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OpHoOlf M3 OCHOBHBIX NPHYHH 3200J€BaEMOCTH U
CMEPTHOCTH BO BCEM MHupe, SIBIISIFOTCS
OHKoJIorn4eckue 3aboneBanus. [Ipum sTom B uymcie
Hauboliee YacThIX CIy4YaeB paka IPUCYTCTBYET pak
npsiMoit kumiku [1]. OCHOBHOW NPUYMHONW AAHHOTO
3a00seBaHus SIBIISIETCSl IOJIMITO3 KHIICYHUKA H3-3a
BBICOKOM  YacTOTBl ~ O3JIOKAQYECTBJIECHUS  TaKuX
oOpazoBanuii [2]. Exeromso B MHpPE BBISIBIISCTCS
6omee 700 000 HOBBIX CIIyyaeB 3JI0KAYECTBEHHBIX
oOpa3oBanuil B npssmoii kuiike. [Ipu 3tom B Poccun
ato uucno gocturaer 50 000. bomee 40% cny4aen
3a0oneBaHuil  SABISIIOTCST cMepTenbHbIMU  [3]. s
JAUArHoCTUKM MW JICYCHUA paka HpﬂMOﬁ KHIITKHU
UCTIONB3YyeTCs  Tpoleaypa  KojloHockomuu  [4],
npoBe/ieHHe OWOoNCHM M yJajeHue 0Opa30BaHUIA.
OCHOBHO# TPOOJIEMOi JINArHOCTHKK OOpa3oBaHUil B
KUIICYHUKE  SBISCTCS  COBEpIICHHE  BpauycOHOU
OUIMOKH M IPOITYCK IIOJIUIIOB B TPOIECCE OCMOTpA.
Ot0 sBNsieTcs 00OCHOBaHMEM Ba)XKHOCTH pa3pabOTKU
CHCTEMBI JACTCKTUPOBAHUA IIOJIUIIOB Ha BUICO
Ipolecca KOJIOHOCKONUM Ul MOAJEPKKH MPUATHS
peLIeHUH [IpY JMarHOCTHKE paKa NpsSMOH KUILKH.

Ha cerommsimuuiéi  fmeHp Juiss  OOHapYKEHHs
TMIOJIMIIOB Ha Kajpax BHUJEO UCIOIb3YIOTCA: [[BETOBbIC
U TEKCTypHbIE MNPH3HAKH [5], MOHCK CTPYKTYyp IO
AITUIITHIECKOU bopme IpaHHMIL [6],
[IPOCTPAaHCTBEHHO-BPEMEHHBIC ITPU3HAKH IIPU aHAIIN3E
Buneo [7], KOMOWHALMs BBLICICHHS PU3HAKOB
¢dbopMbl U KIaccH(PUKAIMU C TOMOIIBI0 HEHPOHHOMN
ceru [8]. OmuckiBaeMmblii B JaHHOM paboTe MeETon
OCHOBBIBAETCS Ha MOCIIEJHEM TTOIXOJIE.

[pennaraemplii  MeTON MpPEACTAaBISET COOOU
aNropuT™M, paborarommii ¢ KagpaMH  BHJEO,
3aMHUCaHHOTrO B MPOIIECCE MPOLETYPhI KOIOHOCKOIUH,
KOTODBIN JENUTCS Ha 2 CTaJUM: BBIAENICHUE OOJIaCTH
n300paXKeHHs,, KOTOpask MOXET SIBIATHCSA IOIHIIOM
(BBIIENIEHHE  KaHIWIATOB) U KIaccu(puKaIus
KaH/IU/IaTOB.

Ha cragum BeIZENIEHUS] KaHAWAATOB HCXOIHOE
m3o0pakeHne 00pabaThIBaeTCI C TOMOIIBIO JIBYX
MeronoB — puc. 1. IlepBwif MeTonm — cerMeHTaIus
n300paxkeHns ¢ oMoripio anmropurmMa K-Means-with-
Connectivity-Constraint (KMCC)[9,10].

Bropoii Meron — TMOBBILIEHHE KOHTpacra
n300paKeHUsT  COTIIACHO dopmyne (1) u
HCTIONIb30BAHNE aJITOPUTMA BIAETICHUS TpaHul] KanH!
[11].
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Puc. 1. Cragus BelaeiieHNsd KaHIWIaTOB
C =((100+T)/100)*,  (2)
rae T — 3amaeT ypoBeHb KOHTpacTa, B IaHHOM
cirydae ucnonbdyercst T = 120.
O0benuHeHne pe3yIabTaToB CerMeHTaLMH u
BBIJICJICHUSI TPAHUI[ IO3BOJISICT TIOJNIYYUTh OOJIACTH
n300pakeHNs], KOTOPbIe MOTYT SIBJIATHCS MOJIUIIAMHU,
IyTeM  BBIJEJIEHHS  3aMKHYTBIX  KOHTYpOB U
COOTBETCTBYIOILINX UM CETMEHTOB.
Ha cragumn knmaccudukamiy MpOMCXOMUT OTHECEHHE
KaHIUJATOB, OTYYEHHBIX Ha MpEeAbIIyIIe cTaaun, K
OTHOMY M3 JIBYX KJIACCOB: IIOJMUI WJIM HE IIOJNHUI C

MOMOIIBI0  CBEPTOYHOM HeipoHHou cetn [12].
Heifipornass cetp mpeaBapuTeIbHO oOydeHa Ha
BEIOOpKE W300paKCHWH TMOJUIOB M CTPYKTYD,

NOXOKHUX HAa IMOJUNBI, HO HE SBILIOMIUXC HMH,
nony4YeHHsIX W3 6a3bl gamHeix CVC-ColonDB, B
KOTOpPOIi BBIJEEHBI MATTEPHBI, CONEPIKAHUE IOJHUITBI
[13]. Ilpumepsr oOpa3moB oOydJaromieid BBIOOPKH
TIPECTaBIICHEBI Ha PHC. 2.

EESEEOS

OOGpaspl, He COepsKallie MOIHUIIBL

EENETa

OO0pa3Lpl, conepsKaiie OB
Puc. 2. TIpumeps! 3K3eMIITApOB 00ydaroIiel BEIOOpKH

Cxema CBEPTOYHOH HEWPOHHOI CeTH
mpeAcTaBieHa Ha puc. 3. B cBeprouHoM croe
WCTIONB3YIOTCST  (GUIBTPHI  BBIACTCHUS — TAaKHUX

JIOKaJBHBIX XapaKTePHUCTHK, KAK YIIIBI 1 KOMOWHAIHA
MHANA. B ci10e 00beIMHEHNS M3 HECKOJIBKUX COCEIHNX
3HAYCHHUH BBIOMPACTCS MaKCHMaJIbHOE.
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OKcnepuMeHTBl 10 paboTe CHUCTEMBI  OBLIH
MIPOBECHBI C UCITONIF30BaHNEM 00ydJaromieil BEIOOpKH
n3 400 u300pakeHnil, MOTYYEHHBIX U3 0a3bl TaHHBIX
CVC-ColonDB: 200 nprMepoB, coepKaIiX MOTUIIBI
u 200 TOXOJMX Ha IONHITE CTPYKTYD.
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Puc. 3. Cxema cBepTOuHOI HEHPOHHON CeTH

Cpenssisi  olLleHKa KauecTBa Kiaccupukaropa Ha
oOyugaromieli BweIOOpKe coctaBmwia AUC = 0,92
TectupoBaHue pabOTHI CHCTEMBI MPOW3BOIMIOCH Ha
MpUMepax BHIEO, MPEIOCTABICHHOTO Y HUBEPCUTETOM
mrata Apusona, CIIIA. Pe3ynbTaTsl TecTUpOBaHUS B
Busie FROC-rpaduka HpH?r?(lwlceHH Ha puc. 4.
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JIOKHO-TIOJOKITEAbHbIE 3HAYCHIS HA H300paKeHNN

Puc. 4. FROC-rpaduk pe3ynbraTtos

OueHka pe3ynbTaToB paboThl  KiaccudukaTopa
MOKa3bIBaeT, YTO  KauecTBO  KiIaccHU(pHKanuH
MIPEATIOKEHHOH CHUCTEMBI CPAaBHUMO C KadyeCTBOM
KOHKYPEHTOB. BakKHbIM  pe3ynbTaToM  sIBIIAETCA
YBEIMYCHUE MPOU3BOMUTENBHOCTH CHUCTEMBI IO
CpaBHEHHIO C OCHOBHBIM KOHKYpeHTOM: 1,2 ¢ Ha Kajap
BHJEO (MIPEITOKEHHBIN MeTO) MpoTUB 2,65 ¢ Ha Kazp
sumeo (Tajbakhsh u ap. [8]).

OCHOBHBIMH HaIlpaBJICHUSIMU HaJibHENIIen
paboTBl  SABJIAIOTCA  HWCIIONB30BAaHWE  HECKOIBKHX
KaJpoB BHAEO JUIA MPOrHO3UPOBAHMS IOIOKCHUS
MOJINIIA; YYeT OCOOCHHOCTEH TKaHEH KHUIICYHUKA;
napaJiesbHas peanusaius anropurma va GPU.

PabGora mommepkaHa rpanTtamu Poccmiickoro
¢douma GyHnaMeHTaNbHBIX UccienoBanuii Ne 16-47-
700289, 14-07-00127. Pabora BbIMONHEHA B paMKax
MIPOrpaMMBbI o TTOBBIIIEHHIO
KoHKypeHrocmocobnoctu TITY.
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