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Abstract

T.A. Savchuk, S.I. Petrishyn Comparative analysis using clustering methods to identify
emergency situations on railway. An approach to generate rules, which will be clustering of
emergencies on the railway to its identity. Advantages of the algorithm: high performance,
clustering can in real time. The disadvantage of the algorithm: the possibility of false solutionsin

the analysis of fundamentally new emergencies.

TexHika KiacTepu3allii 3aCTOCOBYETHCS B
pisaux oOnactax [1]. B asamizi Hama3BHYalHHX
CHUTyalliif Ha 3aJi3HUYHOMY TPAHCHOPTI JOCTOBIpHA
iX KacTepu3alliss Moke CTaTH BUPIMIATBHUM KPOKOM
IUTS 3MEHIIEHHS HACIiAKIB a00 B3araii 3amoOiraHHs
iX BWHHUKHEHHS. SIKIIO HEOOXiTHO pPO3MOIUTUTH
BEJIMKY KUIbKICTh iH(OpMamii 3a MpuaaTHUMH JUIA
moJajbinoi 0OpoOKH TpymaMu, IO € aKTyaJbHUM
JUTSL OTICPATUBHOTO aHANi3y HAA3BUYAMHHUX CHTYyAIliit
Ha 3aJTi3HUYHOMY TpaHCIOPTI 3 METol  iX
ineHTHdiKkalii, KJIACTEpHUH aHai3 BUSIBJISAETHCA
JOCHUTH eh)eKTHUBHUM [2].

Jnsa BUPILICHHS 3amaqi aHaNizy
HA/J3BUYAMHOT  cHTyamii  Ha  3ali3HUYHOMY
TpaHCTIOPTI 3 MeTOK 11 imeHTH}iKamii MOXHa
BUKOPHCTOBYBaTH Ki1acudikauilo, ane 00’ €KTH NpH
IIbOMY PO3MOJUISIOTHECS II0 NMEBHHUX Kilacax 3a BiKe
BIIOMHMMH, Halepel BH3HAYEHHMH O3HAKaMH, IO
Oynmo 0 imeambHUM TIpU OIMEpPaTHBHOMY aHaIi31
HaJI3BUYAHUX CHTYyallii, aje 1Iie HEeMOXIIHBO,
OCKIJIbKH TapaMeTpu aHaTi3yeEMOi CHTYaIlii MOXYTh
Oyt He TOBHMMH, ab0 BBEIEHI Hamepen He
BU3HAYCHI IMapaMeTpd, IO € MEepPeIyMOBOIO IS
HEJIOCTOBIpHOT Kacudikaii. B npoueci
KJIACTEPHOTO aHaJI3y KIJIACH, JI0 SKUX BiTHOCATHCS B
nojanpmioMy o00’ektH (HaA3BWuaiiHi  cuTyarii),
(bopMyIOTBCS Ha OCHOBiI IX BJACTHUBOCTEH (Takuii
aHaJi3 Ha3MBAlOTh HaBYaHHAM 0e3 BuuTens [3]), 1o
P HEMOXKIIMBOCTI TepeAdadyuTH BCi  MOMIIHBI
KJIaCH TaKuX CUTYyalill Ha 3a1i3HHYHOMY TPaHCIIOPTI
€ aKTyaJbHUM IS iX imeHTHdikaIlii, Ta OCHOBHOIO
mepeBaror0  Kiacrtepm3aiii B TMOPIBHSAHHI 3
KJacuQikaniero mpy po3B’ si3aHHi 1aHOT 3a1a4i.

Bu3Ha4eHHs1 OouinbHOCMi UKOPUCMAaHHS
Ks1acmepHo20 nidxody Onsi aHanisy
Had3euy4aliHuUx cumyauyiti Ha 3ani3HU4HOMY
mpaHcrnopmi

KimrouoBuM nmoHATTIM KJIAaCTCPHOI'O aHanisy

HaJ3BUYAMHUX  CUTyalii Ha  3aJIi3HUIHOMY
TPaHCIIOPTi € noi0HIiCTh KOHKPETHHUX
HaJI3BUYAHNX  CHUTyallif, 5SKa  MaTeMaTH4HO

BUPAKAETHCS 3a JOIMOMOTOI0 MipH iX cxoxocti [4].
Ha ocHoBi 3HaueHHs 1iei Mipu (HOpPMYETHCS
BHCHOBOK TIPO OJIM3BKICTh HAa3BUYAHUX CUTYaIii 1
NPUIMAETHCS PILIEHHSI PO 1X HANEKHICTH OJTHOMY
kiactepy. OnUC JaHUX Ha OCHOBI 00’ €KTiB Ta 03HAK
B XOJIi KJIACTCPHOTO aHANI3y 3a3BHYail BTPAYA€ETHCH,
HOTO 3aMiHIOE MATPUI CXOXOCTI HaJI3BHYAMHUX
CHUTYAITIH.

IIpu upomy, B caMux KilacTepax 3arajibHUi
O3HAKOBUH OIMHC CKIAMOBUX iX OO'€KTIB SBHO HE

BUp&)XEHH, a 1Le NPU3BOAUTH [0  MOSBU
HEKOPEKTHUX KJIAaciB  HAA3BUYAMHWX  CHTYaIlii
(mampuknam, TOpIOYiI Ta HErOpIOYi  PEYOBHHU

BUSBNIAIOTECS B OAHOMY Kiactepi). Ilpore B
TepMiHaxX 03HAKOBOTO OIMHUCY MOXeE 3'SICYBaTHCS, IO
i PCYOBMHU HANPHUKIAL € pIAMHAMH, MAaIOTh
OJTHAKOBHH KOJIp Ta TYCTHHY Ta iH. Taka moMmiKa
MOXXE TIPWU3BECTH JO CEpHO3HWX HETaTHBHUX
HACJi IKiB —  HEMOXIJIHMBICTbH iHTepTpeTanii
pE3yIbTATIB EKCICPUMCHTIB 3arpoXKye TMPHHHATTIO
HEJIOCTOBIPHUX pIIlIeHh NPH BHKOHAHHI POOIT IO
JMiKBimamii  HACHiOKIB  HAA3BHYAWHOI  CHTYaIli.
O3HayeHl HEJONIKK METOJIB KilacTepu3amnii MOXyTb
BiJIirpaBaTH BaXKIUBY POJb SK I HABKOJIHUIIHBOTO
cepemoBHINA, Tak 1 Anui HaceneHHS. Jlo Iporo
MPU3BOJMUTE TOW (PAaKT, IO ICHYE MHOKMHA THUIIOBUX
HA/I3BUYAMHAX CHUTYallill, B SKid KOXHA aHAIi3yeMa
CX0Xa B YOMYCh 3 CYCiIHIMH, ajie¢ CXOXKICTb I HE
TPaH3UTHBHA, a TOMY 3arajlbHUi O3HAaKOBHUM OIHC
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JAaHUX HAA3BUYAMHHMX CHUTYyallii Tpu OOYHMCICHHI
CXOXKOCTI Ha KOXXHOMY KpOIli HE BpaxoByeThcs. B
pe3yibTati Moxke OyTH HEKOPEKTHO i1eHTH(IKOBaHO
HaJI3BUYAHy  CHUTyalilo, [0 TpU3Bene O
HETATUBHHUX HACHIAKIB, Ta NPUHHATTI XWUOHUX
pimens npu GopMyBaHHI JIKBITAMIHHAX MAPO3IIIIB
a00 KoopauHAIIi 1X i

OTxe, KiIacTepHUW aHami3 MoXke OyTH
BUKOPHCTaHUM TIPH PO3B’s3aHHI TaKUX OCHOBHHX

THIIIB 3a/1a4 aHaJIi3yeMoi mpeaMeTHOT obacrti [5]:

1)po3pobku THIIOJIOTiT ado Kiacudikarii
HaJ3BUYAalHUX  CHTyalii Ha  3ali3HHYHOMY
TPaHCIIOPTI;

2) MOCTIKEHHS PI3HUX KOPHCHHUX KOHIIENTYalbHUX
CXeM TpYyIyBaHHA HaJ3BUYAWHUX CHUTyalliii Ha
3aJTI3HNYHOMY TPaHCHOPTI;

3) CTBOpEHHsT TilOTE3 HA OCHOBI  JIOCIIHKEHHS
JTaHUX TIPO TaKi CUTYAITii;

4) nepeBipka rimote3 abo  JOCTIHKEHHS  JUIs
BU3HAUYEHHS, YW CTpaBIi TPYNH, BUAUICHI THM YU
IHIITUM CITOCOOOM, TIPUCYTHI B HASBHUX IaHHUX IIPO
HA/I3BUYAIHY CHUTYAIIIIO.

AHamiz  JaHWX ~ OpO  IIBUIKOIUTHHHI
HaJ3BUYAMHI CHTyamii 3 MeTO iX imeHTHdiKaIlii
BKJIFOYA€E TaKi OCHOBHI Kpoku [6]:

1) Binbip BUOIpKM HAI3BUYANHUX CUTyalid Uit
KIIacTepH3aIlii;

2) BU3HAYCHHS MHOKHHH O3HAaK, 33 SKHUMH OyIyTh
OLIIHIOBATHCH HaJ3BUYalHI cuTyarii Ha
3aJI3HUYHOMY TPaHCHOPTi y BUOIpII;

3) oOpaxyBaHHs 3HauY€Hb Mip CXOXOCTI MiX
HA/I3BUYAHAMU CUTYaIlisIMU;

4) 3acTOCYBaHHS METOJy KJIACTEPHOTO aHAI3y IS
CTBOPEHHS TPyN MOMIOHNX HaI3BHYAHHUX CHTYyAIlii
Ha 3aTI3HUYHOMY TPaHCTIOPTI;

5) mepeBipka JIOCTOBIPHOCTI
KJIACTEPHOTO aHAITI3Yy.

OpmHak CiiI BIA3HAYNATH TaKi OCOOIMBOCTI
BUKOPUCTAHHS KIACTEPHOTO MIiAXOMYy IUIsl aHawi3y
HA/3BUYAMHUX  CHUTyallii  Ha  3aT3HHYHOMY
TPaHCTIOPTi:

— 3HaYHa KUTBKICTh METOJIB KJIIACTEPHOTO aHAIli3y —
[Ie TPOCTi MPOIEAYPH, SKi HE MAIOTh IOCTATHHOTO
CTaTHCTHYHOTO O0OrpyHTyBaHHs. Lle o3Hauae, 110
OLTBIITICTE METOJIiB TaKoro aHamzy €
CBPHUCTUYHUMH, TOOTO MiAKPIIUICHI JHIINC BIACHHM
JIOCBiIoM po3poOHuKiB. OTXe, a1 BU3HAYCHHS
HaHOUTBIT JOMUILHOTO METOAY KJIacTepH3arlil Juis
aHaNi3y  HaJ3BMYaWHUX  CHTyallll  HOTpiOHO
IpoaHaji3yBaTH METOAH, K OynyTb
3aCTOCOBYBaTHCh, Y BOHU HE € EBPUCTUYHHMH 1
IIHACHO JI€BHUMH.

—Meroau KIaCTEPHOTO aHANiI3y PO3POOILIINCH s
0araTbOX HAyKOBHUX IMCIMIUIH (HAIpPHKIAM st
Giostorii, cUXoJIorii Ta iH) 1, AK HACIIIOK, MiCTATH B

pe3ynbTariB

co0i X 0COONHMBOCTI, IO HEBAXKIMBI TPW aHAII3i
HA/3BUYAMHUX  CHUTyallil Ha  3ali3HHYHOMY
TpaHcropti. OTxe, UIA aHaNi3y TaKUX CHUTyamii
JIOTIJIFHO ~ BUKOPWUCTOBYBATH  CHEIU(iUHI IS
aHaiizyeMoi  mpeaMeTHoi  obnacTi  migxXonu
KJIACTEPHOTO aHAII3Y.

— Pi3Hi kjactepHi MeToAM TMOPOKYIOTH Pi3HI
BapiaHTH KJIacTepiB IJs OJHUX 1 THX caMuX HabopiB
JMaHuX. JlaHWi HEIONiK MOXE HETaTUBHO BILUTUHYTH
Ha aHai3 HAA3BUYAWHHUX CHUTYaIlil, IO MPU3BEae 10
HETaTHBHMX  HACHIAKIB Ui  HAcelleHHI  Ta
HABKOJIUIITHKOTO cepeoBuia. OTxe, CIiJl IPOBECTH
psa TecTiB, SAKi  WIOTBEPASATh  JOULUIBHICTH
BUKOPUCTaHHA OOpaHOTO METOAY I aHali3y
HA/I3BUYAHAX CUTYAIIii.

lMocmaHoeka 3adayvi

3amavy KiacTepu3aiii MOXXHa BU3HAYUTH B
Takui crocio.

B 3araJbHOMY BUIIAJIKY 3aada
KIacTepu3amii HaJA3BUYAWHUX CUTYaIliil 3BOJUTHCS
0 TOro, MO0 BCIO CYKYNHICTh HaJI3BHYAWHUX

CHUTYyaIlii S={S}(i =1n), cratmuno npexcrasneny
y BUrIIsiAl MaTtpuni Y abo i/, po30UTH Ha IOPIBHIHO
HeBenuke yucno (Hamepex BimoMe abo  Hi)
OJIHOPITHUX, B TIEBHOMY CEHCi, T'pyI, KiaciB abo
KJIacTepiB.

Y — MaTpuis, B SAKid KOXCH CTOBITYUK

1 i m
{yi( ),..., yi(‘),...yi( )} OMHUCYE TICBHY HAJ3BUYANHY

cHUTyalito, ToOTO YiJ — TMEBHAa XapaKTepUCTHKA
OKpeMoi Haa3BUYalWHOI cuTyamii. ¥ — MaTpuis
MOMAPHOT CXOKOCTI HAJ3BUYAHHHUX CHUTYyalllil Ha
3aII3HUYHOMY TPAHCHOPTi. ¥ — KBaJpaTHa MaTPUIIS
BUTIISTY

Yu VYo - Vi
Vo Vo - Vo
Y= ,
l//nl l//nz l//nn
ae XapaKTePUCTHKA  CXOXKOCTI

(6mu3pkoCTi 260 BiAgaIeHOCTI) Mk 00’ ekTaMu § Ta
S.

B 3zamexxHocTi Bim cmocoOy 3amaHHS
00’ €KTIB MOXHa II0-PI3HOMY  IHTEPIPETYBaTH
Ha/JI3BUYAHI CUTYyalii B BUTIIALI TOYOK: B BUIAJKY
KOJIM TaKa CHUTYaIlisl 3a/laHa MaTpuIero Y — I1i TOUKH
€ OesmocepeHIM TEOMETPHYHUM  300paKEHHIM
NOKa3HUKIB Y, Yo, ..., Yy B M-BUMIpHOMY HpOCTOpi
Soace(Y); y Bumaaky 3 MaTpuiero ¥ — HEMOKIHUBO
BU3HAUUTH 0€3MOCepeAHb0 KOOPAWHATH TaKHX
TOYOK, TpPOTEe, HAa OCHOBI 3HAYCHb CXOXOCTI
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(Bigcraneii) MiK 00'€KTaMH BHMKOHYETHCS JIAHHMA
aHais.

Jis aHamizy HaJ3BUYAHHUX CUTYyalllid Ha
3TI3HAYHOMY TPAHCIOPTi JOIIBHO BUKOPUCTATH
MaTpuIro Y, OCKUIPKM aHaji3 Ma€ BUKOHYBATHUCh B
peanbHOMY 4Yaci, a pO3paXyHOK 3HayeHb Vi —
OKpema 3ajada, Uit po3B’ sI3aHHs K01 OTpiOeH Jac.

Ilepen po3B’si3aHHAM 3a1adi KIIacTepH3alii
JUISL  aHajily  HAJ3BHYAMHUX  CHUTYyalllii  Ha
3TI3HUYHOMY TPaHCIOPTI TOTPIOHO TaKOX YiTKO
BU3HAYHUTHUCH 3 ii THIIOM.

—3ama4a  pO30HUTTS CTATHYHOTO  MMFBHMIPHOTO
Jiarma3oHy 3MiHM 3HAYCHb aHANI3YEMHUX O3HAK Ha
IHTEpBaJI TPYITyBaHHS;

—3a/Ja4ya BHU3HAYCHHS NPUPOJHOTO PO3IIAPYBAHHS
BHUXITHUX aHANI3yeMUX MAHUX HA YITKO BHpPaKCHI
KIIACTEePH.

Ilepmra 3amada Mae po3B'sI30K Yy OyIb-
skoMy Bumanky. [Ipu po3B’s3aHHI APYroi - MOXe
BUHUKHYTH CHTYaIlisl, KOJM HEMOXXJIMBO BU3HAYUTH
MPUPOJHOTO PO3MIapyBaHHSA Ha KJIACTEpH, IO €
HETIPUIHATHUM I JaHOI MpeaMeTHOI oOmacTi. A
e O3Ha4ae, [0 Oyae po3B’sA3yBaTHUCh 3ajaya
pO30OUTTS CTATUYHOTO M-BUMIPHOTO JIiara3oHy
3MiHH 3HAYCHb AHANI3YEMHX O3HAK HaI3BUYAWHUX
CUTYAIlii Ha IHTEPBAJIH IPYITyBaHHS.

OTxe, Ha OCHOBI 3a3HAYEHOTO MOKIIHUBO
chopMyITIOBaTH TaKy 3a1ady:

€ MHOXHMHA HaJ3BHYAHUX CUTyaIliii Ha

sanisamanomy tpancropri S={S} =1 N) (zani
PO €TaJOHHI Haa3BHUYalHI CUTYyaIlii 30epiraloThCs B

CXOBHILI JaHUX, TOOTO BCl 3HAYEHHSA yiJ €
MEepeBipeHUMH 1 JOCTOBIpHUMH, a JaHi Mpo
JMOCTIKYBaHY  HAI3BUYAWHYy  CHTYyallil0  Ha
3TI3HUYHOMY TPaHCTIOPTI BBOJSATHCS 330BHIi, TOOTO
€ MWMOBIPHICTh HEJIOCTOBIPHHMX [aHHX), CTATHYHO
npesAcTaBiIeHUX y Buriasiai marpumi Y. Koxna 3
HA/I3BUYAMHUX CHUTyalid Mae M XapaKTCPUCTHK.
[MoTpibHO  pO30MTH  CTATHYHWUK  M-BUMIipHUI
qmiama3oH 3MIiHM 3HAYCHb AaHANI3yeEMHUX O3HAK
Ha/I3BHYAIHUX CHUTYyaIlill Ha 1HTepBaJld TPyIyBaHHI.
To6to, MHOXHMHY S po3outu Ha K (K<n) kmactepis
TaKUM YWHOM, 00 KOHKpPETHAa Haa3BHYaiHa Y;
CUTyalliss Hale)kada OJHOMY 1 TUIBKH OJHOMY
KJIacTepy, a TakoXk 1100 Haa3BUYAKHI cUTYyamil, 10
HaJe)KaTh OJHOMY KIlacTepy OyJIM MaKCUMalbHO
MOMIOHUMHU a TaKi CHTYyalii, IO HaleXaTh Pi3HUM
KJIacTepaM — MAaKCUMAabHO Pi3HOPITHIMU.

lNopieHsNbHUL aHai3 UKOPUCMAaHHS
mMemodie knacmepu3auii Onsi ideHmudpikauii
Had3eu4aliHuUx cumyauilt Ha 3ani3Huyi

Bci  Meromm — KiacTepHOTO  aHaNi3y
HOAUTAIOTECS. Ha i€papxivyHi Ta Heiepapxiuni [7]. B
CBOIO 4Yepry Ii TPYmHd METOAM MOIIISIOTHCS Ha
MiATPYIH, KOKHA 3 SIKHX € PO3BUHEHOIO, 1 MHUPOKO
3aCTOCOBYETBHCS JUISI PI3HUX TPEAMETHHX O0JacTeit
[5].

Tlepen TIPOBEJICHHAM KJIacTepu3aii
HAJ3BUYAMHUX  CHUTyallii Ha  3aJTi3HUIHOMY
TPaHCIIOPTi MOTPiOHO OIHMTH pi3Hi i1 MeToAHM, Ta
BU3HAYHTHUCH, SKOMY 13 HHX HaJaTH IepeBary, mod
OTpUMaHui pe3yabTar OyB HAHOUIBII TOCTOBIPHUM.
OOupatoun MK i€papXiYHUMH 1 HeiepapXidHy
MeToJaMH, HEOOXiHO BpaxoBYBaTH Taki iX
ocobmBocTi [2]:

— Heiepapxiuai MeTOnM BUSBISAIOTH OUTBII BHCOKY
CTIMKICTh TO BIJHOIICHHIO 1O IIYMIB 1 BUKHUIIIB,
HEKOPEKTHOTO  BHOOPY METPUKH, BKIIOUEHHIO
HE3Ha4YyIIUX 3MiHHUX B Habip, skuii Oepe ydacTh B
KIacTepu3amii, MO € aKTyalbHUM JUI1 aHalli3y
HAJ3BUYAHUX  CHTyalii  Ha  3aJi3HUYHOMY
TPaAHCIIOPTi, OCKUIbKH JaHi OyIyTh BBOAWTHCH B
peanpHOMY dYaci, MmO 30ULIbIIye HMOBIPHICTB
BUHUKHCHHS ITOMIJIOK B OMNpPAallbOBYBAaHHX JaHHX.
Takokx 70 TiepeBar Takux METOJIB BiIHOCUTHCS T€,
Mo 3a iX JOMOMOTOI MOXIIMBO OIPAIbOBYBATH
MOTYKHI 0a3u JNaHWX, IO TAKOX € MOTPIOHUM JUIs
omparfoBaHHs  iHQopmanii mpo  HaA3BHYAlHI
CUTYyaIlii, OCKUIBKU TPU OiNbIIi BHOIPII MOXKIHUBO
oTpuMmatu OimbIl  JOCTOBIpHI pimeHHs. [Ipote
OCHOBHHMM HEJOJIKOM HEi€EpapXiYHUX METOIIB € T€,
10 Ha BXiJ MOTPiOHO 3a/aBaTH KUTBKICTh KIIACTEpiB

a00 KUTbKICTBh iTepamiif, xodya I aHami3y
HaI3BUYAHHAX CUTYaIlii MOJKJIUBO TOYHO
BU3HAYNTH KIJIBKICTH KJIACTEPIB, OCKUJIBKH

aHaji3yBaTuCh Oyme jume oxHa (abo meKinbKa)
notouyHa (MOTOYHI) HaA3BMYAWHA CHTyalliss Ha
3aI3HUYHOMY TpAHCIOPTi, a BCl IHII WICHH
BHOIpKH OyTyTh B3ATi i3 CXOBHUINA TaHUX i KUIBKICTh
KJacTepiB Oyae BU3HAUYEHO.

— SIKuio Hemae MPUMYIIEHb MIOJ0 YUCIA KIacTepiB
a00 KUTBKOCTI iTepalliid, MoTpiOHO BUKOPHCTOBYBATH
iepapxiuni anroputMu. OmHAK SKIO 0OpPOOIIETHCS
moTy>)kHa 0a3a JaHWX, MOMNJIMBHU IIIIX —
MPOBEJICHHST  PAAY CKCIEPHMEHTIB 3  Pi3HOIO
KUTBKICTIO KJIacTepiB, HAMIPHUKIA, TTOYATH PO3OUTTS
CYKYIHOCTI JaHWX 3 JBOX TPYyHm 1, IOCTYIOBO
301IBITYI0YH ix KiJIbKICTB, MIOPIBHIOBATH
pe3ynbTaTtd. 3a paxyHOK TaKoi 3MiHH pe3yJbTaTiB
JIOCSITAETHCS JIOCUTh BEJIMKA THYYKICTb
Kjactepusanii. lepapxiuyHi MeTOIW, HA BIAMIHY Bij
HelepapXiuHUX, BIIMOBISIOTHCS Bill BU3HAYCHHS
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KUTBKOCTI KJIaCcTepiB, a OyIyIOTh IIOBHE JEPEBO
BKIIQJICHUX KJAacTepiB, IO HE € OCOOIUBO
aKTyaJlbHUM [UIsS aHaNli3y HaJ3BUYAlHUX CHUTYyaIlii
Ha  3ami3HWYHOMY  TpaHcmopTi.  CkiIamHOCTI
IEpapXiYHUX METOJIB KIIACTEpU3AIlii: OOMEKCHHS
o0csry Habopy JaHHX, OCKUIBKH Uil OOpoOKH
BEIIMKOT KiJBKOCTI JaHUX MOTPIOHO 30epiraTé Ta
OaraTto pa3iB OmpanbOBYBaTH MAaTPHII0 CXOXKOCTI,
N0 € HENpUHHATHUM JUIs JaHOi TpPeaMETHOL
obmnacTi; BuOip Mipu OJU3BKOCTI, 110 € HEMPOCTOIO
3a/1a4€10, 1 € BeNUKa WMOBIPHICTh BUHHKHEHHS
MOMMUJIOK Ha JAHOMY €Talli; HETHYYKiCTh OTPUMAaHUX
kinacudikaniii. IlepeBara miei Tpynu MeTomiB y
MOPIBHSAHHI 3 HEi€papXiYHUMH METOJaMu — iX
HAOYHICTh 1 MOXJIMBICTh OTPUMATH JCTaJbHE
VSABJICHHS TPO CTPYKTYpY MAaHUX, IO TaKOXK €
BOXJIMBUM JUIsl aHANI3Y HaA3BHYaWHUX CUTYyallill Ha
3TI3HUYHOMY TPAHCIIOPTi, OCKITbKA TaK MOXIIUBO
BIICTe)XUTH BCi MPOLIECH CIONYYCHHs (PO3IiICHHS)
KIacTepiB, a OTKE MOXJINBO BiJICTIAKYBaTH
HempaBuiIbHI  po30uTTsa  (crmoiydeHHs) Ha  (B)
KJIACTEpH, IO € KOPHUCHUM i PO3POOHUKIB, aje
JlaHa OCOONUWBICTP HE € TPHHIUIOBOI I
KOPHUCTYBa4iB, TaK SIK BAXIIUBUM € JIUIIE Pe3yJIbTaT.

I1ioxid do 2eHepauii npasun, 3a skumu 6yde
npoeodumuchk Knacmepu3sauyisi
Had3seu4alilHuUx cumyauilt Ha 3ani3Huui

Buxoxsun 3 amamizy pi3HUX METOMIB
KJacTepu3anii 0yno 3'sACOBaHO, IO ONTUMAIBHUM
METOZOM KIJIACTEPHOTO aHali3y s pO3B’ sI3aHHS
MOCTaBIIEHO 3amadi € HeiepapxidHuid MeTon, a
OCHOBHI KpHUTepIi SIKi epe/i HUM CTaBIISAThCS:

- BUCOKa  CTIHKICTH JI0 PpI3HMX IIyMiB Ta
HEJOCTOBIPHUX MTOYAaTKOBHX JAHUX;

- BUKOPHCTaHHS MiHIMAJbHO MOJIMBOi KiJIBKOCTI
XapaKTepUCTHK Ta TMapaMeTpiB  HaI3BHYAHHOT
cuTyalii Ha 3aJi3HUYHOMY  TPAHCIOPTI NP
BUKOHaHHI 1X KjacTtepu3allii i OTpUMaHHSA MPH
FOMY MaKCUMAJIbHO MOKJIMBHH SIKICHHI aHAaJIi3;

- MOXIJTHBICTh JaBaTH MaKCUMAaIbHO SKICHHHA aHai3
pu BHKOPHUCTAHHI HEBEINKO1 KUTBKOCTI
MOMEPEeIHhO  KJIACTCPU3OBAHUX  HAJI3BHYANHHX
CUTyallii Ha 3ali3HUYHOMY TpPaHCIIOPTi, BCi JaHi
TPO SIKi MICTATHCS Y CXOBWIII JAHUX, ajie i B CBOO
4epry MOXJIMBICTh TPAmIOBaTH 3 IOTY)KHUMH
0azaMHy JaHUX,

- TIPOCTOTA,;

- HAOYHICTB,

- BUCOKA IIBHIKOIiS.

Hexaif icHye MHOXHMHAa JaHUX IIpO
HaJ3BUYANHI CUTYaIlil Ha 3aTI3HUYHOMY TPAHCIIOPTI,
SKi € TIomepenHbO KilacTepu3oBaHi. Bcei 1 maHi
30epeKeHI y CXOBUIII JaHUX, II¢ 03HAYAE, 10 BOHU €

NpUBEICHUMH 10  €auHOro  Qopmary  Ta
“OUHIICHUMU». MHOXWHA HaHUX PO KOHKPETHY
HA/3BUYAMHY  CHTYyalil0  Ha  3aI3HUYHOMY
TPAHCTIOPTi CKIIAAETHCA 13 MIIMHOXHH JaHHUX TIPO
KIIMaTU9HI YMOBH, MICIEBICTh, pPEYOBHHY, sKa
MIEPEBO3UTHCS, TEXHIUHI XapaKTEPUCTHKH PYXOMOTO
ckmaay Ta iH. Ilicma moOymoBM KiacTepiB, UIS
MOJAJBUIOTO ONPALIOBAHHS NaHUX 3a JOTOMOTO0
0o0paHOTO METOJy NOTPIOHO BHSABUTH YHIKaJbHI
0COOJIMBOCTI  KOXHOTO 13 HHUX, SKi OymyTh
XapakTepHi  Juiie Juis  KOHKPETHOI  Ipymu
HA/I3BUYAMHAX CHUTYyallidl 1 OyAyTh BiAPI3HATH Ti BiX
IHIIAX.

®dopManizoBaHWid ~ ANTOPUTM  TeHeparii
MpaBUJI KIAacTepu3allii HAJA3BUYANHHUX CHUTyaIliil Ha
3aJI3HUYHOMY  TpaHCIOPTi, Iepexdadae  Taki
OCHOBHI KpPOKH:
1.BuzHaunutu HaOip X XapaKTEepHCTUK, KW Oyne
BJIACTUBUHA I IIEBHOTO KJacTepa HaI3BUYaWHUX
CUTYyallild Ha 3aTI3HUIHOMY TPAHCIIOPTI.
2.JIns1 KOXHOI 3 XapaKTePUCTHK HaA3BHYANHOT
cUTyalii BBeCTH BeNMUMHY ii iH(opmaruBHOCTI Jj,
YUCIIOBE 3HAYCHHS SKOI MOJMJIMBO BU3HAUUTH 3a
nponomororo Meroxy Information Gain Ratio[] a6o
BUKOPHUCTOBYIOUH JTOCBi EKCIIePTiB. Ane
iHpopMaTuBHicTE J; — 1€ TOKa3HHK, SIKHH €
BU3HAYEHUH 3a3majerigs (TOOTO i 9ac aHalizy
HOro 3HaYeHHs NPAKTHYHO He Oyjie 3MiHIOBATHCH).
3.BnopsinkyBat  Habip X XapakTepHCTHK  3a
03HaKOI0 3MEHIIECHHS iX iHPOPMATHBHOCTI.

4. Sxmo iHQOpPMATHBHICTH Ji MeBHOT
XapaKTepUCTUKH Oinbie CEpEeaHbOrOo
apu(pMETHIHOTO iHpopMaTHBHOCTEH BCiX

XapaKTEePUCTUK S8, BKIIOUUTH XapaKTEePUCTUKY X

10 Habopy X xapakrepuctuk (puc.l).
1 2 2
J

J“

0 XV

Pucynok 1 — 3anexHicTh iHPOPMATHBHOCTI TIPO

HA/I3BUYAIHY CHTYAIlII0 Ha 3aJ1I3HUYHOMY
TpaHcmopTi J Bif i1 XapakTepucTUKu X

3 pucynka 1 BUIHO, 0 XapaKTepUCTUKH 1-
5 — matoTp iHpOpPMATHBHICTH Oijiblle 3a ceperHe
apudmeTnyHe BCIX iHQOPMATUBHOCTEH, a OTXKE
XapaKTepUCTUKH 6-9 He BKIIIOUAIOTHCS 10 Habopy X.
5. /i1 orpumaHoro  HaboOpy  XapaKTEpPHCTHK
IPOBOAUTHCS aHAJOTIUHY MPOLERYPY ISl KOKHOTO 3
il 3Ha4YeHp X, JOCHIKYIOUM iH(QOPMATUBHICTH
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pI3HHMX IHTEpBaJiB 3HA4CHb, HE BKIIOYAIOYU Y
BUXIJJHY MHOXKUHY Ti 3 HUX, 3Hau€HHS J; y SIKHX €
MEHIINMHU 3a cepenHe apupmMeTndHe
iH)OPMATHBHOCTEH BCiX 3HAYEHD.

6. [Jns orpumanoro Habopy X 3a 3HaYCHHSIMHU
XapaKTepUCTHK BiniOpaTH MHOXHHY X
Ha3BUYAMHUX CHUTYyallii, 10 MaroTh NPUHANMHIL
OJTHY XapakTepPHUCTHKY, 4YHCJIOBE 3HAYCHHS SKOT
HaJISKUTh BU3HAYEHOMY 1HTEpBaIy;

7. OTpumaHy MHOKHMHY HaJI3BUYaiHUX CUTYaIliil Ha
3TI3HAYHOMY  TPaHCIOPTI  YIOPSAOKYBaTH  3a
GHAYYICTIO» . <«3HAYYIIICTh» KOXHOI Takoi
cuTyamii | BHM3HAUYa€ThCS SK CymMa JOOYTKiB
iHGOPMATHBHOCTI  caMOi  XapaKTepUCTHUKH  Ta
iHpopMaTuBHOCTI i 3HA4YeHHS, SKE BXOAUTH Yy
copmoBanmii HaOip X XapaKTEPHCTHK.

8. SIKmo <«3HAYyIIicTh» | HaA3BHYANHOI CHTyamil
MEHIIA CEPeHbOrO apuPMETHIHOTO S8y, MHOKHMHH
U. Pesymprarom  Oyme — 1rykaHa
HAI3BUYAMHUX CUTyallid i1 JaHoTO Habopy
3HA4YEHb XapaKTEPUCTHK.

9. Amnanoriugo TS Oyb-sKOT
HaI3BUYAMHUX  CHUTyamii  Oyamyerbes — HaOIp
KJTFOYOBUX XapaKTEPHCTHK Ta TX 3HAUEHb.

MHOXXHHa

MHOXHWHHA

10. Buznaunt mnpaBwiia (OpMyBaHHS KiacTepiB 3
ypaxyBaHHIM oOIepariiii ABOX THIIB - «I» Ta «ABO».
[Ipu upomy, mokaszHuK omepaii «[» — BennduHa, 110
BU3HAYAETHCA KUIBKICTIO HAJ3BHYANHHUX CHUTYyAIlii
Ha 3QTI3HUYHOMY
XapaKTCPUCTHK SKHX JIeXKAaTb B BH3HAYCHOMY
nianasoHi, a  moka3HMK  omepamii  «ABO»
BH3HAYAECTLCS B TAaKWW cmocid — AKImo IuIsd
HaA3BHYANHOT cuTyarii onHiel

TPaHCTIOPTI, 3HAYCHHS

3HAYCHHA

XapaKTepUCTHKH BXOIUTh Y BU3HAUCHHUH Jiana3oH, a
JpyTol — Hi, ale Mmicis BBEACHHS MEBHUX 3MiH a00
OYMIIICHHS JaHUX 3HAUCHHS JPYTOi XapaKTCPUCTHKH
TaKO>X BXOJUTDH B 3HAHIECHUHN Jlalma3oH — TO L€ MOXKE
O3HAyaTH, MO I[i XapaKTCPUCTUKHA MAIOTh OJU3bKE
3HAYCHHS, HAMpPUKIAX AaTMOCQEepHHA THCK Ta
BOJIOTICTB MOBITPS.

11.TTobynyBatn naBi MaTpuil omepariiif, — «I» Ta
«ABO» — Ta 00paTH 3 HUX WIEHH 3 HAHOUIBIINMU
3HAYCHHSIMH TTOKa3HUKIB omnepamiit «I» ta «ABO».
12. ChopmyBati HOBHii Habip O3HaK, SKi € y
HA/I3BUYAHAX CUTYAIIii.

13.TloBroputn nmynktu 10-12 ame Bxe i3
«CKJIQTHUMHU XapaKTePUCTHKAMU, T00OTO
XapaKTepUCTHKAaMH Ha BUIIOMY PiBHI i€papxii.

14.CdopmyBat  mpaBwia I8 BH3HAUCHHS
KIIaCTepiB.

Hapepenuit anropuTM MoOXHa MOJATH
CXEMOI0, IO MpeJICTaBlICHa Ha PUCYHKY 2.
BucHoeku

B poboTi 3ampomoHOBaHO — aJTOPUTM

pO3B’si3aHHS 3ajavi  KJIacTepw3allii Tpu aHami3i
Hau3BUUaiiHOI  cHTyamii  Ha  3aJi3HHYHOMY
TpaHcropTi 3 MeTolo ii imeHTndikauii. [lepeBarn
aJrOPUTMY. BHCOKAa  IIBUAKOJiSA, MOMIJIHMBICTb
KJacTepu3alii B pexuMi peansHoro yacy. Hemouik
ITOPUTMY. MOXJIMBICTh TIOSIBH HEIOCTOBIPHHUX
pilllcHh ~ MpW  aHaNi3i  NPHUHIHAIIOBO  HOBUX
HaJ3BUYANHUX CUTYAITiH.
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TTouatok

Beenenus B
JIaHHUX NPO
HC
i
Busnauenns Busnauenns Sa,
MHOKUHU X
Busunauenns X
MHOXHUHH J BKJIFOUHTH 10 X!
BropsiakyBanus
MHOKHHH X 3a O6upaetses X/,
CHaJaHHsIM J;
| —
Busnauenns Sa, X; BKJIFOYUTH JIO X Y
BusHaueHHs
|<7 TIOKa3HHIB 00€IHAHb
=i 29607
O6upaeTbes X
TloSynoBa MatpHIk
onepauii ,,i” Ta ,,a60”
O6upaersest X;. DopmyBanHs .
,,CKJIaJIHUX O3HAK
X; BKITFOYHTH JI0 I
X v Bu3znaueHHst JTONTIYHAX

+— Busnauenus BHPA3iB 11t

BHU3HAY€HHA KJIaCTEP1B
MHOKHHA X!
O6upaetbes X |
Kineup
Buznauenus
Y MHOKHHH x
BusHaueHHs x; |
KOXKHOT
XapaKTEPUCTUKU X Busnauenns Saﬂ
Busnauenns J; BropsKyBaHHs
1L X; MHOKHHHA XY 32

CIIaJaHHAM u;

Pucynok 2 — Cxema ajiroputMy TeHepalii paBuil KiIacTepHu3allii HaA3BUYaliHUX CUTYyalill Ha 3aJ1i3HUYHOMY
TPaHCIIOPTi
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