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KOHCOJIIIAIIA JAHUX TA IPUMHSTTSA PIIEHD HA OCHOBI PAHXKYBAHHS T'PYTI
INEHTUYHUX KJJACUDIKALIIN B I''BPUJIHUX CUCTEMAX PO3III3HABAHHSA

O. 1. 3axozxkaii, B. O. Jludap, B. I'. IBanon
CxioHoyKpaincoki HayionanvHull ynisepcumem imeni Bonooumupa /lans

Anomauia. 'ibpuoui cucmemu po3nizHa8aHHs HA OCHOBI BUKOPUCMAHHA CYKYNHOCMI 00pa3ié 00HO20
00°€xmy pO3ni3HABAHHA, WO MAOMb PI3HY NPUPOOY BUHUKHEHHS, 00380AAI0Mb OMPUMYBAMU DIULEHHS 8 WU-
POKOMY OIana3oHi 3MiH 306HIUHIX YMO8, DIGHS NEPEUKo0 | UKpusiersb exionux danux. OOHaK, 30inbUleHHs
KibKOCmI IHOpMayitiHux 03HAK, NIOBUULYE YACOBY CKAAOHICMb aHANIZYy 1 npulinamms piuenus. Memoio
00Cni0dNCeHHs € PO3POOKA MemOoOy KOHCONIOAyil Oanux ma npuiHamms piulenHs, AKuil 00360J5€ yCysamut 8i0
AHANI3Y MeHWl THHOPMAMUBHI OAHI, MUM CAMUM 3MEHWYIOUU Yaco8y CKIAOHICmb npoyecy ob6pobKu ma

NPUUHAMMA PilUenHs.

Knrouosi cnoea cucmemu posniznaganus oopazie, memoou NPULIHAMMS PilieHb, KOHCON0ayis OaHuXx,
00CMOBIPHICMb PO3NIZHABANHS, YACOB8A CKAAOHICMb AN2OPUMMIE PO3NIZHABANHHS 00pA3i6, ancopummu 0opo-
OKU OAHUX, NPOSPAMHA THIICEHEDIs, THHOPMAYITIHI MEXHON02I.

Beryn

BukopucTtaHHS 1HTENEKTyallbHUX alTOPUTMIB
00pOOKHM JTaHWX 3HAXOJIUTH BCE OLIBIIOTO BUKOPHC-
TaHHS B Cy4aCHOMY CBiTi, B Pi3HOMaHITHHX Tay3siX
monckkoi aisutbHOCTI. Lle, Hacammepen, MoB’13aHO 3
0e3cyMHIBHUMH IIepeBaraMu, MoB’si3aHUMU 3 BiACY-
THICTIO HEOOXiIHOCTI TOBHOI (opmamizarii 3amadi
00pOOKHM, MOKITMBOCTI MIPUHHATTS PIIlIEHb B yMOBax
YaCTKOBOI HEBHU3HAYEHOCTI, BUKOPHUCTAHHS PIi3HO-
MaHITHUX €BpUCTHK. lle Bce 3HAYHO cHpoIlye mpo-
LIeC MPUHHATTS PILICHHS Ta I03BOJISE 3a0€3MCYUTH
pe3yJIbTaT 3 anpiopHO BU3HAUECHUM PIBHEM JOCTOBI-
PHOCTI.

VY BumajaKy, KOJM 00’€KT aHaJi3y MpPEICTaBIISE
co0O0I0 CKIIJIHY CHCTEMY, 3 TICBHUM PIBHEM CTOXac-
THU3MY, METOJM 1 3aCO0M IHTEJNEKTyaIbHOT 00pOOKHU
JMAHWX CTAlOTh Maike €IMHUM iHCTPYMEHTOM OTpPH-
MaHHS OakaHOTO pe3yibTaTy. B IbOMy acmekTi,
3HA4YHy pPOJIb BiJirpae amapar po3mi3HaBaHHS 0Opa-
3iB, SIKMI OCTaHHIM 4acOM BCE YacCTillle BUKOPUCTO-
BYETBCS JUIS TIPUUHATTS PillleHh B CKJIATHUX CUCTE-
Max, y BUMNAJKy HEMOXIJIMBOCTI CTBOPEHHS MaTeMa-
TUYHUX MOJEJNEH, 10 OMUCYIOTh 00 eKTH iH(OopMa-
tusamii [1-9].

Cepen pi3HOBUIIB IPUHITHUIIIB 1 IMiIXOIB JI0 Op-
rasizaifii posmi3HaBaHHsS 00pa3iB, BijoMi Oararomna-
paMeTpuyHi KoMOiHOBaHi (riOpuani) cucremu [8-
15], sKi € momaNbIIMM PO3BUTKOM KOHIIEMIIii KOMOi-
HoBaHux cucteMm [16-21], 3ampomonoBanoi JKypas-
asoBuM [O.1. Ha BigMiHy Bil KIacHYHOI KOHIICTIIi
KOMOIHOBaHUX CHUCT€M, B TIOpHIHHX CHCTEMax
00’€KT pPO3Mi3HABAHHS MPEACTABIAETHCA CYKyIHIC-
TIO 00pa3iB, sIKi MAIOTh Pi3HY MPUPOAY BUHUKHEHHS,
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o0 A03BOJIs€ 30UIBIINTH KIJIBKICTh O3HAK, Ha SKi
OIHI ¥ Ti cami mepemKoay Ta BUKPUBIICHHS MarOTh
pizHu# BrUmwmB. lle 3HaYHO PO3MHPIOE MOMKIHBICTH
OTPHUMAaHHS JOCTOBIPHOTO PIllIEHHS 3a YMOBH IITHPO-
KOi 3MiHM yMOB OTPHMAaHHS BXiJHUX JaHUX PO
00’exT po3mizHaBaHHA. OHAK, BAXKIIMBO 3a3HAYNTH,
0 B IIbOMY BHITAIKy 301JBINY€ETHCSA KiIBKICTH He-
OJHOPIAHUX JaHWX, IO MiUISITaloTh aHaJi3Y.

PosmpenHs neTanbHOCTI OMKUCY 00’€KTa Po3-
Mi3HaBaHHS OUTBII MIMPOKUM HAOOPOM O3HAK J03BO-
JIST€ TIBUIMUATH JTOCTOBIPHICTH pPO3Mi3HABAHHSA, IO
OOIPYHTOBYEThCS 3araJIbHONPUIHSITOI TJIHOOKOIO
CTaTUCTUYHOIO TEOpi€ro po3mizHaBaHHS 0Opa3iB Ba-
nHika-UepBoHenkica [22].

OnHak, 30UIBIIEHHS KUIBKOCTI JaHHUX 3HAYHO
30UIBIIYE YacOBY CKIAAHICTH Ipolecy oOpoOku Ta
3MEHIIY€ OINEPaTUBHICTh MPUIHSATTS pillleHb, IO B
0araTbOX NPUKIAAHUX 3aCTOCYBAaHHSIX HOCHUThH KpH-
THuHMA Xapaktep [1, 4, 5, 11-15]. B upomy acrnexTi,
JIOLIJIBHUAM € 3QIMCHEHHS KOHcojamii JaHuX 3 Me-
TOIO CIIPONICHHA IXHBOI MOAaibiIoi OOpOOKM Ta
3MEHIIIECHHS YacOBOi CKJIaJHOCTI MPUHHATTS pillleH-
Hs 11010 Kiacugikarrii.

BinmoBigHo 10 BHIECKa3aHOTO, MOYKHA 3pO0OH-
TH BHCHOBOK, IIIO IMOJAJIbIIE BJOCKOHAJICHHSI METO-
JiB 0OpOOKH JaHUX 1 NPUHHATTS PIllIEHb IOJ0 Kiia-
cudikauii B cucreMax po3Mi3HaBaHHS € aKTyalbHUM.
Bumarae oco0mBoi yBaru nmutaHHS po3poOKH ede-
KTUBHUX METOJIIB KOHCOJIJAIii HEOJAHOPIIHUX Ja-
HUX B TIOpUIHMX CHCTEMax pO3Mi3HABaHHS, BUKOPH-
CTaHHS SIKUX JTO3BOJIUTH MiABUIIUTH OIEPATUBHICTH
00pOOKY TaHWUX Ta MPUUHATTS PIIICHb.

1. AnaJi3 nUTaHHA Ta NOCTAHOBKA 3aBJaHHA

B psni po6it [23, 24] mns koHcomiamii i 3Me-
HITICHHS KUTBKOCTI JaHWX, IO IMiUIATal0Th 00pooiIi
JUTS TIOPUITHUX CHUCTEM pO3Ii3HAaBaHHSA 00pa3iB Mmpo-
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MOHY€ETHCS BHUKOPUCTAHHS EKCTEHCIOHAIBHO-
IHTEHCIOHAILHOTO METOAYy OOpOoOKHM 1 TpPHUHATTS
pimeHHst. CyTHICTh IIbOTO METOJY IOJISITAE B TOMY,
[0 TPUNHATTS PIlICHHS I0A0 Kiacugikaiii Moxe
npuiMaTuCs y ABa €TalM: MEPIINA eKCTEHCIOHab-
HHW, KOJU PIillICHHS MoA0 Kiacudikarlii mpuiMaeTsb-
Csl B pe3yJbTaTi aHaJli3y MEHIIO! KiTbKOCTI y3araib-
HEHUX XapaKTEPUCTUK O0O0’€KTa pO3IMi3HABaHHSI, 1
JIpYTUi 1HTCHCIOHATBHUH, KUK JO3BOJIAE 3a paxy-
HOK JIeTai30BaHOTO aHaNi3y O3HaK YTOYHHTH Kila-
cudikaniliHe pilieHHS, OTpUMaHe Ha MEPLUIOMY eTa-
mi. MiHiMi3alis 4acoBoOi CKJIaTHOCTI MPOIIECy MPHii-
HATTS PIOICHHS IOJISITa€ B HaMaraHHi OTPUMAaTH pi-
IICHHS Ha eTalli EeKCTCHIIOHAJILHOTO aHai3y 1 He
BHUKOPUCTOBYBAaTH HACTYIHUM — I1HTEHCIOHAJIbHUM.
IaTeHCiOHANBHUN aHali3 3MIHCHIOETBCS TUTBKH Y
BUTAJIKy, KOJU Ha MEPUIOMY EKCTEHCIOHAILHOMY
etari He Oylo OTpUMaHO pe3yJbTaTy, IO BiAMOBi-
JaB OW 3amaHOMY PiBHIO TOCTOBIpPHOCTI. AJe, y BU-
MaJKy HEMOXKJIMBOCTI OTPUMAaHHS AOCTOBIPHOTO pe-
3yNbTaTy Ha MEpUIOMY eTarli, APYTHid eTar MpU3Bo-
IUTH 10 30UIBIIEHHS Yacy MPUHHATTS OCTaTOYHOTO
pimeHHs Mmoo Kiracudikartii.

AHami3 pOro MeToJa BKazye Ha Te, M0 WOTo
e(eKTUBHICTb, SIKA BUPAXKAETbCA y 3a0e3MeyYeHHI
0a)kaHOTO PIBHS JOCTOBIPHOCTI MPH MiHIMi3aIlii Ja-
COBOI CKJIQJHOCTIi, MOxe OyTH 3abe3rneueHa TUTbKA Y
BUMAJKY 31MCHEHHS KOHCOJIAAIii JaHUX HUITXOM
YCYHEHHS Bi aHalli3y HalilMeHII iHPOpPMaTHBHUX, 32
ITOTOYHUX YMOB CIIOCTEPEKECHHS 32 00’ €KTOM PO3IIi-
3HaBaHHA. B 1lboMy BHNazKy, SIK Ha €KCTEHCIOHAIb-
HOMY, TaKk i iHTEHCIOHAJIFHOMY eTamnax, NPUHHATTS
pitneHHs Oyne 3/iHCHIOBATHCS 32 MEHIIOK CYKYTIHi-
CTIO, ajie OinpIr iHGopMaTUBHUX maHuX. Lle mo3Bo-
JIATh 3MEHIIUTH KUIBKICTh NAaHUX M0 IiIISAraloTh
CHIBCTaBIIGHHIO Ta MiHIMi3yBaTh 4ac OOpOOKH Ta
MIPUHHATTS PiMIeHHS 00 Kiacu(ikarrii.

Takox, B TIOpUAHUX CHUCTEMax PO3MI3HABAHHS
00pa3ziB BiIOMHMH METOA CeJeKii palioHaJlBbHOI Cy-
KymHOCTi 03Hak [12, 14], 3rimHO sSKOTO0, B 3aJICKHOC-
Ti BiJl KUTBKOCTI JAaHMX 32 SIKUMH NPHUHMAETHCS Pi-
LICHHS, MOKE€ BHUKOPHCTOBYBATUCSI CTPOTMH Ta He-
CTPOTHH PO3IOAIN O3HAK 3a KpHUTEpieM iHpopmaru-
BHOCTI.

VY BUNAKy CTPOrOro PO3MOILTY, O3HAKU ITOJi-
JSIIOTBCSL Ha AB1 rpynu: iHopmaTuBHI Ta HeiHpoOp-
MAaTHBHI, BIIMIOBITHO 10 KPUTEPIFO

VP, eCl.qu < D, <Dy,
VB, eCHin) < D, > Dy,

1€ Ciug 1 Cuing — BIATIOBITHO, iIHQOpPMATUBHUIA Ta
HeiHpOpMaTHBHUE PO3MONIIH 00pa3iB;

Pn — 0o0Opa3 00’ekTa po3mi3HaBaHHA, SKUW Bij-
HOCHUTBCS A0 iH(GopMaTUBHOTO a00 HeiH(QopMaTHB-
HOTO PO3MOLTY;

Dn i Dr — metpuka obpasa Py 1 penpe3eHTaTnB-
He 3HAYCHHS METPUKH JIJIS pO3MOILTY, BiAMOBIIHO.

VYV Bumaaxy Manoi KUTBKOCTI JaHHX 3a SIKHMHU
MPUIMAETHCS PIIIICHHS, B OKPEMHX BUIAJIKaX MOXKE
OyTH JOIIEHUM BUKOPHCTaHHS HECTPOT'OT'O PO3IIO-
IITY, BIITOBITHO IO KPUTEPIIO

VP, €C .y < (Dg —AD) <D, < (Dy +ADy),
VPR, €C,p < D, >(Dg +ADy),

HIH

ne ADgr — ampiopHO BH3HA4YeHA HOpMa JOITYCKY
BIJICTaHI IS pENpe3eHTAaTHBHUX O0pa3iB yMOBHO
iHpopMaTUBHOTO pO3MOALTY Cyig.

Takuii MeTox TO3BOJISE 3AIHCHIOBATH PO3IIOILIT
00pa3iB 3a 03HAKOIO 1HGOPMATHBHOCTI, OHAK e(ek-
TUBHICTh HOT0 BHKOPHCTaHHS HANpPSAMY 3aJEKUThH
BiJl BU3HAYCHHS PENPE3CHTATHBHUX Mip BiAcTaHi
Ut KOKHOTO 3 po3nofimiB Cig, Ching, Cuing. 3a Bi-
cyTHOCTi (hopmamizarnii mi€i 3amauyi, il ycmimHe BH-
PIlICHHS 3aJIeKUTh BUKIFOYHO BiJl €KCIIEPTHOI OIliH-
KW, sIKa TIOBHHHA OyTH aInpiopHO 3ifiCHEHa I KO-
KHOI TpynH 00pa3iB 3a 03HAKOIO 1H()OPMATHBHOCTI.
[Mpu upomy, popmanizawis 3axaqi BUZHAYEHHS HOP-
MU BiJICTaHi, JUIS KOXHOTO 3 PO3MOJLTIB iHpOopMaTH-
BHOCTI, JTO3BOJIMJIO OM 3HAYHO CIPOCTUTH BUKOPHC-
TaHHS [[LOTO METOY.

TakuM 4MHOM, Ha OCHOBI IPOBEJEHOTO aHali3y,
Oyna copmyrnbpoBaHa 3ajada JOCTiIKEHHS — pPO3-
pobka HOBOTO METOMY KOHCOJIJAIlii HEOMHOPITHIX
JIaHUX B TIOPUIHUX CHCTEMaX PO3Mi3HABAHHS, AKUN
Jto3BoJIsiE (hOpMaITi3yBaTH MPOIleC BU3HAYEHHS TPYII
iHhOpMATHBHUX, YMOBHO iH(QOpPMAaTHBHHX a00 Hei-
H(pOpPMAaTUBHHUX 00pa3iB, a TAaKOX 3MIMCHUTH CEJICK-
Lil0 O3HAaK 3 METOI0 3MEHLICHHS KibKOCTI JaHHMX,
10 HAJAOTHCS Il OOPOOKH 1, TUM CaMUM, 3HU3UTH
YacoBY CKJIaQHICTh MpOIECy OTPUMAHHS pPilllCHHS
010 Kiacudikariii.

2. Bupimenns 3agaui

Buxoasum 3 KoHIEMIi TIOpUIHUX CUCTEM PO3-
Mi3HABaHHS, 110 00 €KT MPEJCTABIAETHCS CYyKYITHIC-
TIO 00pa3iB 3a KOKHUM 3 SKHX BiH MOXX€ OYyTH Bij-
HECEHUI 10 OJIHOTO 1 TOTO K CaMOro Kiiacy, mporio-
HY€TbCS JIsl pealtizaiii MeToJy BHUKOPHUCTOBYBATH
3BaKCHE TOJIOCYBaHHS. B 1iboMy BUMAIKy, pe3yiib-
TaTH Kiacudikallii 3a okpeMuMH oOpa3amu OyIyTh
TpyITyBaTUCS 3a TPHUHITUIOM 1ISHTHIHOI Kiacudi-
Kauii 1, B i1ealbHOMY BUIAAKy, KOJIHU BiJCYTHI MpO-
SIBU BUKPHBJICHb BXiJHHX JaHHUX, [0 XapaKTepH3y-
FOTh 00’ €KT, Ta 3a TapHOi PO3ITOAIIEHOCTI KJIaciB, yci
o0pa3u OyayTh HajJaBaTH 1ICHTHYHY Kiacu]ikallito
JI0 OJHOTO KJacy, 0 SKOTro BigHOCHThCS 00°ekT. Ha
MIPaKTHII, 33 peaTbHUX YMOB, MOXKE CIIOCTEpITaTHCs
HEOoJHO3HAauHa Kiiacu]ikalis, KOJIM YacTHHA 00pa3iB
Oyze BKa3yBaTH Ha iHIIMIA BapiaHT Kiacugikarii.
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Takum 4mHOM, B TIporieci (OpMYyBaHHS TpyIl
o0pa3iB 3 ileHTHYHOK Kiacu(ikaiiero Oy/ie BU3HA-
YaTHCS MATPUIS BUTIISAY

N(C,)
N(C,)
2
N = , (1)
N(Cy)
ne N(C1)...N(Cn) — 3HaYeHHS KiIBKOCTI KJIacu-
¢ikarmiii mo KO>XHOMY 3 M KIIaciB.
ToOTO 1y KOXHOTO 3 M BU3HAUEHHX KIIACiB
Bu3HavaeThes xapakrepuctrka N(Cn) sfKa Bimmosi-
Jla€e KiTbKOCTI 00pas3iB, 0 BKa3yIOTh Ha BiTHECEHHS

00°eKTy po3mi3HABaHHS JI0 BOTO Kiacy. OcTaTouyHO
00°€KT pO3Mi3HaBaHHSA BiTHOCUTHCS A0 TOTO KIacy,
qutst sikoro xapakrepuctuka N(Cn) Mae MakcuMabHe
3HAYCHHSI.

Ha puc. 1 mpoimtocTpoBaHuii METOA KOHCOJI-
narii JaHuX Ha OCHOBI TOIIYKY TPYH IMEHTHYHHX
KiacuQikamiii, B pe3ynbTaTi SIKOTO OTPUMYETHCS
MmacuB (1) pesyipraTiB kmacudikarii, a TaKkoX 3.ili-
CHIOETBCS TIOETHAHHS 00pa3iB 3a 03HAKOIO iICHTHY-
HOCTI Kiacuikaii, ToOOTO TPymylOThCs 00pa3u, 3a
SIKUMH 00’ €KT pO3Mi3HABaHHS BIJTHOCUTHCS JO OJIHO-
ro W TOro camMoro Kiacy 3 HasBHOI CYKYITHOCTI

Ci,ie[l,m].

ITouatox

N[m]=0

¥

GCi[K] ... GCm[K]

¥
> j=1k;1

N[1]=N[1]+1

¥

GC1[N[1]]=]

N[2]=N[2]+1

¥

GC2[N[2]]=]

N[m]=N[m]+1

L]
GCm[N[m]]=j
¥

Kinerns

Puc. 2. ImocTpauist MeToay KOHCOMigamii JaHuX Ta NPUAHATTS PillIeHHs
Ha OCHOBI MOIIYKY TPYH 1IEHTHYHUX KiIacu(ikarii

3TiIHO ITHOTO METOMY, CIIOYATKY 3IIHCHIOETHCS
iHimiamizaiis mMacuBy N[M], KOXKEH eleMEHT SIKOTro
Oyzae MICTHTH KiNbKiCTh 00pa3iB, 3a SIKUMH 3JiHC-
HIOETHCS KJTacH(iKaIlist 10 KOXKHOTO 3 M BU3HAYCHUX
knaciB. Ha mouaTky BHKOHaHHS alTrOpUTMY, eJeMe-
HTaM IIbOT0 MacHBY IPHCBOIOIOTHCS HYJIBOBI 3Ha-
yeHds. Hanmaimi, 3mificHIoeThbCs 1HIL{agi3amis m ma-
cuBiB GCi[k], GCo[K], ..., GCn[K], B koxHOMY 3
SIKMX OyIyTh MICTUTHCS iHIEKCH 00pas3iB, 3a SKUMH
00‘€KT PO3IIi3HABAHHS BiAHOCUTHCS JIO OJHOTO 3 M
repeABM3HaueHUX KiaciB. ToOTO I1i MacuWBH, B pe-
3yJbTaTi peanizamii MeTony, OyAyTh MICTHTH TPyIH
00paziB, MO BiATBOPIOIOTH 1NCHTUYHY Kiacuika-
IiF0 JI0 KO)KHOTO 3 CYKYITHOCTI M KIIaciB.

B mporieci BUKOHaHHST allTOPUTMY 3HiHCHIOETh-
csl IMKIIUHUN miepedip yciel cykymHocti K oOpa3iB
Ta y BUNAJAKY Kiacudikarii 10 KOXXHOTO 3 M KIaciB

3MIHCHIOETHCS IHKPEMEHTYBAHHS BiATOBIIHOTO eie-
meHTy MacuBy N[m] Ta, BiAMOBIZHO A0 OTPUMAHOTO
301IBIIEHOTO 3HAYCHHS, 3[IHCHIOETECS PO3MIIIICHHS
BIJITOBITHOTO iHAEKCY 00pa3y y BiJITOBITHOMY Ma-
cugi oguoro 3 M knacis (GC1[K]-GCn[K]).

MaxkcuMaipbHa KUIBKICTE €JIEMEHTIB B MacHBax
GC4[K]-GCn[k] mopiBhioe k. Tob6TO y Bumaaky abco-
JIIOTHOTO PO3MOJUTY KIaciB, yci HasBHI KJacH J0-
3BOJISITH BIIHECTH O0‘€EKT PO3IMi3HABAHHS JI0 OJHOTO
it Toro x camoro kiacy Cg, B IbOMy BUNAIKy Oyne
MOCSATHYTa MaKCHMajbHa ITOCTOBIPHICTH pPO3Mi3HA-
BaHHs. Kputepiii MakcuMallbHOI TOCTOBIPHOCTI pO3-
Mi3HaBaHHs Oyl MaTH BUIJISIT
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VR e{P},Pi ng,

max < N[g] =K, (2)
Vi g,N[i]=0.

ToOTo, 3HaueHHs ycix enemeHTiB | macuBy N, 3a
BUHSTKOM €JIEMEHTY (, A0piBHIOOTH 0, a 3HAUYeHHS
eneMenty g mopisaioe K. Takum gmnOM, yci K 0Opa-
3M BKa3yrOTh Ha Kiacu}ikalliro 10 ogHoro kiacy Cg,
i %o0/ieH 3 00pas3iB He BKa3ye Ha iHIIMHA BapiaHT Kia-
cudikarii. B 1mpoMy BHIAAKy OTPHUMYETHCS OJIHO-
3HAYHUU pe3ynbTar posmizHaBaHHsA. OjHakK, 3a pea-
JBHUX YMOB CIIOCTEPEXEHHsI 00‘€eKTy iH(popMamiii-
HOTO TpoLeCy, KpUTepii (2) € aCHMITOTUYHUM 1 Ha
MPaKTUIlI Ma€ MicIle HEIOCTaTHIH omuc 00‘exTa
poO3mi3HaBaHHS, BUKPHBIEHHS BiJOOpa)KEHHS IOro
XapakTEePUCTUK y MPOCTOPi 00pasiB, a TAKOXK HEAOC-
KOHAJIICTh CHCTEM PEECTpAIlii Ta BUMIPIOBAaHHS IHX
XapaKTePUCTUK MOXKYTh MPU3BECTU JI0 HEOJAHO3HAY-
HocTi Kiacudikarii. B 1boMy BUNAAKY, TOCTOBIp-
HICTh po3Mi3HaBaHHA Oy/1e BU3HAYATUCS 38 YMOBHU

R, e{P},P eCy
N[g] <k,
Vi#g,N[i]=0.

D&

B npomy Bumazaky, HailOinpll AOCTOBipHE pi-
meHHsa Kiacudikarmii Moxke OyTH 3HaiieHe 3a Mak-
cuManbHUM 3HaueHHsM xapaktepuctuku N(Cm) (y
QITOPUTMI — 3HAYCHHS BIJIMOBIJIHUX CJIIEMEHTIB Ma-
cuBy N[m]).

Takum umHOM, B pe3yNbTaTi peajizamii mpe-
CTaBJIieHOro Metonay, okpim xapakrtepuctuk N(Cpm)
BusHayvatoThest rpynmu GC1-GCr, 00paziB, mo 1aoTh
IIEHTUYHY KIIacUQiKaIlito 3a CyKyIHicTIO KiaciB Ci-
Cn. 3a makcumymom xapaktepuctuku N(Cp) mpwii-
MA€THCSl OCTAaTOYHE PIilICHHS MO0 PO3IMi3HABaHHS
00‘exTa 1HPOPMAIIIIfTHOTO TIPOIeCy, a aHalli3 BifIo-
BimHOI cykynHocTi GCr mae iHdopmalito Ipo CyKy-
MHICTh HAWOUTBII iHPOpPMATHBHUX 00pa3iB, 3a SIKUM
3MIACHIOETHCSI HAROUBIN TOCTOBIpHA Kiacudikarris.

OcobnuBHuil iHTEpPEC MAIOTh TPyIH 00pas3iB, M0
dopmytots xapaktepuctuku N(Cp). 3 mormisay Ha
TE, MO KUIBKICTh 00pasiB, 3a SKMMH O0‘€KT PO3IIi-
3HaBaHHS BIJHOCHUTHCS JI0 BU3HAYCHOTO KIacy, Ha-
MpsIMY BIUTUBAE Ha JOCTOBIPHICTH, TO OYEBHUIHO, IO
rpynu 1mx obpasie 3a xapaktepuctukor N(Cn) pa-
HXYIOTBCA 32 O03HaKor iH(popMaTuBHOCTI. ToOTO,
o0pasu, MO BXOIATh Y HAWYHCENBHINTy TPYyITy, 3a
MOTOYHHUX YMOB CIIOCTEPEKEHHS 00‘€KTa po3Ii3Ha-
BaHHs, MalOTh HaiBuIly iH(QOpMaTuUBHICTH. Takum
4yiHOM, Bu3HaueHHs Xapaktepuctik N(Cm) mo3Bomse
BUPIIIMTH 3329y KOHCOJIAAlii TaHUX Yepe3 celeK-
uiro 00pasiB 3a 03HAKOK iH(pOpMaTHBHOCTI. Y moxa-
JBIIOMY, 00pasy, MO yTBOPIOIOTH TPYNH 3 MEHIIH-
mu xapakrepuctukamMd N(Cp) Ta marore iHmi pe-

3ynbTaTu Kiacudikaiii, MoxXyTs OyTH yCyHEHi Bix
po3mi3HaBaHHS.

BusHaueHHs Tpynm HaWOiIbI iHPOPMATHBHHX
o0paziB (3a orpumaHuMu xapakrtepuctukamu GCi-
GCn) 1mae MOXIHMBICTH 3OIHCHATH KOHCOJITAIli0
JaHMX, II0 HAJAIOThHCS Ul aHadi3y, Ta, B MOJAJIb-
IOMY, YCYHYTH BiJ PO3IMi3HaBaHHS Ti TpymH o0pa-
3iB, IO 3a IOTOYHMX YMOB CIOCTEPEKEHHS 32
00°eKTOM pO3IMi3HABaHHS, HE TO3BOJISAIOTH OTPUMATH
pe3ynbTaT Kiacudikarii 3 anpiopHO 3aBJaHUM piB-
HEM JIOCTOBIPHOCTI.

SKimo BpaxoByBaTH TOH (hakT, IO KOXHIH Xa-
pakrepuctuni N(Cp) OIHO3HAYHO CIBCTaBISETHCS
BiJMOBiHA Trpyna o0pasiB 3 iAEHTHYHOIO Kiacudi-
Kariero, To copryBanus N[m] ta orpumanns (1)
MPU3BOIUTE IO YIOPSIKYBAaHHS TpyIl o0pasiB 3 ifme-
HTUYIHOIO KJIAcH(iKAII€0 Y BiIMTOBITHOCTI IO PiBHS
JOCTOBIPHOCTI PO3Mi3HABAHHS

max N (C,,) GCp, |[max N(Cy,)
NS = . - . -
minN(C,,) GClminN(C,,)

(R} ieGCk

nd D

m m
(P} iecCy

ne GC%1 |max N(C,,) — rpyna inuekciB o0pasis,
JUTSL SIKOT BUKOHYETHCS YMOBa MaKCUMYMY KiJIbKOCTI
eJleMeHTIB (Tpyna 3 HaHOUIBILIOI0 KIIBKICTIO 00pa-
3iB, IO 3a0€3MEeUYIOTh 1IEHTHYHY KiIacu(iKaIlio);

m - . . .
GCm‘mm N(C,) — rpyma innekcis obpasis,
JUIL KOT BUKOHYETHCSI YMOBa MIiHIMYyMY KiJBKOCTI

eJIeMEeHTIB (TpyIia 3 HaWMEHIIIOI0 KUTBKICTIO 00pa3siB,
10 320e3MeYyI0Th 1IEHTHYHY KIIach(iKaIiiio);

1 . o .
{P,} — CYKYIHICTh 00pa3iB, iHAEGKCH | SIKHX
BXOJATH /10 TPYyNHU GC# (cykymnHicTh 00pa3iB Hali-
YHUCENBHIOI Ipynu, Mo 3a0e3neuyroTh HalOUIbIIy

JIOCTOBIPHICTB PO3ITi3HABAHH);
{Pj }m — CYKYIIHICTH 00pa3iB, 1HIEKCH SKHAX

BXOJATH JI0 rpymn GC7' (CykymHicth 00pasis Haii-

MEHIIT YUCENBHINIOI TPYyMH, 10 3a0e3MeTyoTh Hal-
MEHIIy TOCTOBIPHICTh PO3Mi3HABAHHA).

Takum 9WHOM, Ui TIOPUIAHHUX CUCTEM pO3IIi-
3HaBaHHSA 00pa3iB 3alpOIIOHOBAHWN HOBHUH METO
KOHCOJIaNii JaHUX Ta MPUHHATTSA PIIICHHS 010
knacugikanii, skuii 6a3yeThCcs Ha TOLIYKY Ta aHaMi3i
rpyn 00pa3iB 3 iIEHTHYHOIO KIACH(iKaIli€To.
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3anponoHOBaHU METOJl MOKE TaKOX OyTH BU-
KOPUCTAaHUI AJISl anpiOpHOro BU3HAYEHHs Tpyn 00-
pa3iB 00°‘€KTy pO3Mi3HABaHHS, M0 3a IOTOYHHUX
YMOB CIIOCTEPEIKEHHS, TO03BOJSIIOTH OTpUMATH Haii-
JOCTOBIpHIIMIA pe3ynbTarT kiacudikamii. Takum
YMHOM, KOHCOJIJALisl AaHUX 3A1HCHIOETHCS NIISIXOM
YCYHEHHsI MeHII iHpOpMaTHUBHHUX 00pa3iB, JJIS AKHX
orpumani mMeHmni 3HaueHHss N(Cn) (enmemeHTH Macu-
By GCp). 3 mi€ro MeToro, Iiguac CHHTE3y CHCTEMH
00poOKu iH(opMarlii 1 yrpaBiiHHS Ha OCHOBI Ti0pH-
JHOTO PO3IMi3HABaHHs, 32 PI3HUX YMOB HaBKOJIHII-
HBOTO U O0‘€KTa CepefoBHILA MpeA SBISIIOTH pe-
MIpe3eHTAaTHBHI 00pa3u. B pe3ymnbTaTi, IS KOKHHUX
YMOB CIIOCTEPE)KEHHsSI BU3HAUYAIOTHCA XapaKTepucC-
tuku N(Cr) 1 GCr. Hamani, Bignosiguo mo (3) 3miii-
CHIOETHCS paHKyBaHHS TPyIl 00pa3iB 3a piBHEM iH-
(dopmatuBHOCTI. B cucremi (ikcyeThcs, SKi rpynu
o0paziB OuIbIn iHPOPMATHBHI 3a MOTOYHHX YMOB,
a00 MeHI iHhOPMAaTHBHI.

B monaneiiomy, y ®KHUTTEBOMY UK CUCTEMH,
Ta 3 ypaxyBaHHSM HAasBHUX yYMOB CIIOCTEpPEKCHHS,
MeHII iHpOpMaTHBHI Ipynu 00pa3iB yCyBarOThCS Bij
pO3ITi3HABaHHS.

Takum yuHOM, y OyIb-KUHA MOMEHT Yacy IMpo-
LeC po3Mi3HaBaHHA 0a3yeTbcs Ha aHalli3i MEHIIOi
KUTBKOCTI 00pa3iB HaiOUIBII iHPOPMATUBHUX TPYII,
mo 3abe3nevye 3MEHIICHHs YacoBOi CKIaJHOCTI
aHaji3y Ta NPUHHATTS YNPaBIIHCHKUX pillleHb, MPH
OJHOYAaCHOMY 30€pekKeHHI anpiopHO 3aBAAHOTO PiB-
HS TOCTOBIpHOCTI.

BucHoBxku

OCHOBHI pe3yNnbTaTH NpEACTaBIEHI B CTaTTi
MOJISITAIOTh B HACTYITHOMY .

1. BpaxoByiounm HEOJHOPIAHICTH NaHUX WpPH
ribpugHoMy po3Mi3HaBaHHI 00pa3iB € JOLUIEHUM
3MIACHEHHS] KOHCONIAIl JaHUX NUISIXOM YCYyHEHHS
BiJl po3mi3HaBaHHSA THUX 00pa3ziB, SIKI 3a MOTOYHHUX
YMOB CIOCTEPEKECHHsI 32 00’€KTOM PpO3Ii3HABaHHS
MalOTh MEHIY iHPOPMATHBHICTb.

2. KoHcomigariisi TaHUX IIISIXOM YCYBaHHS Bif
aHaJli3y MEHI iHpOpMaTUBHUX 00pa3iB 3abe3reuye
3MEHILIEHHS KibKOCTI CIiBCTaBlIeHb O3HAK MPH PO3-
MM3HaBaHHI Ta 3MEHIIY€ YacOBY CKIIAIHICTb OTpPH-
MaHHS pe3ynbTaTy Kiacudikariii.

3. Po3poOnenuii HOBWII METOJ| KOHCOJifaiii
JaHUX Ta NOPUHHATTSA PIMICHb HAa OCHOBI MOLIYKY
TpyH iIeHTHYHUX Kiacu(ikamii 1y TIOpUAHUX CHC-
TEM pO3Mi3HaBaHHS 00pa3iB, SKUW JO3BOJISIE 3IiHC-
HUTH KOHCOJIJAlilo JaHWX IO HAAAIOTHCS IS aHa-
T3y 4yepe3 yCyHEHHs MeHII iH(GOpMaTHBHUX 0Opa-
3iB, TH caMUM 3a0€3Neuyour MPUHHATTS JOCTOBIp-
HOTO pillleHHS Ha OCHOBI MEHIIOI KiJIbKOCTI, aje
HaHOUTBIT iHQOPMATUBHUX JaHUX.

4. PosrisgHyTHII METOI MOXeE OyTH TaKOX BH-
KOPUCTaHWH IIpH anpiopHOMY aHalli3i Uil BU3HA-

YeHHS CTyNeHs! iHpOpMaTHBHOCTI KOKHOTO 3 M 00-
pa3iB mpH pi3HUX yMOBax OTPUMaHHS BXiJHUX ma-
HUX TpO 00’eKT posmizHaBaHHa. Hamami, mi maHHi
BUKOPHUCTOBYIOTECS IIPH AIIOCTEPIOPHOMY aHaNi3y Ta
MPUHHATTI PIlICHHS MIOA0 Kiacupikariii.

5. EdekTuBHICTH 3ampoNOHOBAHOTO METOIY
Oyna TiATBEpIKEHA €KCIIEPUMEHTAIBHO JUISI TPHOX
pi3HOMaHITHUX iH(pOpPMAIMHUX CHCTEM: aHaJi3y
HPOCTOPOBOTO PO3IOJUTY TEMIEPAaTYypH KOKCOBOTO
nupora [25], yapTpa3ByKOBOrO BUMIpPIOBAHHS JIiHIH-
HHX BifcraHeil [26] Ta mepeBipKM TEKCTOBHUX JaHHX
Ha YHIKaIbHICTB[27].
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THE DATA CONSOLIDATION AND DECISION MAKING BY THE RANKING OF GROUPS
WITH IDENTICAL CLASSIFICATION IN HYBRID RECOGNITION SYSTEMS

O. I. Zakhozhay, V. O. Lyfar, V. G. lvanov
Volodymyr Dahl East Ukrainian National University

Abstract. Hybrid recognition systems based on the use of a set of patterns for single recognition object.
Its patterns have a different origin and allow to obtain solutions in a wide range of changes in external con-
ditions, noise level and distortions of the input data also their heterogeneity. High recognition result reliabil-
ity is ensured by the presence of an extended set of signs by which a decision is made. However, in this case
there is also a negative aspect - an increase the time complexity of analysis and decision making. Wherein,
various signs may have different informational content for the formation of a reliable decision on the classi-
fication depending on the current conditions of observation of the object of recognition. Researches of the
subject area showed that to ensure high reliability of the classification with minimal time spent, it is neces-
sary to consolidate the data. The essence of consolidation, in this case, is to make a decision based on an
analysis not of the entire set of data, but only of the set of the most informative ones. In this case, the infor-
mation content of the same data may vary depending on the external conditions for obtaining data. Thus, the
aim of the researching is developing a new method of heterogeneity data consolidation and decision making
in hybrid combined recognition systems that allows to exclude less informative data from the analysis. It
leads to reducing the time complexity of the decision-making process. The developed method is based on the
formation and ranking of groups of patterns with identical classification, which allows to select the most in-
formative of them for analysis and decision making. According to the developed method, classification is
carried out according to different patterns of the recognition object and groups of patterns are formed that
give a similar result. Obviously, in the ideal case, all images should give the same classification result, but in
practice this is not always the case. Further, groups of images are ranked in quantitative terms and the most
numerous group arrow to the most reliable result. Thus, the decision is made on the basis of the classifica-
tion results provided, from the most reliable option (the most numerous group) to the less reliable.
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KOHCOJIMJAILIUA TAHHBIX U IIPUHATUE PEIIEHUM HA OCHOBE
PAHXUPOBAHUA I'PYIIII UAEHTUYHbIX KJIACCUPUKALIUU
B I'MBPU/IHBIX CUCTEMAX PACIIO3HABAHUA

0. 1. 3axowxaii, B. A. JIbidpaps, B.I'. UBanos
Bocmounoykpaunckui Hayuonanbusill yHusepcumem umenu Baaoumupa /lana

Aunnomayusn. ['ubpuonvie cucmemvl pacno3HA8AHUSL HA OCHOBE UCNONb308AHUSL COBOKYNHOCIU 00pPA308
00H020 00BbeKMA PACNO3HABAHUSL, KOMOPbIE UMEIOM PA3IUYHYI0 NPUPOOY 803HUKHOBEHUS, NO360AI0M NOJY-
4amy pewenuss 8 WUPOKOM OUANA30HEe USMEHEHUsT BHEWHUX YCI0GULL, YPOBHSA NOMEX U UCKANCEHUU 8XOOHBIX
Odannbix. OOHAKO, YeenuueHUue KOIUYecmea UHMOOPMAYUOHHBIX NPUSHAKOS, YBEIUYUBAEN 8PEMEHHVIO CLOJC-
HOCMb aHAIU3a U npuHamus peuieHus. Llenvio uccredosanus Agnaemcs paspabomrka memooa KOHCOIUOayuu
OGHHBIX U NPUHAMUSL PeeHUs, KOMOPbIl N0380JIsien UCKTIIOUUMb U3 AHAIU3A MeHee UHpopmamuenvie OaH-
Hble, MeM CAMbIM CHUIICASL BPEMEHHYIO CLOJACHOCIb npoyecca 006pabomxy U NPUHAMUs peuteHusl.

Knrouesvle cnoea: cucmemvl pacnosnasanus o0Opazos, mMemoovl NPUHAMUS peuleHUli, KOHCOAUOayusl
OaHHBIX, 0OCMOBEPHOCHb DACNO3HABANUS, BPEMEHHAA CIOXCHOCb ANICOPUMMOE PACNO3HABAHUS 00pA308,
aneopummul 00paboOmMKU OAHHBIX, NPOSPAMMHASL UHICEHEPUSL, UHPOPMAYUOHHBLE MEXHOTIOSUM.
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