorO H306pa)l(eHR5I QHcPP, cPOPMHpYJOT BeKTOphJ rrpH

3HaKOB. ~n5I rronyqeHHH HaHnyqlIIeM TOqHOCTH pacn03HaBaHH5I BeKTOp rrpH3HaKOB ,llOn)l(eH 6bITb 

pa3JIHqHbIM ,llnH PaJHbIX KJIaCCOB H I1MeTb He6onbllIYJO Bap"auIIO'" B npe,nenax O,[(Horo KJIacca. 

B pa60Te [2] 6blnH paccMoTpeHbI pa3Ho06paJHbIe MeTO,llbI BbI,lleJIeHH5I xapaKTepHbJX npH3Ha

KOB: CTPYKTypHbIe, MOPcP0nOrHqeCKHe, npe06paJoBaHH5I ra6op, Pa,llOH H <I>YPbe H ,llp. Ka)l(,llbTn H3 

3TI1X MeTo,nOB B OT,nenbHOCTH HMeeT CBOH npeHMyII(ecTBa, He,llOCTaTKH, oc06eHHocTH H CBOH ypo

BeHb 0lllM60K KJIaCcHcPHKal.(MH. B pa60Te 6blnH peaJIM30BaHbI llleCTb MeTo,nOB ,lln5I HCCJIernOBaHH5I 

TOqHOCTH pacn03HaBaHHH Ka)l(,llOrO H3 HHX, a TaIOKe rrpM KOM6HHHpoBaHHH BeKTopOB rrpH3HaKOB H 

COCTaBHOM (KoMnJIeKCHoM) KJIaCcHcPHKaTope . 

.!G1accucjJuKal/U51 u pacn03Ha6aHue. MHorocnoHHbIM nepcenTpoH (multilayer perceptron) 

npe,llCTaBnSleT c060n HeMpoHHYJO ceTb rrpHMoro pacrrpOCTpaHeHH5I, KOTOpa5I XOpOIIIO rrO,llXO,llMT ,lln51 
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10 X AJlb-PaUlGUOeX, C. B. KYJleUlO6 

3a.L\aq KllaccHqmKal..{HH. B HaCTOHll.lelf pa60Te .L\JlH 06yqeHMH HC npHMeHHeTCH rpa.L\HeHTHbIH MeTO.L\ pOB' 

nOHCKa BeCOB CHHanCOB, MHHHMH3HP)'lOll.lHH Cpe.L\HeKBa.L\paTHqH)'lO 01lIH6Ky. nOKa 

06ll.laH apXHTeKrypa HC npe.L\CTaBJleHa Ha CTaHI 
BXO.llHOH CJlOH CKPblTblH CJlOH BbIXO.llHOH CJlOH 

pHC. 2, OHa BKlllOqaeT BXO.L\HOH HeHpOHHbIH CJlOH, 
0, 

HeCKOJlbKHX CKpbITblX H BbIXO.L\HOH CJlOH HeHpo-

HOB. BXO.L\HOH CJlOH CO.L\ep)KHT KOJlHqeCTBO HeH

pOHOB, paBHoe pa3MepHOCTM BeKTopa npH3HaKOB 
X2 02	 (X,-xn). BbIXO.L\HOH CJlOH CO.L\ep)KHT 9 HeHpOHOB, 

COOTBeTCTB)'lOll.lHX KllaccaM pacn03HaBaeMbIX 

U:McPP (01-09). B CKpbITOM CJlOe CO.L\ep)KHTCH 

qHCJlO HeHpOHOB, paBHOe CYMMe HeHpOHOB BO 

x" 09	 BXO.L\HOM H BbIXO.L\HOM CJlOHX. WeCTb HeHpOCeTe-


BbIX KllaCCMcPHKaTOpOB, pa3pa60TaHHbIX .L\JlH
 

Ou:eHKH Ka)K.L\OrO M3 MeTO.L\OB BbI.L\eJleHMH npH3Ha


KOB, HMelOT O.L\HHaKOB)'lO apXMTeKrypy H pa3JlMqaIOTCH JlMllib KOJlMqeCTBOM HeHpOHOB BO BXO.L\HOM 

M CKpbITOM CJl.OHX (CM. Ta6JlHI..{Y). 

Puc. 2 

MeTO.ll Bbl.lleJleHWlI BWLl BeKTOpa 

PaJMepHOCTb 

CJlOll HeHpOHOB npOlleHT 

pacn03HaBaHIlll 
PaHr 

npll3HaKOB npll3HaKOB BXO.llHOH 

CJlOH 

CKpblTblH 

CJlOH 

Cpe.llHlle paCCTOliHllli 30HwpOBaHWll X = [XI' X2 ' ' '', X24 r 24 35 92,21 1 

MeTO.ll Cpe.llHero 3Ha4eHIl1i 30HIlpoBaHIl1i 
T

X = [xl' X2 ' ... , X24 ] 24 35 94,50 3 

rllCTorpaMMbl npoeKllllW 
T 

X = [XI' x2 ' ... , x30 ] 30 40 95;90 5 

,lJ)lcKpeTHoe.npeo6paJoBaHwe Pa.llOHa 
T

X = [x"x2 , ... ,x40 ] 40 50 95,33 4 

KOJIblleBOe30HwpoBaHwe 
r

X = [XI' x2 , ... , x30 ] 30 40 94,55 2 

reOMeTpfllJeCKWe MOMeHTbI 
T 

X = [X1,X2 "",X1S ] 18 30 96,88 6 

npH: 

JlOB, 

u:ec( 

Hble 

BM.L\1AHaJTOfHqHaH COBOKynHOCTb HeHpoCeTeBblx KllaCCMcPHKaTopOB 6bIJla pa3pa60TaHa .L\JlH MC
a M~CJle.L\OBaHMH 3cPcPeKTHBHOCTH KOM6HHHpOBaHHH BeKTopOB npH3HaKOB. HCnOJlb30BaHHe COCTaBHbIX 

KllaCCHcPHKaTopOB (nOKa3bTBalOll.lHX BbICOK)'lO TOqHOCTb pacn03HaBaHHH BO MHOfHX npHJlO)KeHHHX 
paclno pacn03HaBaHHlO 06pa30B, BKlllOqaH CHMBOJlbI) HBJlHeTCH OCHOBHbIM HanpaBJleHMeM nOCTpoeHMH 

CMCTeM pacn03HaBaHHH 06pa30B [6]. 
BeT(CYll.lecTByeT MHO)KeCTBO nO.L\XO.L\OB H cooTBeTcTB)'lOll.lMX MM apxMTeKTyp .L\JlH nOCTpoeHHH co
TOqlCTaBHbIX KllaccMcPHKaTopoB [6]: npocTble MeTO.L\bI, OCHOBaHHble Ha Ma)KOpHTapHoM npMHUMne (c yqe
rpmTOM "paHra rOJloca") [7], a TaK)Ke 60Jlee CJlO)KHble MeTO.L\bI, KaK HanpHMep, HeqeTKMe MO.L\eJlM M He. 
KOMITpou:e.L\ypa npHHHTHH pellIeHMH B TaKMX KllaccHcPHKaTopax HMeeT CJle.L\)'lOLUHH BH.L\. ITyCTb 

MMeeTCH N He3aBMCMMbIX KJlaCcHcPMKaTopoB, Ka)K.L\bIH BbT.L\aeT 3HaqeHHe TOro Kllacca (I ... m), KO- HMH 

TOpOMy npMHa.L\Jle)KHT 06pa3eu. Tor.L\a COCTaBHOH KJlaCcMcPHKaTop. BbI6HpaeT nO.L\XO.L\Hll.lee BbIXO.L\
yse.

Hoe 3HaqeHMe M3 MHO)KeCTBa BbIXO.L\OB He3aBHCMMbIX KllaCCHcPHKaTopOB. 

Ha pHC. 3 npe.L\CTaBJleHa CTpYKTypa COCTaBHoro KJlaCcHcPHKaTopa. ITp0l..{e.L\ypa "paH)KHpOBa
Klla 

6bIJ
HMH rOJlOCOB", 3aKlllOqaeTCH B CJle.L\)'lOll.leM. LI:JlH N He3aBHCHMbIX KllaccHcPHKaTopoB Mll.lYTCH COB

.L\a 1
na.L\eHMH BbIXO.L\HbIX 3HaqeHMH Me)f(.L\y (N + 1)/2	 KllaccMcPHKaTopaMM, eCJlH YCJlOBMe BbIITOJlHeHO, TO 

POB 
3TO 3HaqeHHe CTaHOBHTCH BbIXO.L\HbIM .L\JlH COCTaBHoro KllaCCHcPHKaTopa, B npOTHBHOM CJlyqae 

Mll.lYTCH COBna.L\eHHH .L\JlH N / 2 KllaccMcPMKaTopoB; eCJlM COBna.L\eHMe HaH.L\eHO, TO BbIXO.L\HbIM 
cPHI 

3HaqeHHeM 6Y.L\eT pe3YJlbTaT rpynnbI KllaCCMcPMKaTopOB, MMelOll.lMX 60Jlee BbICOKHH paHr. CJle.L\OBa
(COl 

TeJlbHO, KOr.L\a N ~ 4, cYll.lecTByeT B03MO)KHOCTb Toro, qTO 60Jlee qeM O.L\Ha rpynna KllaccMcPHKaTo

1113B.1113B. BY30B. nPIII50POCTPOEHIIIE. 2007. T. 50, N2 12 

j
 



11 

I 
p~ 

Ra 
~H, 

~

H
DB
 
IB,
 

Ix 

lo 

e
HI 

l 

M 

Memoo pacno3Ha6aHU5l apa6cKo-uHOUUCKUX l1U¢P 

POB CMO)KeT BbI,lJ,aTb Pa3JUl1.JHble pe3YJIbTaTbI. AJIrOpHTM npO,lJ,OJI)KaeTCH peKypCHBHO, ,lJ,0 Tex nop 

nOKa OCTaJOTCH pa3HOrJIaCHH. B TaKOM CJIyYae BbIXO,lJ,HbIM 3Ha1.JemfeM COCTaBHoro KJIaCcHqlMKaTOpa 

CTaHeT pe3YJIbTaT KJIaCCmlnfKaTopa C 60JIee BbICOKHM paHrOM. 

He 
KJJaCcHqlH KaTOp 

MeTo)],a 

MeTo)], 

reOMeTpHlJeCKHX 

MOMeHTOBI 
I 
I 
I 

t 

MeTo)], cpe)],Hero 

paCCTO~H1UI 

30HHpOBaHH~ 

ITpolle)],ypa 

,.paHlKHpOBaHH~rOJJOCOB" 

Pe3YJJbTaT 

Puc. 3 

On:eHKa nOJlyqeHHhlX pe3YJlLTaTOB. C ueJIbJO npOBepKH H oueHKH MeTO,lJ,OB BbI,lJ,eJIemfH 

npH3HaKOB 6bIJI npOBe,lJ,eH pH,lJ, HCnblTaHHH. Da3a ,lJ,aHHblx 06pa3UOB UHcPP cO,lJ,ep)KaJIa 4176 CHMBO

JIOB, KOTopble HCnOJIb30BaJIHCb ,lJ,JIH 06yYeHHH H TeCHfpOBaHHH CHCTeMbI [8]. 3aMeHfM, 1.JTO B npo

uecce 06yYeHHH HC HCnOJIb30BaJIOCb 55 % (2250 CHMBOJIOB) CO,lJ,ep)KHMOrO 6a3bI ,lJ,aHHbIX, OCTaJIb

Hble 45 % (1926 CHMBOJIOB) npHMeHHJIHCb ,lJ,JIH TeCTHpOBaHHH. 

B nepBOM 3KcnepHMeHTe K~bIH BeKTOp npH3HaKOB nO,lJ,aBaJICH Ha BXO,lJ, He. J;b Ta6m.fUbI 

BH,lJ,HO, 1.JTO MeTO,lJ, reOMeTpM1.JeCKHX MOMeHTOB ,lJ,aJI HaH11YI.JIIJYIO T01.JHOCTb pacn03HaBaHHH (96,88 %), 
a MeTO,lJ, Cpe,lJ,HerO paccToHHHH 30HHpOBaHHH HMeJI Xy,lJ,WHH pe3YJIbTaT (92,21 %). 

B pe3YJIbTaTe HcnbITaHHH He3aBHCHMbIH KJIaCcHcPHKaTop, nOKa3aBWHH JIy1.JWHH pe3YJIbTaT 

pacn03HaBaHHH, nOJIyYHJI 6-M "paHr'", a Xy,lJ,WMM - 1-M "paHr". 

Bo BTOpOM 3KcnepMMeHTe Bce KOM6MHaUHH BeKTopoB npH3HaKoB nO,lJ,aBaJIHCb Ha BXO,lJ, COOT

BeTcTBYlOmero KJIaCcHcPHKaTopa. B cJIyYae KOM6HHHpoBaHHH BeKTopoB Ha6JIJO,lJ,aJIOCb nOBblweHHe 

T01.JHOCTM pacn03HaBaHHH. TaK, HanpHMep, KOM6HHHpoBaHHe BeKTopoB npM3HaKoB MeTO,lJ,a mCTO

rpaMM npoeKUHM H reOMeTpH1.JeCKMX MOMeHTOB ,lJ,aJIO T01.JHOCTb pacn03HaBaHM5I 99,27 %, a npH 

KOM6MHMpoBaHMH BeKTopoB MeTO,lJ,OB reOMeTpH1.JeCKHX MOMeHTOB M Cpe,lJ,HerO 3Ha1.JeHM5I 30HHpOBa

HH5I TOLJHOCTb pacn03HaBaHHH COCTaBHJIa 99,53 %. 
B TpeTbeM 3KcnepHMeHTe HCCJIe,lJ,OBaJIC5I COCTaBHOH KJIaCc~McPMKaTop. Pe3YJIbTaTbI rOBOp5IT 06 

YBeJIH1.JeHMH T01.JHOCTH pacn03HaBaHH5I npM MCnOJIb30BaHHH npe,lJ,JIO)KeHHOrO COCTaBHoro MeTO,lJ,a 

KJIaCcHcPHKaUMH. B CJIyqae KOM6MHMpOBaHH5I Tpex KJIaCcHcPHKaTopoB JIyYWHM pe3YJIbTaT (99,43 %) 
6bIJI nOJIyqeH ,lJ,JIH MeTO,lJ,OB rHcTorpaMM npoeKUHH, ,lJ,HCKpeTHoro npe06pa30BaHHH Pa,lJ,OHa H MeTO

,lJ,a reOMeTpM1.JeCKMX MOMeHTOB. KaK M O)KH,lJ,aJIOCb, npM KOM6HHHpoBaHHH LJeTblpeX KJIaCcHcPHKaTo

POB ,lJ,aJIbHeHWero nOBbIweHMH T01.JHOCTH He npOHCXO,lJ,HJIO [8]. 
TaK)Ke npOBO,lJ,HJIOCb cpaBHeHHe Cpe,lJ,HeH TOI.JHOCTH pacn03HaBaHH5I ,lJ,JI5I COCTaBHoro KJIaCCH

cPHKaTopa, cO,lJ,ep)Kamero TpM KJIaCcHcPMKaTopa, C MeTO,lJ,OM KOM6HHMpOBaHH5I BeKTopoB npM3HaKoB 

(cOOTBeTCTBeHHo 97,66 H 98,32 %). 
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3aKJIlOlJeHHe. B pa60Te lfCCne,ll,OBaJIlfCb If CpaBHlfBaJIlfCb llIeCTb MeTO,ll,OB lf3BneqeHlfjI BeKTO

POB npH3HaKOB Ulf<pp. ObinH paJpa60TaHbi H HcnblTaHbl paJnH'IHble KnaCCH<pHKaTopbl, OCHOBaHHble 

Ha 3TlfX MeTO,ll,ax. HH,ll,lfBlf,ll,YaJIbHbIH KnaCCH<pHKaTOp, OCHOBaHHblH Ha MeTO,ll,e reOMeTplfqeCKlfX 

MOMeHTOB, nOKaJaJI HalfnY'lllI)'lO TOqHOCTb pacn03HaBaHHjI. 

MeTO,ll, KOM6HHHpOBaHHjI BeKTopOB npH3HaKOB H cxeMa COCTaBHoro KnaCCH<pHKaTopa npo

jIBlfnlf CBOIO 3<p<peKTlfBHOCTb B 3a,ll,a'le pacn03HaBaHHjI apa6CKO-lfH,ll,lfHCKHX Ulf<PP. 

3KcneplfMeHTbi nOKaJblBalOT Ba)((HOCTb MeTO,ll,a KOM6lfHlfpOBaHlfjI BeKTopOB nplf3HaKOB. Aa

)((e ecnlf 3<p<peKTlfBHOCTb He3aBlfCHMbiX KnaCCH<pHKaTopOB HH3Ka, OHa MO)((eT YBenHqHTbCjI B KOM

6HHaUHH C ,ll,pyrHMH BeKTopaMH npH3HaKOB, HanpHMep, npH KOM6HHHpOBaHHH BeKTopOB npH3Ha

KOB MeTO,ll,a cpe,ll,Hero paCCTOHHHH 30HHpoBaHHH (92,21 %) H ,ll,lfCKpeTHOrO npeo6pa30BaHlfH Pa,ll,OHa 

(95,33 %) TOqHOCTb pacno3HaBaHHH COCTaBHna (98,39 %). 
Pe3ynbTaTbi 3KcnepHMeHToB nOKaJblBalOT, 'ITO MeTO,ll, KOM6HHHpOBaHHjI BeKTopOB npH3HaKOB 

,ll,aeT HaMHoro nY'lllIHH pe3ynbTaT, qeM He3aBHCHMbie KnaCCH<plfKaTopbl, H He3Ha'lHTenbHO nY'lllIlfH, 

qeM COCTaBHbIe KnaCCH<plfKaTOpbI. OCHOBHoe npenHTCTBHe ,ll,J1H npHMeHeHlfH TaKoro nO,ll,XO,ll,a CO

CTOHT B YBenH'IeHlfH paJMepHOCTlf BeKTopOB npH3HaKOB, BBlf,ll,y qero 060CHOBaHO npHMeHeHHe Me

TO,ll,OB pe,ll,yKUHH <paKTopHoro npOCTpaHCTBa npH3HaKOB. 
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