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UCCJEJOBAHUE D®PEKTUBHOCTHU IPKOCTHON UH®OPMAIIUU
JIJII CETMEHTAIIAU YYACTKOB ATEJIEKTA3A U PAKOBBIX OITYXOJIEN
HA U30BPAKEHUAX JIEI'KOT'O, IIOJIYYEHHBIX C IOMOLIBIO
KOMIIBIOTEPHOM TOMOI'PA®UMN"

Hccnedyemes u xoauuecmeeHHo oyeHusaemcs nonesHocmuv spkocmuotl ungpopmayuu KT-uzobpa-
JHCeHUTl 1e2K020 O CecMeHmayuy y4acmkos ameneKmasda u paKogulx onyxoaetl, Komopuvle npakmuiecku He-
PasnuuuMsl npu 8u3yarbHom ananusze. IIpogooumes ananus cmamucmu4eckoll 3HaUUMOCHU MeNHCKIACCOBIX
Pasnuuull amenekmasda u ONyXonu U OCyWecmensiemcs OyeHka mouHOCMu KIACCUuKayuu npu ucnoib306a-
HUU Memo008 UepapxuiecKoll Kiacmepusayul, ONOPHuIX 6eKMOPO8 U Memooa ciyuaiinozo aeca. Ilokasano,
umo cmenenv NONE3HOCMU APKOCMHOU UHGOpMayUU UBMEHAeMcs om nayueHma K RAyuenmy u 3aeucum,
2NA6HBIM 00paA30M, Om pasmepa 6blOOPKU BOKCENOB.

BBenenue

ATenekTas — 3TO CIAaJCHUE BCETO JIETKOT'O WK €0 YaCcTH BCIICICTBUE HAPYIICHUS BEHTHIIALINH,
00yCIOBIIEHHOTO O0Typanueil OpoHXa WU CAaBIIEHUEM JIeTKoTo. B Hacrosei paboTe paccmaTpuBa-
€TCsI aTeNeKTa3, BRI3BaHHBIN MMOpaKeHNEM OpOHXa PaKOBOW OITyXOJBIO.

PenrrenoBckas xommnberoTepHas tomorpadus (KT) sBnasercs oCHOBHBIM CIIOCOOOM IMOJTyYe-
HUS U300pakeHus Mpu pake Jerkoro. CoBpeMeHHbIe KOMIBIOTEPHBIE TOMOTpadbl 00eCTIeYnBaOT
MOJIy4eHHE OT HECKOJBKHUX NIECATKOB O HECKOIBKHX COTEH cpe3oB (cioeB). CIoM pacioyioKeHBI
MEePICHANKYIIPHO OCH TYJOBHINA, HEMOCPEACTBEHHO MPHICKAT IPYyT K APYyTy U MOTYT UMETh
tommuny ot 0,5 Mm 10 1 cm. C Touku 3peHus nocneayrinero ananuza KT-uzoOpaxkenuit mpo-
OiemMa 3aKJTIOYaeTCs B TOM, UYTO yYacTKH aTeleKTa3a W PaKOBOW OIyXOJW WMEIOT OYEHb OJIM3KHE
3HAYEHUs] UHTCHCUBHOCTHU (sipkoctr) KT-curnana, 94To aenaer ux MPaKTHYCCKU HEPA3TUUNMBIMHU
npu Bu3yanbHoM aHanu3e KT-u3o0paxenuii [1, 2]. Mcnonk3oBanue 6osiee peIKUX U TOPOTUX CIO-
c0o00B CKaHWUPOBAHWs, TAaKWX, HANpPUMeEp, KaKk MO3UTPOHHas 3MuccuoHHas tomorpadus ([19T),
MO3BOJISCT pa3IMdaTh aTelIeKTa3 M OMyxoib [3, 4], HO He o0ecleunBaeT MPUEMIEMOTO IPOCTPaH-
CTBEHHOTO paspemieHus. TeM He MeHee, akKKypaTHas M TOYHAs CEIrMEHTAllUs OMyXOJH SBIAETCA
KpaiiHe He0OXOAMMOU MO CIeAYIOIINM MpUYNHaM. Bo-mepBbIX, KOppEKTHAS JTOKaTU3allus U Cer-
MEHTaIHsl OMTyXOJH, a TAK)Ke TOYHOE U3MEPECHHE €€ Pa3MEpOB SBIAIOTCS KIFOUYEBBIMH MOMEHTaMH
B OIpeJeNeHNN CTaAuM 3a00JeBaHUS M BHIOOpE MOAXOMASIIEeH METOAMKHA MPOBEACHUS OIEpalHH.
Bo-BTOpHBIX, B CIyuyae Ha3HAUYCHUS JIYUYEBON Tepamuyu TOYHOE BBIICICHUE TPAHUIIBI OMYXOJIH HEOO0-
XOIUMO JIJIsl ONpeACIICHHs] MUIIEHU, TMOJJIeKaleld O0NydeHH 0, U TPEeIOTBpPAlIeHUs O0IydeHUs
HEMOPa)KeHHBIX yYaCTKOB JIETKOTo [2, 4].

JlanHyto paboTy MOKHO pacCMaTpHBaTh Kak Havajao OoJiee OOIEro MCCIENOBaHUs, KOHCUHOM
[EJBI0 KOTOPOTO SBJSETCS pa3paboTKa METOJOB, arOPUTMOB M IIPOTPAMMHOTO oOecTieueH s sl WH-
TEPaKTHBHOH JIOKAJIM3AllMU M CETMEHTAIINY 3JI0KaYeCTBEHHBIX OITyXOJIeH JIeTKoro Ha (hoHe aTeneKTa-
3a. CaThsl MOCBSIIEHA UCCIEAOBAHUIO M KOJMUECTBEHHON OLIEHKE MOTEHIIMAIBFHON MOJE3HOCTH SIPKO-
ctHoi mHpopManuu KT-u300paXkeHuid JeTKOro i TUCKPUMHUHALINK YYACTKOB YKa3aHHBIX JIBYX TH-
noB. C 3To¥ menpio B paboTe MPOBOAUTCS OIEHKA CTATUCTHYECKOW 3HAYMMOCTH MEXKKIaCCOBBIX pa3-
T4 aTeleKkTa3a u OMyXOJd H TOYHOCTH KIacCU(HUKAINU C MCIIONb30BaHUEM HanOoIee mepeaoBbIxX
METOJIOB paclo3HaBaHUs 00pa3oB.

1. Martepuansbl

B HacTtosmeM ucciaeIoBaHuK UCIIOIb30BaINCh KT-I/I306pa)K6HPI$I JETKUX BOCBMH ITAIIMCHTOB C
JUarHo30M «pak JIECTKOT0» U aTCJICKTa30M 4YaCTH JIETKOI'O. OI[I/IH 13 MalUEHTOB UMCECI aTCJICKTAa3 ABYX

* PaGoTa BBINOJIHEHA NPU YaCTHYHON (PUHAHCOBOM Moiepxkke rpanta INTAS 04-77-7036.
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JOJIel JIETKOTo, TP IPYIUX — aTejeKTa3 OJHOM JOMM M OCTAJbHBIC YEThIpE MALMEHTA — aTesIeKTa3
cerMeHTa (4acTu J0jM) jJerkoro. I'pymna manueHToB coOCTOsUIa U3 CEMH JKEHIIUH M OJHOTO MYXUUHbI
B Bo3pacte ot 46 10 79 ner.

KT-cxkanupoBaHue MpOBOAMIIOCH MPHU CTaHAAPTHBIX 3HAUEHUAX MapaMeTpOB HaAIpsKEHUs U
CHJIBI TOKA B PEHTI'€HOBCKOH TpyOKe C 3alepKKOil IbpIXxaHWs Ha OJHOM BIOXE HanueHTa. Paszmep
BOKceJla H300pakeHns cocTaBisul okosio 0,68 MM B akCHaIbHOM IJIOCKOCTH (T. €. B IJIOCKOCTH Ka-
KAOTO CJOSI M300pa’keHUs) MPHU TONIIUHE CJIOSI U PACCTOSIHUM MEXIy closiMu 7 MM. Metoamka
YIIy4IIEHUS] Ka4eCTBa N300paKeHHsI MyTeM BHYTPUBEHHOTO BBEICHHSI KOHTPACTHOTO BEIIECTBA HE
ucnoias3oBanach. CyliecTBeHHbIC OTIANYNS (PU3MUECKUX Pa3MEPOB BOKCEIOB B PA3HBIX U3MEPEHUAX
HE TO3BOJIMIN MPOBECTH MCTUHHO TpexMmepHbIi aHanu3 KT-nzobpaxenuil. BMecto sToro xaxmoe
n300pakeHNEe TPAKTOBAJIOCH KAK COBOKYIMHOCTH (Ha0Op) IBYXMEPHBIX CI0eB. TUIINYHBIC TPUMEPHI
cnoeB ucxonubix KT-n300pakenuit moka3ansl Ha puc. 1.

YyacTku aTeneKkTasa U onmyxoiu Belaesuinch Ha KT-n300pakeHusIX opraHoB IpyJIHOM KIeT-
KM KaXIOro MAlUeHTa MyTeM PYYHOTO CErMEHTHPOBAaHMS KBaNH(DUIHMPOBAHHBIM CIELUAIHCTOM-
PEHTTEeHOJIOroM. Y pa3HbIX MAlMEeHTOB OIYXOJb U aTeleKTa3 IPUCYTCTBOBAIN Ha 5—26 (B cpenHeM
Ha 12) crnosx. Bo Bpems pydHO#l cerMEHTAIIMH UCIIOIL30BAJIOCH TAK HA3BIBAEMOE «TKAaHEBOE OKHO»
IPEICTaBICHUS IPKOCTH N300paKeHHit, TPU KOTOPOM BUIHBI MATKHE TKaHH, BKIIOYAsl aTeleKTa3 U
OIIyXO0Jb, HO COOCTBEHHO JIETOYHAs TKaHb HE BUAHA (CM. YEpHBIC YUaCTKH M300pakeHui Ha puc. 1).
[Ipu 3TOM y4MTBHIBaJIOCH, YTO OIYXOJIb, KaK IIPaBHJIO, pacliojiarajach B JIETKOM OJMKE K LEHTPY
(T. e. OMXKE K CPEIOCTEHHUIO), B TO BpeMs Kak 00JIACTH aTelieKTasza dJalle HabIomalnch Oiamxe K
nepudepun nerkoro. Kpome Toro, KOHTYpBI OIYX0JIH UMEIOT Oosiee BEIMYKIYIO (opMy, B TO BpeMs
KaK KOHTYpPBI 00JIaCTH aTeJeKTa3a HEPEIKO MPSIMOJIUHEIHbIE BCISACTBUE OTIPAHUYEHUS MEXI0JIe-
BOI1 TIJIEBPOHA.

Puc. 1. KT-u3006paxeHnus Jierkux nanueHToB ¢ arenekrasoM (ATJI) u pakooii omyxomnsio (OITYX):
a) manyenTa 1 ¢ IMarHo3oM «pak IPOMEKYTOYHOTO ¥ CPEAHEI0JIEBOTO OPOHXOB IIPABOTO JIETKOT0Y,
aTeJieKTa3 CpeHel oy, 6) manyenTa 2 ¢ JMarHo30M «pak MPaBoro BEpXHE0JICBOT0 OPOHXay,
aTeJIeKTa3 3a/JHEr0 CerMEHTa BEPXHEH JOJIH

[Ipexxne 4em mepexonnuTh K KOJWYECTBEHHOMY aHAlM3y SPKOCTHBIX CBOMCTB aTeleKTaza H
3JI0KaYECTBEHHBIX OMyXOJIel, HEOOX0UMO MOJAYEPKHYTh, YTO Ppy4dHasi CETMEHTAIUs MPOBOIUIACH
PEHTIEHOJIOTOM MHTYUTHBHO Ha OCHOBE KIIMHUYECKOT'O OIbITa. [103TOMy B HEKOTOPBIX CIydasx
BBIICIICHHE UCTUHHOM I'PaHUIIBI HE MOTIIO OBITh TAPaHTUPOBAHO B CHIIY YPE3BBIYAHHO ONHM3KUX Ta-
paMeTpOB SIPKOCTEH OIMyXOJU U aTeNeKTa3a.
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2. MeToanl

OdeBuIHO, YTO B 0OOIIEM CiTydae KOJIMYECTBEHHAs OIEHKA CTETICHH Pa3iIN4us BYX MPOU3BOIb-
HBIX KJIACCOB OOBEKTOB 3aBUCUT KaK OT OOBEKTHBHO MPHUCYTCTBYIONTNX MEKKIACCOBBIX Pa3IMINi, TaK
U OT MeToJa cpaBHEHHUA. [ TOTO 4TOOBI MCKIIIOUHUTH MPEIB3SATOCTh OJHOTO KOHKPETHOTO METOJIA,
SPKOCTHBIE CBOICTBA aTeleKTa3a W PaKOBOM OIMYXOJH CPaBHUBAINCH YETHIPHMS Pa3IMIHBIME CITOCO-
0amMu, a IMCHHO ITyTEeM CTATHCTHYECKON OICHKH W IyTeM NMPUMEHEHUS TPEX Pa3IUIHBIX METOIOB
kiaccudukanuu. MeTonruka CpaBHEHUS 3aK/II0Yagach B MHOTOKPATHOM TOBTOPEHHUU MPOIEAYPHI, KO-
TOpas BKItoyana ()OpMUPOBaHUE JABYX BHIOOPOK OJUHAKOBOTO pa3Mepa, COCTOSIIUX U3 CIy4aiHO B3si-
THIX BOKCEJIOB aTelieKTa3a M OMyXoyH (0€30THOCHTENHHO K CIIOK TPEXMEPHOTO M300paKeHHUs, Ha
KOTOPOM OHH HAXOJSITCS), M TIOCTEAYIONIYIO OIIEHKY CTEIEHU WX Pa3IMuus B 3aBUCHMOCTH OT pa3Me-
pa BbIOOpKU. [l ya00CTBa MHTEPIPETAIlMK PE3YIbTaTOB pa3Mep BHIOOPOK 3a/1aBajcs Tak, YTOOBI OH
OBLT paBEeH YMCITy BOKCEJIOB KBajpaTHOro okHa ciost KT-u3o00pakenus co ctoponamu 3, 4, 5, 6, 7, 8,
9, 10, 15, 20 u 30 BOKCeOB. DTO COOTBETCTBYET OJWHHAIIATH THUIIaM BBIOOPOK pazMepom 9, 16, 25,
36, 49, 64, 81, 100, 225, 400 u 900 BOKCEIIOB.

2.1. Cmamucmuueckuii ananius

IIpu olleHKE CTAaTUCTUYECKOM 3HAYMMOCTH Pa3IMuMid B SPKOCTHBIX CBOMCTBaxX aTelieKTa3a u
OTIYXOJIM TpOIlelypa TECTUPOBAHUS BKIIOYasa:

— (opmupoBaHUe TSI KaXIOTO MAlMEHTa JBYX BHIOOPOK 3aJJaHHOI'O pa3Mepa, COCTOSIINX W3
BOKCEJIOB, B3ATHIX CIy4YailHBIM 00pa30M W3 YYaCTKOB aTelleKTa3a U PaKOBOW OMyXOJH 0€30THOCUTEIb-
HO K TIOJIO’KEHHUIO cJios TpexMmepHoro KT-n3o0pakenns;

— OIICHKY CTaTUCTHUYECKOH 3HAYMMOCTHU Pa3 MM SPKOCTEH BOKCEIOB JABYX BHIOOPOK C HCITOJb-
30BaHUEM CTAHJAPTHOTO KPHUTEPHsl 3HAYMMOCTH pasiuuus cpenHux CThiofieHTa (Tak Ha3bIBa€MBIid
t-tect [5-T7)).

I/ISBGCTHO, YTO 3HAYECHUSA [-CTATUCTHUK CTBIOI[CHTa, BbIpaxaronue CTCIICHb 3HAYMMOCTH pa3jin-
YHii, 3aBUCAT OT CTEIICHEH CBOOO/BI (B JAHHOM Cllydae OT pa3Mepa BIOOPOK BOKceNOB). C 1IN0 YII-
POILICHHS CPaBHEHUS PE3yJIbTATOB OIEHKH 3HAYMMOCTH, TIOJYUYEHHBIX MPH PAa3IMYHBIX pa3Mepax BbI-
0OpOK, Pe3yIbTHPYIOIINE BEIMINHBI 3HAUMMOCTH [ TPe0Opa30BEIBAINCH B Z-3HAYUMOCTH 10 (popmyie
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rae d — crenens cBo6Ob; N — pa3MepHOCTH BEIOOPOK BOKCENIOB aTeNeKTasa M OIyXouu. Pasmudust B
CpeaHell SPKOCTH pacCMATPUBAINCH KaK HE3HAYUMBIC TIPU CTAHAAPTHOM JUIsI OMOMEAMIIMHCKUX WC-
cienoBaHu mmopore BeposTHOCTH p<0,05, 9T0, KaK M3BECTHO M3 CTAHAAPTHBIX CTATUCTUICCKUX Tad-
JIMIL, cOOTBETCTBYET z<1,96. JIns KaXKA0To MarmeHTa U Kaxxaoro u3 11 pazMepoB BHIOOPOK BOKCEIOB
OIHMCaHHas BBIIIE MPOIEAypa TECTUPOBaHUS NoBTOpsiach 200 pa3 ¢ IEeNbI0 MOTYUYSHHs YCTORIUBBIX

OIICHOK IMPpOLICHTA I1ap BI)I60pOK RS‘ , B KOTOPBIX pa3jinyusd OBLIM CTAaTUCTHYECKH 3HAYMMBbIMH, a TaKXKC

CPEIHEro 3HAa4eHUs z-3HaYMMOCTU M ,. 3aMeTHM, 4TO Omeparys BBIYUCICHUS CPEAHEro apupMeTH-

YECKOI'0 BCJIMYUHBI Z KOPPEKTHA, B TO BPEMA KaK [JIsI BEJIMYHMHBI 3HAYUMOCTH t nmaHHas onepanus
KOppeKTHOﬁ HEC SABJIACTCA.

2.2. Knacmepmnulit ananus

KnacrepHblii aHanu3 BHIOOPOK BOKCEIOB aTeleKTas3a U OMyXOJH MPOBOJAMICS B IBYX HelsiX. Bo-
MIEPBBIX, 3HAYEHWE TOYHOCTH KIacCH(HKAINU, TOIydaeMoe B pe3yJbTaTe PeUIeHHs 3aJadd, MOXKET
CITy’KHTh MEPOH CXOJCTBA WM PA3IMUNs N3yIaeMbIX KJIaccOB. BO-BTOPHIX, TIPH UCIIOIB30BAHUH aJTO-
pUTMa TIPSIMON CETMEHTAIIMW aTejeKTa3a U OMYXOJH MYTeM KIIACCH(UKAIIMKA BOKCEIIOB CKOJB3SIICTO
okHa (T. €. 0e3 BBIACTCHUS CIEUUATBHBIX BTOPUYHBIX MPU3HAKOB) 3HAYEHUS] TOYHOCTH KilaccH(pUKa-
[IUM MOTYT HETIOCPEACTBEHHO HHTEPIIPETHPOBATHCS KaK BO3MOKHAS TOYHOCTh CErMEHTAITHH.

B nanHoli paboTe MCMONB30BAIKMCH TPU PAa3IMUHBIX METOAA KiaccH(UKAIMK, Hanboyee 4acTo
BCTpEUAIOIIMECs] B COBPEMEHHON aHTJIOA3BIYHON JHTEpaType: HepapXuiecKkoe peKypCHBHOE pa3dme-
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HHe (recursive partitioning), METOJl OTIOPHBIX BEKTOPOB (support vector machines) U Tak Ha3bIBACMBIii
«cay4aiiHbiil tec» (random forests).

Hepapxuyeckoe pekypcuBHOE pa3OneHue, UIIN nepapXxuyeckas Kiactepusanus [8], 3akimodaeT-
Csl B ITOCIIEOBATENHHOM Pa30MEeHNH FICXOIHOTO MHOYKECTBA OOBEKTOB Ha OCHOBE 3HAYCHHWH WX Tapa-
MeTpOB. 3HaYEHHUS] OTHOCUTEIHHOW Ba)KHOCTH MapaMeTpPOB, MOJIyYeHHBIE B pe3yJIbTaTe TPEHUPOBKH
KJaccupukaropa Ha oOydaromeld BBIOOPKE, HCIONB3YIOTCS Ha 3Tale Paclo3HaBaHHUS OOBEKTOB KaK
BecoBbIe KOd(h(PHUIMEHTHI, 0OecIeunBas TeM CaMbIM OY€Hb BBICOKYIO CKOPOCTh Kitaccudukaruu. [py-
TUMH TPEUMYIIECTBaMU JaHHOTO METOJa SIBIISIOTCS MPOCTOTA COAEPKATEIbHOW WHTEPIIPETAllUU ero
paboThl, ecTecTBeHHass BO3MOXKHOCTh Pa30OMEHHs HCXOAHOTO MHOKECTBa 0OOBEKTOB Ha Ooee yeM /Ba
KJlacca W MPOCTOTa BCTPAMBAHMS allPHOPHBIX AKCHEPTHBIX 3HAHWN O mpeaMeTHou obmactu. K obmre-
MIPU3HAHHBIM HEIOCTATKaM OTHOCHUTCS HEBBICOKAs YCTOHYMBOCTH M OOJNBIIas 3aBUCUMOCT OT COCTaBa
oOyyaromeil BBIOOpKH. B HacTosimeil paboTe MCHONb30Baach MPOrpaMMHasi pealu3alis MEeToja,
omrcaHHas B pabote [9].

Metom OTIOPHBIX BEKTOPOB OBLT IpeiokeH B padbore [10] 1 B HacTosImee BpeMs IprooOpen
TaKyo e MOMyJApHOCTh, KaKk B CBOE BpeMs HeilpoceTeBble airopuTMbl. HexkoTophle uccieaona-
TeJIH JaKe MOJaralmT, 9TO B CHIIy YHUBEPCAIbHOCTH MUCIOJIb3YEMOTO MOAX0Aa K PEeUICHHIO 00mei
(HenmHeNHON) 3a1aun KiIacCU(DUKAIIUN, PeTPECCUU B 0OHAPYKEHUS PE3KO BBIACISIOMNXCS 00BeK-
TOB (IETEKTHPOBAHUSI «HOBU3HBI») METOJ OMOPHBIX BEKTOPOB MOXET PACCMATPHBATHCS KaK YHU-
BepCalbHOE CPEICTBO peUIeHHs OONBIIMHCTBA CYIIECTBYIOMINX 3aJa4 KiacTepHoro aHanmu3sa [11].
CyTb MeTO/Ia 3aKJIF0YAETCS B MMOUCKE ONTHUMAIBHOUN pa3lensiolell THIIEPIIOCKOCTA MEXIY IBYMS
KJIaccaMH ITyTeM MaKCHMH3AIUN MPOMEXKyTKa MEXAY KpalHUMHU (MIOTpaHUYHBIMH ) TOYKaMH Kirac-
coB. IIpu 3TOM TOUKH, JNekamue Ha TPaHULAaX, Ha3bIBAIOTCS OMOPHBIMH BEKTOpPAaMH, a IIEHTPaJIb-
Has TUIOCKOCTH MPOMEXYTKa — ONTHUMAIbHOUN pa3fensionell THnepIuiockocTbio. OOBEKTH Kitac-
COB, JIEKaIl[ie HE Ha «CBOEW» CTOPOHE THUIEPITIOCKOCTH, AUCKPUMUHUPYIOTCS BECOBBIMH KO3(-
(unHMeHTaMu Tak, YTOObI YMEHBIIUTh UX BIMSHUE (TaK HA3bIBACMBIM «MATKUU MPOMEKYTOK»). Ec-
JM TUHEWHOE pa3zelieHne HallTH He yAaeTcs, TO TOUYKH NPOSHUPYIOTCS B IPOCTPAHCTBO OoJiee BhI-
COKOH pa3MepHOCTH, T/I€ OHU CTAHOBSITCS JMHEHHO pa3feNMMBbIMH. 3aTeM 3aJava KiIacTepU3alnu
(dhopMynHpyeTcst Kak 3a/1ada KBaAPaTUIHONW ONTUMHU3AINN M PEIIAETCS C TIOMOIIBI0 OJHOTO M3 U3-
BECTHBIX MeTOJOB. B naHHOW paboTe Oblja HCIOJNIB30BaHA MPOTpaMMHAasl peanu3alus MeToia,
JIOCTYITHAs B BUJE CBOOOAHO pacnpocTtpaHsieMoit C++ oubnuoreku LIBSVM, uHTETppOBaHHOH B
MpOTpaMMHBIN makeT-o00mouky e1071 [12].

B nocnennue roasl HabmM0OKaeTCs 3HAYUTEIBHBIN HHTEpEC K pa3padoTKe M MUCIOIb30BAHUIO Ha-
00poB KiIacCH(PHUKATOPOB, T. €. METOJOB T'€HEPAIlM MHOXECTBA KIaCCU(QHUKATOPOB U arperupoBaHUs
pe3yIbTaToOB WX pabOTHI MPH PEHIeHNH KOHKPEeTHOH 3amaun. Cpenn HanOoJiee M3BECTHBIX MOAXOIOB
ClIeyeT OTMETHTh IPUEMBI TaK Ha3biBaeMoro Oyctunra [13] u Oarrunra [14] nepeBbeB Kilaccu(pHKa-
UM Ha dTane o0ydyeHus. B ciydae OycTuHra mocienoBaTeNbHBIE MOAACPEBbs Ha3HAYAIOT MEHBINHUE
Beca 00BEKTaM, KOTOphIe OBLTH HEKOPPEKTHO KJIacCU(UIIMPOBAHBI MPEABINYIIUMHA JIePEBbIMHU, U 3a-
KITIOYUTEIHHOE PElIeHne MPUHUMAETCS ITyTEM B3BEUICHHOTO TOJIOCOBAaHUS JEpEeBhEB. B ciydae xe
OarrmHra Kaxaoe JepeBO padoTaeT HEe3aBUCHMMO Ha OCHOBE CIy4YailHO BBIODaHHOTO MOJMHOKECTBa
00BEKTOB 00y4YaromIell BHIOOPKM (Tak Ha3bIBAaEMBI METOJH OyTCTpama, OIMPOKO MPUMEHSIONIUICS B
coBpeMeHHOU cratuctuke [15]). [lo 3aBepmreHny mporecca BOIIPOC OTHECEHUS 00BEKTa K TOMY WIJIH
MHOMY KJIacCy pelaeTcs MpocThiM rosiocoBanueM. B 2001 . mpodeccop JI. Bpeliman npesoxun Ba-
pHAHT NajJbHEHUIIETr0 Pa3BUTHS TEXHUKU OArrvHra, MOJyYUBIIUN HA3BaHUE «METOJI CIYy4YailHOTO Jiecay
[16]. B manHOM MeTOzAe M0OaBIsETCS €elle OJUH YPOBEHb CIIyYalHOCTH, KaCalOIUiiCs KOHCTPYHPOBa-
HUSI KJTacCU(DUKAIIMOHHBIX JepeBbeB. M3BeCTHO, UTO B clly4yae CTaHJAPTHOTO MOAX0/a Ka)1asi BepIIu-
Ha JiepeBa pacIleruIsieTcsl C UCTIONB30BaHUEM TOTO Mapamerpa 00beKTa, KOTOpPbId o0ecreunBaeT JIyd-
mee paszeneHue. B cirydae e MpUMEHEHHS METO/Ia CITyYailHOTO Jieca KaX/1asi BepIIMHA PacIIeTlIsIeT-
Csl C WCIOJB30BaHHWEM JIYHUIIEro Iapamerpa Cpeird MOAMHOXKECTBAa MapaMeTpoB, BHIOMPAEMOTO CITy-
yaifHBIM 00pa3oM B KaKIOW OTAEIhHON BeplirHe. BeruuciautensHbIE SKCIIEPUMEHTHI, TPOBEICHHbBIE
aBTOPOM METO/Ia W JPYTHMMH HCCIIeIOBATENsIMH, TIOKa3alld, YTO METOJ| CIIyYailHOTO Jieca BO MHOTHX
CITy4asx oOecleynBaeT Jyd4llne pe3yibTaThl KIACCH(HUKAIMK MO CPAaBHEHHUIO C AMNCKPUMUHAHTHBIM
aHaJIN30M, HEHPOHHBIMH CETSIMH M METOJIOM OMOPHBIX BEKTOPOB, a TakXe 00JaNaeT psSIoOM APYTUX
npeumyiiecTB. B HacTosimel paboTe ncmonb3oBaHa CBOOOTHO pacmpocTpaHsiemas aBTOpCKas Mpo-
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rpaMMHasi peau3aiis MeTOoJa, BBHIIIOJIHEHHas Ha si3bIke DopTpaH W BhI3BIBacMasl B JTAHHOM cllydae
gepe3 naker-o00ouky randomForest [17].

OO01mas mpoiieaypa peiieHus 3a1aun Kiaccu(uKanuyd BEIOOPOK BOKCEJIOB aTejieKTa3a U OIyXo-
JIM C UCTIOJIH30BAHUEM OIMHCAHHBIX BHIIIIE METOJIOB BKITFOYANA:

— (hopmupoBanme oOyUaromero Habopa MaHHBIX, cocTosAmero u3 100 BEIOOPOK BOKCEIOB 3a1aH-
HOTO pa3Mepa, B3AThIX CIyd4allHbIM 00pa3oM ¢ y4acTKOB areiektasza, u 100 BEIOOPOK BOKCEIIOB, B3s-
TBIX C YYaCTKOB OITyX0JId TpexmepHoro KT-u300paXkeHus OTHOTO M TOTO JKe IMalUeHTa;

— TPEHHPOBKY KJIACCU(UKATOPOB BCEX TPEX OMMCAHHBIX BHINIE THUIIOB Ha CPOPMHPOBAHHOM
oOyuarolieM Habope JaHHbIX;

— (popMHpOBaHKE TECTOBOI'O HaOOpa JAaHHBIX TEX K€ Pa3MEPOB, COCTOSIIEIO U3 BOKCEIOB, B3s-
ThIX ¢ KT-n300pakeHus TOro ke MaruenTa;

— He3aBHCHUMOE perieHue 3amadyn kiaccudukarmy 200 BEIOOPOK TEKYIIEro TeCTOBOTO Habopa
JaHHBIX BCEMHU TpEMA METOJaMU U IMOJACUYCT TOYHOCTH KHaCCI/I(bI/IKaHI/II/I A KaXI0ro U3 HUX B IIPO-
[EHTAaX.

TouHOCTE KiTaccH(UKAMK KOPPEKTHPOBATIACH C YIETOM CIIYYaifHOTO NMPaBHIIBHOTO OTHECEHUS
BBIOOPKH K OHOMY M3 IByX pacCMaTpHBaeMbIX KiaccoB. Takum oOpa3om, 3HaU€HHE TOYHOCTH MEHS-
Jock He B npezenax oT 50 (CTaTUCTUYECKU MUHUMYM TPU COBEPIICHHO CITy4alfHOM OTHECEHUU 00b-
€KTa K OTHOMY M3 IBYyX KiaccoB) 10 100 % (abcoiroTHO TOYHOE paclio3HaBaHUE), a B mpenenax ot 0
1o 100 %. OnucaHHas BBIIIE MPOIIETyPa TECTUPOBAHUS MOBTOpsuiack 100 pa3 mis KakIoro maryueHTa
U KaXJOro pa3Mepa BHIOOPKH C IENBbI0 MOJYUYCHHS YCTOMYMBBIX OIEHOK TOYHOCTH PACIIO3HABAHMSL.
Takum 00pa3oM, o0I1Iee KOTMYSCTBO PEIICHHBIX 3a1a4 KiIacCu(UKauym COCTaBUiIO: 8 MalMeHToB X 11
THTIOB pa3MepoB BBIOOPOK X 3 Metona x 100 HezaBucuMBIX oBTOpeHuit = 26 400. Ha mepconansHOM
komnbloTepe Trma Pentium4 1,8 T, 1 I'6 RAM st aToro norpedoBaiocs 7 4 42 MUH.

2.3. Busyanusayus MeicKIacmepHvlxX paziuduii

Cremyst IAPOKO PacIpoCTpaHEHHOH B TEOPHH W MPAKTHUKE PACIIO3HABaHM 00pa30B MHTEPIIpETa-
IIUH, CITy4JaifHbIe BEIOOPKH BOKCEIIOB Pa3MEPHOCTH IV, B3ATHIC C YIACTKOB aTENIEKTa3a U OMYXOJH, MOTYT
paccMaTpuBaThCS KaK OT/ICNbHBIE TOYKH B N-MEPHOM MPOCTPAHCTBE Npu3HaKoB. OmHUM U3 3()EKTHB-
HBIX CHOCOOOB BU3yaJIHM3allMH paclpeieNieHnss 00beKTOB B N-MEPHOM IPOCTPAHCTBE SBISIETCS METOJ
MHOTOMEPHOTO MIKaMpoBaHus [18], cyTh KOTOPOTO 3aKIIIOYAETCS B MPOCIUPOBAHUU TOUYECK N-MEPHOTO
MPOCTPAHCTBA HA JBYMEPHYIO IUIOCKOCTh C YCJIOBHBIMHM KOOPJIWHATaMH TaKUM 00pa3oM, 4TOObI pac-
CTOSTHHIE MEXTy TIPOU3BOIBHOM Mapoii TOYEK B N-MEPHOM MPOCTPAHCTBE U HA TUNIOCKOCTH OBLIO MPHOIIH-
3UTENBHO OJHUM W TeM ke. B naHHO paboTe MeTo MHOTOMEPHOTO MIKAJMPOBaHUS (BEpCHs, TIpeIo-
JKeHHas B pabote [19] u peanu3oBaHHAs MPOrPaMMHO B [5, 6]) HCIOIB30BANICS I BU3yabHOTO aHAIIU-
3a Pa3NMUUil B APKOCTHBIX CBOMCTBAaX JBYX M3yYaeMbIX KIIaCCOB M300paKEHUI JIETKOTO.

B 3axmoueHne ciemyer OTMETHTh, YTO HAPSAY C HEKOTOPHIMH YaCTHBIMH METOJaMH OOIIHN
MOJIX0J] K MCCICIOBAaHHIO PPEKTUBHOCTH SPKOCTHON WH(pOpMAIMK JUIS pa3jieiicHHs aTeieKTa3a W
OITyXOJICH, UCIOJL30BAaHHBINA B HACTOsIIECH paboTe, Takke MOCTPOCH Mo MpuHIMIy Oytcrpama [15],
T. €. MHOTOKPaTHOTO TIOBTOPEHHUS MPOIeAYPHI POPMHUPOBAHUS CITydaifHOW TOJBBIOOPKH ¥ TTOCIIENYIO-
IIETO €€ aHaJn3a.

3. Pe3yabTaThl

Pe3ynbTaThl CTaTUCTUYECKOTO OIIEHMBAHUS 3HAYMMOCTH Pa3IUYUil B CpeIHEH SPKOCTH MEXKAY
y4acTKaMU aTelleKTaza M pakoBbIX omyxosei Ha KT-n300pakeHnsx JTerknx BOCEMH IMAIUEHTOB MOKa-
3a]li, 9TO MPOIEHT Map BBIOOPOK Ps, B KOTOPBIX PaziU4Us SBISIOTCS CTaTUCTHYECKH 3HAYMMBIMHU
(puc. 2, a), u cpeassist 3HaYUMOCTh M z (puc. 2, 6) BappuUpPYIOT B IIHUPOKUX MpeAesax B 3aBUCHMOCTH
OT pa3Mepa BBHIOOPKU M OT KOHKPETHOTo marueHTa. Tak, [ mauuenTta 5 mpoleHT BEIOOPOK, B KOTO-
PBIX CpeIHHEe BEITMYMHBI IPKOCTH aTeIeKTa3a M OMyXOJH 3HAYMMO Pa3INYaroTCs, IPEBHIIIAET BEIHIH-
Hy Ps =50 % u cpeaHsisi 3HaUMMOCTH TMPEBBIIIAET CTaTUCTHYECKUI nopor M z = 1,96 yxe npu pa3me-
pe BIOOpKU N=16 (y4acTok m3oOpakeHus 4x4 pokcena). B To ke Bpems Juis manueHta | aHamorud-
HBI YPOBEHb 3HAUMMOCTH JIOCTUTAETCS JIUIIb MpU pa3Mepe BHIOOpKH N=225 BOKCEIIOB, YTO COOTBET-
cTByeT y4acTKy cinos KT-uzo0paxenus pazmepom 15x15 Bokcenos. Cyns 1Mo TaHHBIM, TTPEACTABIICH-
HBIM Ha pUC. 2, CTATUCTUKH NaIMEeHTa 7 3HAYUTEIbHO OTJINYAIOTCS OT OCTAJIBHBIX, YTO TOBOPHUT O He-
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O6XOI[I/IMOCTI/I OTACIBHOI'O U3YYCHUA BO3MOKXHBIX IIPUYUH KAK TEXHUYCCKOI'0, TaK U 6I/IOMeI[I/IHI/IHCKO-
ro Xapakrepa, OOBSCHSIOIMX MOA00HOE OTKIOHEeHHE. B kadecTBe 001Iero uTora NpoBEJEHHOTO CTa-
TUCTUYECKOTO OLIEHUBAHU MOXXHO OTMETUTH TOT (haKT, 4TO pa3Mep BHIOOPOK BOKCEIIOB, IIPH KOTOPOM
JIOJIST TIAp CO CTaTHCTHUYECKH 3HAYMMBIM pa3fiudreM cpenHen spkoctu pocturaer 100 %, cocraBmsier
ok0110 900 BOKCENOB. DTO COOTBETCTBYET JOCTATOYHO OOJBIIOMY YYaCTKY CJIOSl H300pakeHus pa3Me-
pom nopsizka 30%30 BOKCENOB.

-0~ Maument 1
100} | -0 Mayment 2
0~ Mayment 3
80} | <& Maument 4)
- Maunent §
B0} | =M Mauwent 8|
=4 Maument 7
70} | =k Naumenr &

JHAYMMEIMH PAINHYHAMK

MNpouexT BLIGOPOK CO CTATUCTHYECKH
CpefHee 3HaYeHWE 7-3HAYMMOCTH

9 18 25 38 49 &4 81 100 225 400 900 9 18 . 8 439 84 81 100 225 400 200
Paamep BLIGOPKW BOKCENoB Paamep BbIGOPKM BOKCENoB
a) 0)

Puc. 2. CratucTrdeckas 3HaYMMOCTb Pa3IMIHi SPKOCTHBIX CBOMCTB Y9aCTKOB aTeJICKTa3a U OIyXOJIH
Ha KT-1300pakeHHsIX JISTKUX BOCEMH IAIIUEHTOB KaK (PyHKIMS pa3Mepa BEIOOPKU BOKCENOB: @) IIPOLEHT Iap
BEIOOPOK, B KOTOPBIX Pa3iIMUMsl B CPEIHEH SIPKOCTH CTATHCTHIECKH 3HAYMMBI; 6) CPEIHSS BEINUMHA
CTaTHCTHYECKOI 3HAaUMMOCTH HAaOJII0JaeMbIX Pa3IHIHii

PesympraTel kmaccudukamun (puc. 3) IEMOHCTPHPYIOT 00jee BBICOKYIO CTEIIEHb TOYHOCTH
KJIaCCU(HKALIMU M PETYJISPHOCTH €€ TIOBEJCHUS KaK B 3aBUCHMOCTU OT pa3zMepa BHIOOPKH BOKCEIOB,
TaK ¥ B 3aBUCHMOCTH OT IallMeHTa (32 UCKITFOUYEeHUEM marpenTa 7). Uto kacaeTcss mpenuMyIecTB TOTo
WIA MHOTO MeTojAa Kiacch(uKamuu, TO B KOHTEKCTE TaHHOW paboThl HanOojee MepCreKTHBHBIM
MIPECTABIISETCS METOJI CIIy4alHOTrO Jieca. J|eHCTBUTENbHO, MOXKHO TPEINOI0KHUTh, YTO MPH HUCIOIb-
30BaHUU AJITOPUTMA MPSMON CErMEHTAIMM aTeJeKTa3a U OMyXOJIU MyTeM KIIACCHU(HUKAIIMM BOKCEIOB
CKOJIB3SIIIIEr0 OKHA W Ha3HAYEHUS! COOTBETCTBYIOIIEH METKHU KJIacca €ro MEeHTPaTbHOMY BOKCETY MU-
HUMAaJIbHO HGO6XOI[I/IMI>II>1 IMPOUCHT TOYHOCTH PACIIO3HABAHUA MOKET GI)ITL YCTAaHOBJICH Ha YPOBHEC
nopsiaka 90 % (B IOMyIIeHUH, YTO MPHU HEN30EKHON MPOCTPAHCTBEHHON KOPPEIMPOBAHHOCTH METOK
knacca ocrasiecs 10 % «OMMOOYHBIX» METOK MOTYT OBITh CKOPPEKTHPOBAHBI HA 3Tarle MOCTOOpa-
0OTKM JIIOOBIM aNTOPUTMOM CTTIQXKHBAHHUSA THIA «HAWOOJIEe YacTO BCTPEYAIOIIAsICS METKA» B CKOIb-
3sIEM OKHE TOTO ke pa3mepa). Torma, kak Jerko BUJAETh Ha pUcC. 3, B cIy4yae HMCIOJIb30BaHM Kilac-
cuduKaTopa cIydaifHOroO Jieca MUHIUMAIbHO HEOOXOIMMEBIN pa3Mep OKHa M300pakeHus: OyAeT paBeH
8x8=64 BokcenmaM, B TO BpeMs Kak JIJIS OCTaBIIUXCS ABYX KJIacCH(PUKATOPOB 3alaHHAs TOYHOCTD JIOC-
turaercs Toapko npu 400 u 225 Bokcenax (cM. puc. 3, @ U puc. 3, 6 COOTBETCTBEHHO). YUUTHIBAs, YTO
aKCHANBHEIN pa3mep Bokcena KT-u3o00paxeHuii B JaHHOM HccieoBaHuu cocrapiseT 0,68 MM U Tou-
HOCTh CErMEHTAIlMH HEe MOXKET IPEBBINIATH MTOJIOBUHBI pa3Mepa CKOJB3SIIEro OKHA, HIDKHSS OIICHKA
MMOTCHIMATEHOMN OMMTHOKY TIPSIMOM CErMEHTAITIH BHYTPH CJIOS COCTABIIAET 2,72 MM.

[Ipumep HUCIIONBL30BaHUS METOJIa MHOTOMEPHOTO IIKAJTUPOBAHMS I BU3YyaIM3alluU pacipee-
JIEHHUS BBIOOPOK BOKCEJIOB HCCIIEyEeMBIX KIIacCOB B N-MEpPHOM MPOCTPAHCTBE MOKa3aH Ha puc. 4. Ce-
JyeT OTMETHTH, YTO 3TOT PUCYHOK WILTIOCTPUPYET JHINb OJWH BapUaHT paclpeneieHns BEIOOPOK BO-
KCCJIOB JI KaXI0ro U3 TPEX MCIIOJIb30BaHHBIX Pa3sMEpPOB, BBI6paHHBIX CHy‘IﬁﬁHBIM 06pa30M Ha HU30-
Opaxenuu nanuenta 6. [1o3ToMy JAaHHBIE PE3yJbTATHI, B OTIMYUE OT PE3YJIbTATOB, MPEACTABICHHBIX
Ha puc. 2 U 3, CTATHCTUYECKH PENPE3CHTATUBHBIMH HE SIBIITIOTCA. TeM He MeHee, MEeTOJl MHOTOMEpHO-
ro IIKAJTUPOBAHUS MPEICTABNIACT COO0M HE3aMEHUMBIA MHCTPYMEHT BHU3yalHM3alluy OOJIBIIIOTO KOJIH-
4eCcTBa MHOTOMEPHBIX HAOIIOICHHI.
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Puc. 3. Tounocts kinaccupyKay BEIOOPOK BOKCENIOB, B3STBIX CIIy4ailHBIM 00pa3oM M3 Y4acTKOB aTeleKTasa
u onyxosin Ha KT-n300pakeHUAX JerKuX BOCEMH MAlMEHTOB, KaK (YHKIUS pa3Mepa BBIOOPKH BOKCENIOB IIPU
HCTIOJIb30BAHUH METOMOB: @) HepapXUUECKON KIacTepH3aLny; 6) OIOPHBIX BEKTOPOB; 6) CIIy4aifHOTro jeca

Hamepenue 2

A Atenektas) . 100 A Artenextas)
[ 80,
0
A A
w ’ A 60
A -t 8 ™ Y
& seg s -» 2 g A A & A
=, 48 i : w A &
A A ﬁ; ﬁA - 9 2 i A
1 akilge . NG
= 2
al—ahs A ‘Miﬁ 4 adh
A 40 A
40 a B A %a Aa
4 A Py 4 = A
e A& 4 AL 0 4 A
e @0 s0 40 a0 o 0 40 80 B 100 10 .20 -100 80 40 40 20 0 2 80 100
Wamepenue 1 Wamepenue 1
a) 6)
biiad A Atenextas A
140, ] ®  Onyxonb A Al d

A A

wh A
E 80 . d é ey
I a0 F A0 8A A g A
3 20 . ‘ $ LY &5 AA
g, < 1) mﬁéﬁaﬁﬁﬁ
o v e, o

40 hd i A A

0 ‘. o

0 L 4 b

100/ a

2w s e 50 [] 50 100 150 200

Wamepenne 1
8

Puc. 4. [IpumMep BU3yann3auuy pa3aenuMOCTH BEIOOPOK BOKCEJIOB aTeIeKTa3a U OIyXOJIM B MHOTOMEPHOM
MPOCTPAHCTBE MPU3HAKOB, B3AThIX 13 KT-1300paXkeHUs IETKOTO MalreHTa 6 Ipy pasMepe BIOOpoK: a) N=9
BOKceloB; ) N=36 Bokceios; g) N=100 BokcesoB. Bo Bcex ciydasix MoJjoxeHHUs! BLIOOPOK BOKCEJIOB (TOUYEK)

B MHOT'OMEPHOM IPOCTPAHCTBE (pa3MepHOCTU NPpocTpancTB 9, 36 u 100 COOTBETCTBEHHO) MPOSLIUPOBAIUCH

Ha IUTOCKOCTh € JBYMSl YCJIOBHBIMH KOOPJAWHATAMHU IIPH IIOMOIIM METO/la MHOTOMEPHOT'O IIKaJIHPOBaHUS
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3akiIoueHue

Pe3ynpTaThl nccenoBaHus, NPEACTABICHHBIE B JTaHHOM padoTe, MO3BOJSAIOT CHAENATh CIELYIO-
LIU€E BBIBOJBI:

1. Bonpeku maHHBIM, TOIXy4YeHHBIM B padote [1], spkocTHas umH(OpManus, mpenocTapiseMas
KT-u300paskeHUsIMU JIETKOTO, HECOMHEHHO, SIBJISICTCS ITOJIC3HOM IS Pa3/leNeHNs yYacTKOB aTeIeKTa-
3a ¥ pakoBbIX omyxouei. [Ipu ycnoBuu ucnonbp3oBaHus Hanbojaee COBPEMEHHBIX METO0B KiIaccugu-
Kall¥ MpoLelypa pacrlo3HaBaHUsl BEIOOPOK BOKCENIOB MOKET ObITh MHTEIPHUpOBaHA B Oosee oOImIunit
ITOPUTM JIOKAJIU3aluH U cerMeHTanuu y4acTkoB KT-u300pakeHi yKa3aHHBIX IBYX TUIIOB.

2. CTeneHs MoJIe3HOCTH IPKOCTHON MH(GOPMAIMK BapbUPYET OT MalMeHTa K MalieHTy U 3aBHCHT,
IJIaBHBIM 00pa3oM, OT pa3mepa BeIOOpKU. B pabore mpuBoasTCs NeTanbHble KOMTMUECTBEHHBIE TaHHBIC
10 CTAaTUCTUYECKOH 3HAUMMOCTH Y TOYHOCTH Paclo3HaBaHUsI KaK (QYHKIMH pa3Mepa BEIOOPKH.

3. Pe3ynbratsl KiIaccu(uKaliy aTesekTa3a U OIyXOJIM 3HAYUTENbHO MEHBIIE 3aBUCAT OT HHAUBHIY-
AJIBHBIX 0COOEHHOCTEH MalleHTa, YeM Pe3yJIbTaThl OLEHKH CTaTHCTUYECKON 3HAYMMOCTH PasNIuyus SPKO-
creif. Cpeny IpOTECTUPOBAHHBIX TPEX KIACCU(PUKATOPOB METO CIIyHAHHOTO Jieca SBIISIETCS] HAWITY YIHM.

4. Iloxa3aHo, YTO HAa HCXOIHBIX JAHHBIX, HCIOJIb30BAaHHBIX B HACTOSALIEH paboTe, HMKHSAA
OIIEHKa TOYHOCTH CETMEHTAIlUH ITyTeM IpIMOil Kiaccu(UKaUK BOKCENIOB CKOMB3SIIEr0 OKHA COCTaB-
JISIeT OKOJIO 2,7 MM IIPH YCIOBUH HCIOIB30BaHMS METOJA CIy4aifHOTO Jieca U MPUHIATOM YpOBHE TOY-
HocTH Kinaccuduranun 90 %. OmHako ciiefyeT MOAYEpPKHYTh, YTO MpsiMas CETMEHTALMs BO3MOKHA
JIUIIB TIPU YCIOBUH JTOCTYIMHOCTH 00YyYalOMINX BEIOOPOK BOKCEJIOB C TEMHU YK€ CBOMCTBAMH, YTO U yda-
CTKH W300paXeHUH, MoUIeKaINe KIacCH(PUKALIUH.

5. IlpocTpaHCcTBEHHAsT TOYHOCTh CETMEHTAIlMU MOJKET OBITh 3HAYMTENIFHO IOBBIIICHA KaK 3a
cueT yBenuueHus paspemtenust KT-u3o00paxeHuil B IIIOCKOCTH aKCUAJIBHBIX CII0EB (YMEHBIIEHHS OIS
CKaHUPOBAHU), TaK M 3a CUET Mepexofa K TPEeXMEPHOMY CKOJB3AILIEMY OKHY, YTO BO3MOXKHO MpH
YMEHBIICHUH TOJNIMHEI CIOS O BETUYMHBI, OJIM3KOH K aKCcHaJbHOMY pa3Mmepy Bokceda. OmHaKko He-
NIPEMEHHBIM IIPEIBAPUTEIBHBIM YCIOBHEM SABJSIETCA MOBTOPEHHE BCEX NMPOBEACHHBIX U3MEPEHHUN U
OLICHOK Ha MMPeJCTaBUTENbHON TecToBO! BEIOOpKe KT-H300paskeHnii yBETHUEHHOTO PAa3pEIICHHSI.
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V.A. Kovalev, S.A. Khoruzhik, A.N. Mikhailov

STUDYING THE EFFICIENCY OF INTENSITY INFORMATION
FOR DISCRIMINATING ATELECTASIS AND CANCER TUMOUR REGIONS
IN THE COMPUTED TOMOGRAPHY IMAGES OF LUNG

The purpose of this study was to evaluate the potential usefulness of the intensity information
of lung CT images for discriminating atelectasis and cancer tumour regions, which are known to be
hardly distinguishable in visual examination. Results of the statistical assessment of the significance
of intensity differences as well as the classification accuracy, achieved with the help of hierarchical
clustering, support vector machines, and random forests methods, are reported. It was demonstrated
that the usefulness of the intensity information varies from patient to patient and depends mostly upon
the voxel sample size.



