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AnHoTammsi. Pa3paGoTaHHBI METOA B paMKaxX IPELENeHTHOTO MOAX0Aa K IPUHSATHIO
pelieHnii MO3BOMSIET PeluTh MpobiemMy BeiOOpa Hambojee MOAXOASAIINX TMPEHEICHTOB B
YCIOBHSIX, KOTAa OOBEKT HCCIENOBAaHWs HE MOJHOCTHIO ONHUCaH U  OLCHUBACTCS
HeoHo3HayHO. OCOOEHHOCTh MpeUIaraeéMoro Iojaxoja — B TOM, YTO OH OPMEHTHPOBAaH Ha
paboTy B yCIIOBUIX HE(UKCHPOBAHHOTO Habopa MPU3HAKOB (aTpHOYTOB). DTO aKTyalIbHO JUIS
MHOTHX MPWJIOKEHHH, 0COOCHHO, MPY TMOJJIep)KKe BPadeOHBIX PEIICHUH, KOrja Ha IpoLecc
NPUHATHS pELICHUH HaKJIAIBIBAIOTCSl OTPAaHWYCHHS 10 BpPeMEHH M pecypcaM. YUToOBI
J00uThCs ycrexa, HeoOoxoaumo audepeHpoBaTh BO3ZMOXKHYIO IPUHAJISKHOCTh 0OBEKTa,
pacIIMpyB €ro NpHU3HAKOBOE IPOCTPAHCTBO. DTa 33/Jada, B CBOIO OdYEpeNb, CBOAWUTCA K
HU3yYEeHHI0 POJIM TPH3HAKOB W WX coderaHud (mo aHaimoruu ¢ auddepeHranrbHomn
MUATHOCTUKOW ¥ CEMHOTHKOW B Memunuue). Jliust BbIOOpa MOpSIAKA, W3BICYECHHS
HEIOCTAIOIMX TPHU3HAKOB, WCIIONB3YIOTCS BBEACHHBIE IIOHSATHS: paHr, YCTOHYHBBHIC
COYETaHHS IPU3HAKOB, YaCTOTA MOSBJICHUS, JOCTYITHOCTD IIPH3HAKA U KATETOPHH OOBEKTOB.

KnrodeBble c10Ba: 100bYa JAaHHBIX; BBIBOA HAa OCHOBE IIPEIEJICHTOB; 0a3a MpEIEAEHTOB;
¢ epeHIMANBHBIN psit; Mepa OJIM30CTH; yCTOIYNBEIE COUETaHUS IPU3HAKOB.
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1. BeedeHue

BriBog Ha OCHOBE NpELEICHTOB — METOJ MPHUHATHA PELIEHU, B KOTOPOM
UCTIONIB3YIOTCS 3HAHUS O MPEIBIAYIINX CUTYAIUSIX WK clydasx (mpenencHrax). B
TAKOW TCPMHUHOJIOTHHU TMPELEACHT PacCMaTPUBACTCS KaK 00bekni, BKIIOUYAIOIIUN B
ceOs omucaHue TPOOIEMBbI, ONMUCAHWEC PEIICHUS TMPOOJNIEMBI M  PE3yJbTaT
npUMeHeHus pemeHus (ucxon). HakomieHHas COBOKYIHOCTh MPELEACHTOB,
HAIlOJIHsAeMasi KaK CMOJICITHPOBAaHHBIMU THIIOBBIMH CIIy4asMH, TaK U CIIy4asMH U3
MpaKkTUKH, 0o0pa3yeT Tak Ha3blBaeMyr 0a3y mpeneneHToB. [Ipu paccMoTpeHHH
HOBOH TpOOIEMBI (TEKYyIIETO ciydas) B 0a3e MIpEIeNCHTOB HAXOIUTCS IOXOXKUH
mperneneHT. MOXKHO TOTBITaThCs HCIONB30BaTh paHee NPUHITOC ISl HEro
pelieHne, BO3MOXHO, aJalTHPOBaB K TEKYIIEMY CIy4alr, BMECTO TOTO, YTOOBI
UCKaTh pELICHHE KaXIblii pa3 cHavana. [lociae Toro, kak oOpabOTKa TEKYILETo
Cilydasi 3aBEPIIMTCS, HOBBIN MPELEACHT MO/DKEH ObITh BHECEH B 0a3y MpeIe/ICHTOB
BMECTE CO CBOUM pEIICHUEM I BO3MOXKHOTO MOCIIEIYIOIEr0 UCIOIb30BAHUS.
OpHako 4TOOBI HAWTH HaWOOJIeE MOAXOJSINIUIN MPELEACHT, HY)KHO UMETh CIOCO0
U3MepeHusl OJIM30CTH TpeleZieHTa M TeKyllero ciydas. Yacto HCIoib3yeMbIM
METOZOM B BbIOOpe Hambonee NOAXOIAIINX IPEUEACHTOB SBISACTCA Memoo
onudcatimezo coceda. B ero ocHOBE JISKUT TOT WIM HHOW CIOCOO HM3MEpeHHs
CTeTIeHH OJM30CTH Tpele/eHTa M TEeKyIero ciydas. B KkadecTBe OCHOBBHI
M3MEpEHHIl B MPOCTPAHCTBE BCEX MPU3HAKOB MOKHO BBECTH KaKy0-THOO METPHUKY,
OTIpEeNieNINB B 3TOM IPOCTPAHCTBE TOYKY, COOTBETCTBYIOIIYIO TEKYIIEMY CIydalo.
Ha ocHoBe BBRIOpaHHOI METPUKH MOKHO OTBICKHBAThH ONMKAWIIYIO TOYKY, KOTOpas
U TIPEICTaBHUT TIpereneHT. K coxkalieHnio, BO MHOTHX CITydasXx BBECTH METPUKY HE
ymaetcs. Torma BMECTO METPHKH HCIIONB3YETCs TaK Ha3blBaeMas Mepa OJHM30CTH.
OTO O3Ha4aeT, 4YTO0 BMECTO METPHYSCKOTO TMPOCTPAHCTBA  HCIOIB3YeTCs
TOTIOJIOTHYECKOE.

2. Cmpykmypu3ayus 6a3bi npeyedeHmos

OnuH U3 CcrocoOOB ONpEeAeNCHUS MEpPbl OJIM30CTH — CTPYKTYpPHU3AIUsl MHOXKECTBA
NpPElEeCHTOB, HampuMmep, pa30omeHHMe 0a3pl  MPELNEACHTOB HA  KJIACCHI
SKBHUBAJICHTHOCTH, IIPH KOTOPOM BCE CIy4adW OJHOTO M TOTO K€ KJIacca CUMTAOTCS
paBHBIMH. B 0ocHOBY Takoro pa3zOmeHus KiamyTcs 3HAHUS O MPEAMETHOH 00iacTH
(boHOBOE 3HAHME), TOJyYEHHBICE C TOMOIIBIO MeTOMOB M00bu nanHbix (Data
Mining) — knaccudukanuu u Knacrepusanuu [1, 2, 3].

B 3amauax pacmo3HaBaHus 00pa3oB OOBIYHO MPENIOJIAracTCs, YTO B OCHOBE
OTIMCaHUN OOBEKTOB JIS)KUT HAOOP MPHU3HAKOB, OOMIUI JIsi 0OBEKTOB BCEX KIIACCOB
(32 OCHOBY NpPHHATO TPH3HAKOBOE OIMCAHHWE CIydas, KOTrJa OH OIMCBHIBACTCS
HAO0OpPOM CBOWX XapaKTepUCTUK). HMHBIMH ClOBaMH, KIACChl M HCCIEAyeMble
OOBEKTBI PACIONIATAIOTCS B CIMHOM IPU3HAKOBOM IPOCTPAHCTBE. B peanbHbIX

232



O B.H., Kaprios JLE., A6pamos B.YO. Buibl npu3HaKoB 1 HX poiib B AU GEpeHIPOBAHNH KIIACCOB MPHU OLICHKE HE
TOJTHOCTBIO ONMCaHHOTO 00BekTa. Tpyodur UCII PAH, Tom. 28, Beim. 3, 2016, c. 231-240.

NPUIOKEHUSIX 3TO YCIOBHE YacTO HE BbINONHSETCS. Kak caMu OKpysKaromiue
O0OBEKTHI, TaK W OIHMCAaHWUSA KIACCOB, MOTYT MMETh COOCTBCHHBIE MHPOCTPAHCTBA
npusHakoB. Hampumep, B MequuuHe Kaxkaoe 3a001€BaHUE XapaKTEPU3yeTCsl CBOMM
HaOOpOM CYIIECTBEHHBIX INMPHU3HAKOB. V, HaKoOHeN, MCCIEIyeMbIH Cilydail MOXET
MMeTh Habop MoKazaTesel, He COBIAIAIOIIUKA ¢ HAOOpaMU IoKa3arelieil BBEJCHHBIX
B CHCTEMY KJIaccoB (B MeAUIMHE — 3a00JIeBaHui), YacTO U3-3a ne(UIIUTa BpEMEHH,
pecypcoB, a HHOT/Ia M KBAIM(HUKALMK UCCIIE0BATEIS.

Psn mpu3HaKoB, KOTOPBIMH 00JIa/laeT UCCIEAYEMBIH ClTydaid, MOXKET HE BXOIWTH B
ofl1ee MPU3HAKOBOE MPOCTPAHCTBO UMEIOIINXCS KJIACCOB, a HEKOTOPbIE MPU3HAKH
MOTYT OKa3bIBaTbCA HECYILIECTBEHHBIMH ISl JAHHOTO KOHKPETHOro ciydas. Takue
NPU3HAKK B JajbHElmeM He OynyT Hamu paccmarpuBaTbes. C Ipyroil CTOpOHBI, y
HCCIIEYyeMOT0 cIy4as IO pa3HbIM IpPUYMHAM MOTYT OTCYTCTBOBAaTh IPU3HAKU
(manpuMep, HE TIPOAENAHBl BAKHBIC M3MEPEHUs, HE 3aBEPIICHBI BAXKHBIC
HCCIICIOBAHUS), KOTOPBIC ABJISIOTCS CYIIECTBCHHBIMHU IO OTHOIICHHUIO K HEKOTOPBIM
KJIaccaM.

3. QucppepeHyupoeaHue knaccoe ebI6GoOpoM pa3densioue2o
npusHaka

Y>ke JOBOJBHO AaBHO B MHUPE Pa3BUBAETCS TEXHOJOTHS, BO MHOTOM OIHPAIOIIASCS
Ha MeToJbl paccyxieHuss no mnpeueneHram [4-7]. B HCII PAH wna 6ase
pa3paboTaHHOTO HCCIIEI0BATEIHCKOTO IIPOTPaMMHOTO KOMIIJIEKCa
«YHUBEpCAIBHBIA AHATU3aTOP» U CHCTEMBl MOJAEPKKH BpaueOHBIX pEIICHUH
«CryTHUK Bpaua», co3laBaeMoll Ha kiuHu4yeckoil 6aze MOHUKU um. M. O.
Braaumupckoro, Takxe MPOBOAWTCS pa3paboTka HOBOM Texuonoruu [2, 8-9]. B
pa3BUBaeMOM I0/1X0/e 6a3za MperieIeHTOB COCTOUT U3 COBOKYITHOCTH IpeIe/IEHTOB
U ONHMCaHUM KJIaccoB, KaXKAOE K3 KOTOPHIX BKIIOYaeT B cebs TepedyeHb
CYIIECTBEHHBIX IPH3HAKOB (IIPUYEM KJIACCHI — 3TO CTPYKTYypa, HakJajblBacMasi Ha
COBOKYITHOCTb IIPELEACHTOB cBepxy). ONEHNTH Cilydail — 3HAYUT BBIIBUTH €TO
NPUHAJIEKHOCT TOMY MJIM MHOMY Kiiaccy. OTHOLIEHUSI MEXLy TeKYLIHM CIIydaeM
U KJIACCaMU BBIABISIIOTCA B MPOEKIMAX KIACCOB HA MPOCTPAHCTBO HPHU3HAKOB
o0bekTa — Tekymiero ciydas. HeqocTaToyHO MOJIHO OMMCaHHBIH OOBEKT MOXKET
MOTMIAaCTh B MPOEKIMIO Kilacca, K KOTOPOMY OH Ha caMOM JeJie He MPUHAJICKHT,
TOJIBKO TIOTOMY, YTO Y HETO HE XBaTaeT MIPHU3HAKa, KOTOPHIi auddepeHuponan 051
€ro OoT 3Toro kiacca. [IpomnIrocTprpyeM 3To0 Ha IPOCTOM IIPHMEPE.

JBa Hemepecekarommxcsi kiacca, A W B (puc. 1), ommcaHbl B MPOCTPaHCTBE
MPU3HAKOB {x;, Xx,}. Texyuwmil ciy4yait O NpeACTaBJIIEH OJHUM IPU3HAKOM X,
INpU3HAK X, OTCYTCTBYeT. B HpOCTpaHCTBE NPU3HAKOB {X;} MPOEKIHUH KJIACCOB
HepeceKaroTcsl, 1 OOBEKT MOMA/IAeT B 3TO MEPECeUEeHHE.

Knaccsl HyxHO anddepeHunpoBaTh, 100aBIIsisl 3HAYCHUS HEAOCTAIONINX IPHU3HAKOB
JUIL  TeKymiero ciydas. B MexunmHe monoOHas 3ajaya  HOCHT Ha3BaHUE
ouppepenyuanvrasn ouaznocmuxa [9)]. Ha npaktuke mogo6Hoe 100aBICHUE MOXKET
OBITH 3aTPyAHEHO H3-32 HEXBAaTKH CPEACTB, BpEeMEHM WM obopynoBaHus. Ho
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IJIaBHAs TpHUYMHA 3aKII0YaeTCs B TOM, 4YTO pealbHBIE TNPHIOXKEHHUS PEIKO
YKJIQBIBAIOTCSA B paMKH (PKCHPOBAHHOTO ITPU3HAKOBOTO IPOCTPAHCTBA.

X2 A
>
O X1
Puc. 1. Oonospemennoe omuecenue HeOOCMAMOUHO NOJIHO ONUCAHHO20 00beKma K 08YM
Kaaccam.

Fig. 1. Not fully described object may be assigned to several different classes.

dopManIbHO CYIIHOCTh MPEJIOKEHHOTO METO/1a OIIEHKH HE TMOJIHOCTHIO OMUCAHHBIX
00BEKTOB CBOJUTCSA K CIIEAYIOIIEMY:

e onucaHue 00beKTa (Cirydasi) — HaOOp MPHU3HAKOB.

e OMUCaHWE Kiacca — MHOTOMEPHBIM MapajuieNienunea] B MPOCTPAHCTBE
MPU3HAKOB, MUHUMAaJIbHO 00BEMITIONINIA TIPETIeIEHTHI Kilacca.

L4 OIICHKa o0bekTa — CpaBHCHUE Cliydyad C MNPOCKUOHUAMHU KJIACCOB Ha
IMPOCTPAaHCTBO CBOUX MPHU3HAKOB.

®  Ougpgpepenyuanvubiti psd ciydas — HaOOp KIacCOB, B IEPECCUCHUE
MPOCKI[HA KOTOPBIX OOBEKT IMOMA.

e cci OOBEKT moman B 00JacTh IepecedeHHs NPOCKLUUH KIaccoB, TO
HanOosiee ONM3KUMH K HEMY CUHTAIOTCS TPEUEJeHTHl 3THUX KIIACCOB,
HaxojsIMecs B TOW e o0JacTu mepeceyeHus. B aTom 3akiodaercs
CMBICII HCKOMOW Mmepwvl Onuzocmu [2, 3, 8] oTpakaromied CXOACTBO
TEKyIIeTro 0ObeKTa (CiTydasi) ¥ BEIOPaHHOTO IpeIre/IeHTa.

B 3aBHCHMOCTH OT CJIOKHOCTH MEpeCedeHH s, BCe MPELEJCHThI JIeJSTCS Ha TPYIIIbL.
Haxopsmpecs: B o0Iei ¢ TEKyIIMM cliydaeM O0JIaCTH IepecedeHH s, €CTECTBEHHO
cuuTaTh OoJiee ONM3KUMH K HEMY, YeM Te, YTO HAaxXOMAATCS TOJIBKO B OJHOM H3
KJ1accoB. B KOHEYHOM cueTe, MpEeLeNeHThl CaMOro BBICOKOIO paHra OJM30CTH
HaxomsaTcss B o0macTH  IepecedeHHs ~ BCEX  KJIACCOB,  00pasyroIux
b depeHInanbHbI A TeKyLero ciy4as (puc. 2).

[epBoHauaNbHBI OTOOpP MPELEEHTOB MOXET HE [aTh OUIYTUMOIO Pe3yJibTara.
Hampumep, Hannuue B TEKYLIEM CIydYae BCErO JIMIIb OJHOTO MpPU3HAKa «BBICOKAsS
TeMmnepaTypa» (B MEAUIMHE 3TO HOCUT Ha3BaHUE JIMXOPaKa HESICHOTO TeHe3a) AacT
o0mine mepeceKarIuxcs KiaccoB. Toraa HyKHO JIHOO COTNIACHUTBCS, YTO € TaKHM
HabOpOM MPU3HAKOB MPOOIEMY HE PEIIHTh, THO0 HApalIUBaTh HAOOP HCCICIYEMBIX
OPH3HAKOB.
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Texywmuii ciydaii
Current Case

Puc. 2. Cmenenu 6nuzocmu npeyedenmos (yugpamu 0603HaueHbl paccmosnus Mexcoy
MEKYWUM CIyuaem u npeyeoeHmami).

Fig. 2. Similarity degrees (digits designate the degree of similarity between the new case and
existing cases).

4. Mpu3Haku u ux posib e dughghepeHyUPO8aHUU KJ1accoe

3amavua uccaenoBareis — PaCIMPUTh MPU3HAKOBOE MPOCTPAHCTBO TEKYIIETO CITydast
TaK, YTOOBI OJHO3HAYHO OICHHUThH €r0 MPUHAIICKHOCTh TOMY WM MHOMY KJaccy.
Korma cny4ait HaX0IUTCsI B 00J1aCTH MEPECEYCHUST KIIaCCOB, B YCIOBUAX HEXBATKU
BPEMEHU WJIM PECYPCOB BBISBIISITH BCE OCTABIIMECS MPU3HAKH HET BO3MOXKHOCTH.
HyxHo chopMyTHpOBaTh KPUTEPHUIA U3BJICUECHHS HOBBIX PU3HAKOB [UIs pa3ieIeHUsI
KJIACCOB, onpedensisi npuopumemsl 3mo20 usgieyenus. J{jis 3TOro MCMoNb3yHTCs
HECKOJIbKO HOBBIX MOHSTHUN: YCTOWYHMBBIE COUETAHUSI IPU3HAKOB, PAHT MPU3HAKA B
KiIacce mo ero crerneHu uH(opmaruBHocTH. Ilpeanaraercs BBecTH emie psf
JIOTIOJTHUTENBHBIX KPUTEPHEB OTOOpa: IO YacTOTE HCIMOJIb30BaHMs TMPH3HAKA B
MPUIIOKCHUH, 110 KaTCTOpHUU O6’beKTa, 10 JOCTYITHOCTH IIpHU3HAKa.

He Bce mnpu3Haku, KOTOpBIE MPHCYTCTBYIOT B ONMCAHWUHM Kiacca, OJMHAKOBO
uHpopMaTuBHBL. Tak, B MeAWIUHE, €CThb TaK Ha3bIBaEMbIC MATOTHOMOHHYHBIC
CHUMIITOMBI, KOTOpbIE HMEIOT aOCOJIOTHOE JMArHOCTHYECKOe 3HaucHue (B
YaCTHOCTH, MapKepsl paka, TemaTuTa, HH(apKTa) M MO3BOJISIOT YCTAHOBUTH
Hanmnuue 3aboneBanums. B oOmeMm ciydae, OTBIEKasCh OT MEAWIMHBI H €€
NPUIOKEHUH, MBI Ha3blBa€M MPH3HAKM KJjIacca, HMEIOIINE HAHOOJBIIYIO
WHPOPMATUBHOCTD, udeanvibimu. OHU OJTHO3HAYHO HIECHTHU(GUITUPYIOT CBOK Kiacc,
a B JIpYrHX KiaccaxX He BCTpedaroTcs. Ho B TOi ke MeIUIHE MaTOrHOMOHIYHBIC
CUMIITOMBI HE BCErla OOHAPYKUBAIOTCS MPH COOTBETCTBYIOINUX OOJE3HIX, OO
00HApYKUBAIOTCSI HE BO BCEX CTAAMAX WJIM HE NpU BceX (dopmax TeueHus. [lpu
OTCYTCTBUM IMOJOOHBIX CHMIITOMOB HEOOXOIMMO NPUHHUMATh BO BHUMAHHE P
JPYTUX TPU3HAKOB, OTHOCUTEILHO OOJIee XapaKTepHBIX, 4YeM Jpyrue, JUis
cormocraBisieMoro 3aboiieBaHus. ECTh NpH3HAKH, MOSBISIONMIMECS B KIacce C
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BEPOSITHOCTBIO, B HECKOJBKO pa3 IPEBBIMIAIONIEH BEPOATHOCTh UX IOSIBICHUS B
NperneaeHTax Ipyrux KiaccoB. HazoBeM Takue NpH3HAKH OemepMuHupylowumu
(OnnmupyOwmH, Tme4eHOUHBIE (EepMEHTH Tpu rematuTax). KoHedHO, I
OKOHYATEJIbHON OLEHKH HE CIEIyeT OpPHEHTHUPOBATHCA HA OJMH TaKOH IPU3HAK,
ciielyeT 00s3aTeNIbHO YUUTHIBATh €r0 COUSTaHHe C IPYTHMHU.

W, HakoHen, 4acTo BCTpEdaeTCs €Ie OJHA TPYMIa NMPU3HAKOB — COnYmcmeyouue.
OHr He SABIAIOTCA XapaKTEPHBIMHM NMPU3HAKAMHU Kiacca (B MEIWLMHE, HApPUMED,
9TO CHUMIITOMBI, KOTOpPBIE MOTYT COIYTCTBOBaTh OCHOBHOMY 3a00JI€BaHHIO:
JIMXOPajKa, CKOPOCTh OCEIaHMs SPUTPOLUTOB U T. 1.). FIX Haln4ne MOKHO CUUTAThH
HEOOXOIMMBIM, HO HE JIOCTATOYHBIM YCIIOBHEM HPHHAIJICKHOCTH K Knaccy. Poib
CONYTCTBYIOIIMX MpPH3HAaKOB B JIU()(EepeHIUpOBAHUM KIACCOB  HHYTOXKHA.
Pestomupysi, Oynem cuutaTh, 4TO NMPHU3HAKK B ONMUCAHUM KXKAOTO Kiacca B Oase
NPENECHTOB pPAaH)XUPOBAaHBI, & WMEHHO, IIOAYMHECHBI OTHOLICHHUIO IIOPS/IKA:
uneanbHble  —  JETePMUHHpYIOIME —  comyTcTByromme.  JlocToBepHO
UIeHTU(HUIUPOBATH COCTOSHIE 00BEKTa MOXKET TOJIBKO HMICANbHBIN mpu3HaK. [Ipn
€ro OTCYTCTBHH, JaXX€ €CIM K pPACCMOTPEHUIO TPHUBICYEH WENBIH  psx
JETEPMUHUPYIONIUX TPU3HAKOB, TOBOPUTH O NPHUHAMICKHOCTH K KIIACCY MOXHO
JMIIG YCJIOBHO.

[Ipn BBIBIEHWH JIOOBIX JOMOJHHUTENBHBIX NPU3HAKOB JIOJDKHBI YUHUTHIBATHCS HX
paHTH B KaXJI0M M3 KnaccoB quddepennnansHoro psiaa. Camo coboit pasymeerc,
YTO HCCIIEAOBaHME IIPU3HAKA, KOTOPBIM BO BCEX Kiaccax psAa OTHOCHUTCS K
COIYTCTBYIOLIMM, HE JIaCT Takoro a¢dexra, Kak ecii Obl 3T0 ObUI IPHU3HAK OoJiee
BBICOKOTO PaHra.

sl OKOHYATENbHOTO OINpENeNieHns] Kilacca, K KOTOPOMY OTHOCHTCS TEKYIIUH
clly4ail, He BCEerJa MOXXHO OPHEHTHPOBATHCS HA €JIMHCTBEHHBIH NPHU3HAK, HYXKHO
YUYUTBIBATHL €T0 BO3MOXHYIO CBA3b C JAPYTMMH IHPU3HAKAMMH. TaK, B MCIUIIMHE
0co00e IMarHoCTH4eCcKoe 3HaYeHUEe UMEET YCTOWYMBO HabJIr0/1aeMasi COBOKYITHOCTh
CUMIITOMOB, onpeacIaeMas Kak CUHIPOM (CeMI/IOTI/IKa — HallpaBJICHUEC B MECIUIIUHE,
A€ U3y4aroTCsd CUMIITOMBI PA3JIMYHBIX 3a6OHeBaHHﬁ, B OCOOEHHOCTH UX COYETAHUS
U UX pois B auG¢epeHraIbHOR THATHOCTHKE, TaK Ha3bIBaeMas CHHIPOMHAsS
creUIHOCTh). 37ech BUIHA NPsIMasi CBSI3b C METOJOM BBISIBJICHUS] 3HAHUH TPH
J00bIue TaHHBIX, KOTOPBIH HOCUT Ha3BaHUE aHalu3 daccoyuayuti. ITOT METO]
BECbMa TIOJIE3€H W YacTO YCIIEIIEH IpH 00paboTKe ommcaHWil KiaccoB B 0Oase
NPENeCHTOB Ha TMpeIMET BBISBICHHUS YCTOHYMBBIX COYCTAaHMH W PaHIOB
MPU3HAKOB.

BBonumoe nounsitue Yemotiuusvie couemanus npusnaxos — AONOJHUTENbHBIN MyTh
K au¢depeHInpoBaHmio KiaccoB. B3anmocssisb [lpusnaru - Coyemanusn npusHakos
MOXO0’kKa Ha B3aMMOCBs3b [Ipusnaku - Knaccol. I B TOM, 1 B IpyroM ciry4ae — 3TO
CBSI3b MHOTHE-K-MHOTHM. Ecim mepBast CBsS3b HM3HA4albHO ObUIa OTPakeHa B
CTPYKTYpE JMaHHBIX 0a3bl IPEHEJCHTOB, TO BTOpas TOJBKO BOIUIOMIACTCA Ha
TekymeM oTtane. Ilo aHamormm c kimaccamu, B 0a3y INPELENEHTOB 3aHOCATCS
COYETaHUS W BXOAAIINE B HUX MpU3HAKHW. Ha mpakTHKe Takod MOIXOX yXKe JaBHO
WCTIONB3yeTCs. B MemuImHe CHHIPOM KaK yCTOHYMBBIA HAOOp NPHU3HAKOB MOXKET
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yKa3bIBaTh HE Ha OIHO, a Ha psa 3aboneBaHuii. C Ipyroil CTOPOHBI, 3a00JICBaHME
MOJKET TIPOSBIATHCSA HE OTHHM, a pAAOM CHHAPOMOB. O0a 3TH (akTa yKa3hpIBAIOT Ha
cBs3b Knaccwol - Couemanus npusHakos Kak Ha CBSI3b MHOTHE-K-MHOTHM. JTa CBS3b
TO’KE JTOJDKHA OBITH OTpaXKeHa B 0ase MpereIeHTOB.

Texymmid ciay4aidi Tpm €ro OICHKe B 0a3e TMPEUeNeHTOB TONamaeT B
I QepeHInANBHBIA Pl COYSTaHWH MPU3HAKOB, IJIE B MEPEKPECTHH HAXOIATCS
NpU3HAKA CIIydas, a B OCTAJbHOH YACTH JICTIECTKOB — MPH3HAKH, IIOKa
OTCYTCTBYIOIIHE B OIIMCAHUH ClTy4asi, HO KOTOpbIE PH HaJIMYMK CMOTYT 00pa3oBaTh
C NEpBBIMHU yCTOHYMBOE coyeTaHHe. ECTeCTBEHHO, TP MPUHSATHH PEIICHNUS, KaKOW
U3 NIPU3HAKOB BBISBILITH B IIEPBYIO O4Yepe/ib, BRIOMPAETCs CoueTaHue, rie B Habope
NPU3HAKOB Cilydass HE XBaTaeT TOJBbKO OJHOIO TMpH3HAaKa W3 H3BECTHOIO
YCTOMUYMBOTO COYeTaHUs (MM HAUMEHbBILIETO YUCiIa TAKUX NIPU3HAKOB).

Urak, ecu nepBast cTaust OLEHKH CiIydasi — nojtydeHne AudpepeHraibHoro psa
KJIaccoB, TO BTOpass — moiydeHue AupQPEepeHINaTbLHOT0 psjia COYETaHUH
npusHakoB. [lo cBs3u Knaccet - Couemanusi npusHakoe MOXHO BbIOpaTh HaOOp
KJIACCOB, KOTOPHI COOTBETCTBYET 3THM COUYCTAHUSM. L[peThs CTagWsi — K IIByM
HabopaM IPUMEHSAETCS ONeparysi KOHBIOHKINH, B Pe3yIbTaTe KOTOPOH BO3HUKACT
YMEHBIIICHHBIN 1r((epeHITNaTbHBIN PSA KIAcCOB.

Wrak, korma TeKymui cirydaii HaXOAWTCS B OOJIACTH TepeceueHHs KIIacCoB,
BBISIBILITH BCE €T0 HENOCTAIOUINE MPHU3HAKH B YCIOBHAX HEXBATKH BPEMECHH WIIH
pecypcoB HET BO3MOXKHOCTH. B 3ToW cuTyamum I BeIOOpa PEKOMEHIYETCS
UCIIONB30BaTh BBEJCHHBIC paHee WOHATHS Pawe npusHaka WM Ycmouuugvle
CouemaHusi NPU3HAKOS.

[ombITaeMcs onmcaTh OCTaIbHBIE KPUTEPUH 0TOOpa:

e  HoBblil npu3HaK XOTs Obl B OJHOM U3 KJIAcCOB AU (EePEHIIHATBHOIO psijia
JIOJDKEH UMETh BBICOKHI paHT (MACaIbHBIN WK IETEPMUHHUPYIOIINH, HO HE
COITYTCTBYFOIIHI).

e  BoIABIAIOTCS B MEPBYIO OYepeb MPH3HAKU, KOTOPbIE MMEIOT OOJBIIYIO
4acTOTY MOSIBIICHUS (Ha YpOBHE Bceil 0as3bl NMpeleieHToB). DTy BEINYNHY
MOXHO TIOJIyYUTh HPUOIM3UTENIFHO, TOAJCPKUBas B ONUCAHHHM Oa3bl
NPENEeHTOB MPU KaXJIOM IPHU3HAKE CUETYMK HCIIOJIb30BAHUH JIAHHOTO
NpU3HAKa, 3HAa4YeHHE KOTOPOro JIENUTCS Ha 3HAUYEHHE CYETYHKa
WCIIONIb30BaHWH BCEX MPHU3HAKOB 0a3pl. B 0aze BBoOAWTCS emie OAWH
HOHOHHHTGHBHLIﬁ TET JJId IPU3HaKa.

e  VYyuThIBaeTCS KaTErOpHs HCCIeayeMoro oOBekTa. BBIOMparoTCs TOIBKO
MPU3HAKH, COOTBETCTBYIOIIHNE NaHHOW Kateropud. [ mpumMepa MOKHO
OTATh OOpaTHTBCS K MEIWIIMHE: KOHKPETHOE JIeYeOHOe YUPEKICHHE BO
MHOTOM OTIpelensieT KOHTHHTEHT OONBHBIX, HAXOIMIIUXCA TaM, UX
3a0o0eBaHns, XapaKTEepHBIE CHMIITOMBEL. B 0a3y mpereneHTOB BBOIUTCA
cymHocTh Kamezopus, n oTHomeHue Kamezopus - Ilpusnax Buga MHOTHE-
K-MHOTHM.
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e BriOuparorcs Hambosee MOCTYIHBbIC MPU3HAKA. DTO JOBOJIBHO IIMPOKUH
TEPMHH, TIOJ KOTOPHIM TIOHMMAeTCsl psj [apaMeTpoB: CTOMMOCTh
BBISIBJICHUSI TPU3HAKA, HAJIWYHME AMMapaTypbl IS €rO BbISBICHUS, LENbINA
psn  mapaMeTpoB OpeanodTeHus (B MEIHWIMHE W3BECTEH TEPMHUH
HCMHBA3MBHOCTB) M DSl APYTHX. B 3aBHCUMOCTH OT TPWIOKEHUS, ITO
OJIMH WM HECKOJBKO JOMOTHUTEIBHBIX TETOB MPU3HAKA Ha YPOBHE 0a3bI.

5. 3aknroyeHue

IMoxxox k OlleHKE HE MOJHOCTHIO OMHMCAHHBIX 00BEKTOB BOCTPEOOBaH, OCOOCHHO B
TaKOW 00JIACTH, KaK MEIMIIMHA, XOTS MCIUIIMHCKUMH MPHUIOKCHUASIMHU 3TOT MOIXO]
He orpanunumBactcs. [lonsatue muddepeHnUaANLHOrO psiia U Mepa ONU30CTH B
OIICHKEC OOBCKTOB SBIISIFOTCS OPUTHHAIBHBIMH, OHU pa3pabOTaHbl U TOAPOOHO
omucaHbl B 00Jice paHHUX paboTax aBTOPOB.
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Abstract. Authors are developing precedent approach to solving the problem of optimal
decision making. The method they develop makes it possible to make the most adequate
precedent selection in conditions where the object under consideration is not fully described,
and cannot be estimated unambiguously. The originality of the approach offered by authors is
in its focus on functioning with varying set of features (attributes). It is important for different
applications, but it is especially important while supporting physician’s decision making, who
often has a lack of time and resources. The method presumes the need in differentiating
possible object membership that may be done by widening of its feature space. This task may
in its turn be reduced to investigating of feature’s roles and their combinations (as in
differential diagnosis and semiotics in medicine). In order to determine in what way should
one retrieve missing features the authors offer to use the following conceptions: range,
persistent feature combination, frequency of occurrence, availability of a feature, and object
category. This work is supported by Russian Foundation for Basic Research (projects 15-01-
02362 and 15-07-02355).

Keywords: data mining; case-based reasoning; case base; differential set; measure of
closeness; persistent feature combinations.

DOI: 10.15514/ISPRAS-2016-28(3)-14

For citation: Yudin V.N., Karpov L.E., Abramov V.Y. Feature’s types and their role in
differentiating classes for estimation of not fully described object. Trudy ISP RAN /Proc. ISP
RAS, vol. 28, issue 3, 2016, pp. 231-240 (in Russian). DOI: 10.15514/ISPRAS-2016-28(3)-14

References

[1]. lan H. Witten, Eibe Frank and Mark A. Hall. Data Mining: Practical Machine Learning
Tools and Techniques. 3rd Edition. Morgan Kaufmann, 2011. pp. 664.

[2]. L. E. Karpov, V. N. Yudin. Integration of data Mining and Case-Based Reasoning
methods in medical diagnostics and treatment choosing. Sbornik dokladov 13-j

239



V.N. Yudin, L.E. Karpov, V.Y. Abramov. Feature’s types and their role in differentiating classes for estimation of not
fully described object. Trudy ISP RAN /Proc. ISP RAS, vol. 28, issue 3, 2016, pp. 231-240.

3].

[4].
[5].
[6].
[7].

(8].

[9].

240

Vserossijskoj konferentsii Matematicheskie metody raspoznavaniya obrazov [Proc. of
13-th All-Russian conference Math. methods of pattern recognition], October 2007,
MAKS Press, 2007, pp. 589-591 (in Russian).

Valery. Yudin, Leonid Karpov. The Case-Based Software System for Physician’s
Decision Support. Sami Khari, Lenka Lhotska, Nadia Pisanti (eds.), "Information
Technology in Bio- and Medical Informatics, ITBAM 2010", Proc. of the First
International Conference, Bilbao, Spain. Lecture Notes in Computer Science Sublibrary:
SL 3, Springer Verlag, Berlin, Heidelberg, 2010, pp. 78-85.

Agnar Aamodt, Enric Plaza. Case-based reasoning: Foundational issues, methodological
variations, and system approaches. Al Communications, 7(1), 1994, pp. 39-59.

I. Watson and F. Marir. Case-based reasoning: A review. The Knowledge Engineering
Review, 9(4):327-354, 1994.

Mario Lenz, Brigitte Bartsch-Sporl, Hans-Dieter Burkhard. Case-Based Reasoning
Technology: From Foundations to Applications. Springer, 2003.

Lorraine McGinty, David C. Wilson, Case-Based Reasoning Research and
Development: 8th International Conference on Case-Based Reasoning, ICCBR 2009
Seattle, WA, USA, July 20-23, 2009 Proceedings (Lecture Notes in Artificial
Intelligence).

Yudin V. N. Measure of closeness in Case-based Reasoning System. Dokladyi 12-y
Vserossiyskoy konferentsii  Matematicheskie Metodyi Raspoznavaniya Obrazov
(MMRO-12) [Proc. of 12-th All-Russia Conf. on Mathematical Methods in Pattern
Recognition], MAKS Press, Moscow, 2005, pp. 241-244 (in Russian).

Yudin V. N., Karpov L. E., Vatazin A. V. Data mining and case-based reasoning
methods in physician’s decision making support software system. Almanah klinicheskoy
meditsinyi [Almanac of Clinical Medicine], Moscow, 2008, v. 17, part 1, pp. 266-269,
(in Russian).



