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006 onHOM MeTOnE
ABTOMATHYECKON KJIacCCH(PUKAIUU
MOJTHOTEKCTOBbIX ONMMUCAHUN KEPHOB

A.IL. Antonos!, C.A. Aponnn?, A.C. Kosuusin?, B.M. Craposepos!

I Mexanuxo-wamemamuueckuii paxynomem MI'Y um. M.B. Jlomonocosea
> HUU mexanuxu MT'Y um. M.B. Jlomonocoéa

AnHoTanuda. lVcnoms3oBaHWE METOJOB aBTOMATHUYECKOH 00pabOTKH
TEKCTOB, B TOM YHCIIC, METOJIOB KJacCU(UKAIIUK TIOJTHOTEKCTOBBIX OIMUCAHUH,
MO3BOJISIET JIOCTHYb CYIIECTBEHHOTO CHIDKEHHS TpyJo3arpaT mpu oOpaboTke
OKCIIEPUMEHTAIBHBIX JaHHBIX. B Hacrosimeil pabore paccMaTpuBaeTcs
MPUMEHEHHE METOJla aBTOMATHUYECKOW KIACCHU(HUKAIMU TEKCTOB B 00IacTh
00paboTKu M KiIacCHU(UKAIIUU DJIEMEHTOB KEpHA W OMpEneTeHUs IUuTodariuii.
JlutoanusiMu HA3BIBAIOT OJTHOBO3PACTHBIC T€OJIOTHYECKHE TeNa (OTIOKEHUS),
KOTOPBIE 110 CBOEMY COCTaBY WJIM CTPOCHHUIO OTIMYAIOTCS OT COCEITHUX CIIOCB.
[Ipn mnpoBeaeHWHM OLEHKH HEPTETa30BOr0 TMOTEHIMATA MECTOPOKIACHUN
TpeOyeTcsi MPOBOIUTH TIOCTPOCHUE KapT M CXEM PACIPOCTPAHEHUS JIUTO(ALINH.
J171s 3TOr0 HEOOXOAMMO OCYIIECTBUTH KiIacCU(HUKAINIO OONBIIOT0 KOTHYECTBA
BBITTOJIHEHHBIX CIICIUATUCTAMU TIOJTHOTEKCTOBBIX OIMCAHHWN YYaCTKOB KepHa.
[IpencraBieHHBIN B CTaThe AITOPUTM TTO3BOJISICT HA OCHOBE 3aJJaHHBIX MPABUI U
CIIOBapeil TpOBECTH KIACCH(DUKANMIO C YYETOM TMOpsIKAa W 3HAYHMMOCTH
KITFOUEBBIX CIIOB B MPEUIOKEeHUSX. [IperMyIiecTBOM Takoro Moaxoa SBISOTCS:
BO3MOYKHOCTh pa3jinyaTh OJIM3KHE JTUTO(AINH, BO3MOXKHOCTh UCIIOIb30BaHUS
ApPXUBHBIX JIaHHBIX, MPOCTOTA HACTPOMKM HA HOBBIE KIIACCHI, QJanTanus K
PYCCKOSI3BIYHBIM ~ ONHCAHWSIM  KEPHOB M BO3MOXKHOCTH  JIOKaJBHOTO
MCIOJIb30BaHUs 0€3 HEOOXOIMMOCTH MEepPEeIaBaTh OMUCAHUS KEPHOB CTOPOHHUM
MIPUIIOKCHHUSIM.

KiroueBble cjoBa: KiacCUpUKAIMs TEKCTOB, JHUTO(ALUU, CIOBAPH,
UH(OPMAIIMOHHBIE CHCTEMBI

On one method of automatic classification
of full-text core descriptions

A.P. Antonov', S. A. Afonin?, A.S. Kozitsyn?, V.M. Staroverov!

I Faculty of Mechanics and Mathematics, Lomonosov Moscow State University
2 Institute of Mechanics, Lomonosov Moscow State University



Abstract. The use of automatic text processing methods, including full-text
description classification methods, allows achieving a significant reduction in
labor costs when processing experimental data. This paper discusses the use of
the automatic text classification method in the field of processing and classifying
core elements and determining lithofacies. Lithofacies are coeval geological
bodies (deposits) that differ in composition or structure from adjacent layers.
When assessing the oil and gas potential of fields, it is necessary to construct
maps and diagrams of lithofacies distribution. This requires classifying a large
number of full-text descriptions of core sections prepared by specialists. The
algorithm presented in the article allows, based on specified rules and
dictionaries, to conduct classification taking into account the order and
significance of keywords in sentences. The advantages of this approach are: the
ability to distinguish between close lithofacies (), the ability to use archival data,
ease of adjustment to new classes, adaptation to Russian-language core
descriptions and the possibility of local use without the need to transfer core
descriptions to third-party applications.

Keywords: text classification, lithofacies, dictionaries, information systems

1. BBeaenue

[Ipu mpoBeneHNU OIeHKH HE(TEra30BOr0 TMOTEHIMAIa MECTOPOXKICHUN
TpeOyeTcsi MPOBOAUTh MOCTPOCHUE KAPT U CXEM PacHpoCTpaHEHUs: JuTodanuit
[11]. JluTtodauusMyd Ha3bIBAIOT OJHOBO3PACTHBIE TEOJOTMYECKUE Tela
(OTJI0KEHHUS), KOTOpbIE MO CBOEMY COCTaBY WJIM CTPOCHHUIO OTJIMYAIOTCS OT
cocequux cioeB. Knaccudukamus nutodanuii sBiasercs aByxypeBHeBoil. Ha
NEpBOM YpOBHE ompejaessieTcss Ha3BaHue dauuu («darus Mopeny», «darus
AJUTFOBUAJIBHBIX KOHYCOB BBIHOCa», «(alys peqyHoil moMMbD» U Ap.), HA BTOPOM
YPOBHE OIpPEAEISIeTCS KOMIIOHEHTAa JHUTO- («aJleBpO-TIIMHUCTAs», «YTIUCTO-
JIEBPOJIMTOBASY, «OUTYMHHO3HO-KPEMHHCTO-TIIMHUCTAs» W Ap.). OgHuM U3
YaCTO MCIOJIb3YeMbIX METOJ0B MTOCTPOEHUS KapT PACIPOCTPAHCHUS TUTO(AIUit
SBJISICTCSl aHaluu3 pe3yiabTaToB Oypenus. [lomydeHnele B mporecce OypeHus
KEpPHBI UCCIEAYIOTCS CIICIHAIIMCTAMU U OMMCHIBAIOTCS B CBOOOIHOM TEKCTOBOM
dbopmare ¢ paszjielieHHEeM BCeH TIIyOMHBI KE€pHa Ha OTHEIbHBIE OJIHOPOJHBIC
y4acTKH. Pe3ynbTaToM Takoro aHajiu3a siBIsEeTCS Ha0Op JaHHBIX, BKIIOUYAIOIINI
KOOPJAMHATHI U MapaMeTpbl CKBAXUHBI, TIIyOMHY U MOJTHOTEKCTOBOE OMHCAHUE
coCTaBa IMOJYyYCHHOM B pesyibrare OypeHus mpoObl mopoabl. Ha ocHoBe
COCTaBJICHHOTO TEKCTOBOTO OMHCAHUs (JIUTOJIOTHYECKOTO OIMKMCaHUs KEepHa,
COJIEpIKAIET0, OOBIYHO, OT OJHOTO JO0 JECATH MPEeIJIoKeHUN) HeoOXOaUMO
COINOCTaBUTh KaXJAOMY YUaCTKy KE€pHA OJIMH W3 3aJaHHBIX KJIACCOB JIUTODAIui.
CnemyeT OTMETUTH, YTO B Pa3HBIX HCCIEIOBATEIbCKUX TPYMNIax M Pa3HbIX
OpraHu3alMsIX CYIIECTBYIOT Ppa3jH4YHbIE CTaHAAPTHl Ha KJIACCU(UKATOPHI
auTodaruii. B 3aBUCMMOCTH OT TIPEIBABIAEMBIX TPEOOBAHUN U TTOCTABICHHBIX
3a/1a4 MOTYT UCIIOJIb30BATHCA KIIACCU(PHUKATOPHI, COACPKAITUX OT 5-8 KIIACCOB 110
COTHH KJIACCOB.

ABTOMaTH3aIMs Mpoliecca MPOBEICHUS TaKo Kilaccu(PUKaIMy MO3BOJISET
3HAYUTENBHO YIPOCTUTh M YHUPUIIMPOBATH O0O0paOOTKY MOJHOTEKCTOBOM
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uHGOpMaInK, MOJTYYCHHON OT Pa3IUYHbIX CHEIHAINCTOB IO JECATKAM ThHICAY
KEPHOB 3a MOCJIEAHUE NECATUIIETHS IIPU aHAJIN3E ONMCAHUN KEPHOB CO CKBAKHUH
UCCIIeNyeMOro pernoHa. Bo3amoxkHbie ommMOKM B paboTe BHOCIEACTBUU MOTYT
KOPPEKTUPOBATBHCS IMPU IMOCTPOCHUM KAPT 34 CUET CIJIAKWUBAHUSA JAHHBIX Ha
COCEJJHUX y4YaCTKax.

2. O030p cymecTBYHOIIUX MOJIX010B

ABTOMaTH3aIMs TpoIecca onpeaeeHus Tutodauii KepHa B HACTOSIINAN
MOMEHT pa3BUBAETCS IO TPEM OCHOBHBIM HampasieHusM. Haubombiee
KOJIMYECTBO padOT MOCBSIIEHO aBTOMATU3AllMM PACIO3HABAHUU H300pakeHH
nuii@oB. 31eCh ClIeIyeT OTMETUTh TAKUE MHCTPYMEHTAJIbHBIE cpenicTBa, kak C
ABAI[1], CepBuc DeepCore konanuu Digital Petrelium [2], kommiexke DHD [3],
[Iporpammusbiii  kommuieke «lludpoBoit kepu» [4]. TlomoGubie pereHus
MO3BOJISIIOT CYIIECTBEHHO COKPATUTh TPYA03aTpaThl MNpHU aHAIM3€ JIAHHBIX
OypeHusi, TIOCKOJIbKY HE TpeOYyIOT palOOoThl CIEIHAIUCTOB IO COCTaBICHUIO
onucanusi. OgHAKO, Takas TEXHOJOTHSI HE MPUMEHUMA JJISl YK€ HAKOILUIEHHOTO
AKCHEPUMEHTAIbHOTO Marepuana. Kpome Toro, KoJIM4YECTBO BBIACISAEMBIX
KJIACCOB (DPUKCUPOBAHO [JISI KaXKIOW CHCTEMbl M OKAa3bIBACTCS CYIIIECTBEHHO
MEHBIIIUM, YeM MPU TPAJAUIIMOHHBIX METOJaX 00paOOTKU TEKCTOBBIX JIaHHBIX.

B psane pabot npejaraercs NpoBOAUTH KiIacCHU(pUKAIMIO JUTODAIHil 10
YHUCJIOBBIM XapaKTEPUCTUKAM W U3MEPSIEMbIM (PU3UYECKHM CBOMCTBaAM MOPO/I,
HaIpumep, B padote [5] cpaBHUBAIOTCS Pe3yJIbTaThl KjIaccu(pUKanuu nopoa Ha 4
KJlacca B COOTBETCTBUU CO 3HAYEHHWEM (QYHKUMUWA JaBICHUS U BHYTPEHHErO
TPEHUsI MEXKIy YacTuliamu nopobl. [1o100HbIE METOIBI TaK)KE€ HENPUMEHUMBI
JUIsL KJIacCU(PUKaUUA 1O OOJIbIIMM KiaccU(pUKaTopaMm, COAEpKalUM JI€CITKU
KJIACCOB.

B psne pabot mis pacrno3HaBaHUS UM KJIACCHU(PUKALMHM MOJHOTEKCTOBBIX
ONMCAaHWM  TpPEeMIaraeTcs  HMCHOJIb30BaTh  COBPEMEHHBIE  CHCTEMBI  C
HCKYCCTBEHHBIM HMHTEJUIeKTOM. Hampumep, B pabote [6] omuckiBaeTcsi METOA
KJ1accu(UKaAIMK OMUCAHUM C KCIIOIB30BAHUEM BEKTOPHBIX MOJIENIEH TEKCTOB U
HEHpOHHBIX ceTei. [ mpoBeneHMs aHamu3a MOJHOTEKCTOBBIX OIMMCAHUM
KEpHOB aBTOPHI MpPeoOpa3yloT TEKCT B BEKTOPHOE OIMCAHWE B MOJEIH
GeoVec[7]. OTa moaenb moctpoeHa Ha ocHoBe Mozenu GloVe[8], 00yueHHOM Ha
TekcTax 280 ThICAY cTaTel MO IreoJIOTMM M CTpaHulax Bukuneauu. Ha ocHoBe
NOCTPOEHHOM MOJIETM aBTOPbl BBIYUCISIIOT JUISI  KaXXKIOTO NPEIJIOKEHHUS
YCpEIHEHHE BEKTOpa ero cioB B Moaenu GeoVec, KOTOpbIE MOAAIOT HA BXOJ
oOyueHHOI HelpoHHOW ceTH. Kiaccudukaius TEKCTOBBIX OMHCAHWNA KEPHOB
npou3BoAMIack o 18-tu knaccam autodaruii.

OCHOBHBIM HEIOCTATKOM MOJIOOHOTO MOXO0/A SBISETCS OTCYTCTBUE yUueTa
NOpsIJIKa CJIOB B MpeuioxkeHuu. I1ockobKy 711 00y4eHHUs U aHAJIM3a B KAUeCTBE
BXOJIHBIX JIAHHBIX HCIIOJIb3YyeTCSI YCPEIHEHHBbIH BEKTOp CIIOB, 3JEMEHTHI
ONMMCAHUS «TJIMHBI C BKPAIUICHUSIMU TECKa» U «IIECOK C BKPAIUICHUEM TIIHHY
CTaHOBSITCS HEPa3IMIMMbIMU. COOTBETCTBEHHO, TAKOM MOAX0/1 HE TPUMEHUM IS
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MIPOBEJICHMSI aHAJIM3A C IIEJIBI0 PACTIPECIICHHS] TEKCTOB TI0 JIETATN3UPOBAHHBIM
KkiaccudukaTopaMm JUTO(AINH, BKIFOYAIONIMM TaKHE KJIAcChl KaK «TJIMHUCTO-
NecyaHble» W «IECYAHO-TJIMHHUCTBIC». JlOMOJHUTENBHBIM  OTPaHUYCHHEM
NPUMEHEHUS MAIIMHHOTO OOYYeHUS Ha OCHOBE BEKTOPHBIX MOJIEICH
MIPE/ICTABIICHUSI TEKCTOB SBJISETCS OTCYTCTBHE MPEAOOYYCHHBIX MOJCIICH Ha
PYCCKOM si3bIKe, aHaToTHUHbIX GeoVec. Mcmoap30BaHne TTOCIIOBHOTO TIEPEBO/Ia
OOyYEeHHBIX MOJIEJICH HE JacT YIAOBJICTBOPUTEIBHOTO pe3yibTaTa BBUIY
MHOTO3HAYHOCTH 3HAYUTEIHHONU YaCTH UCTIOIb3YEMBIX B aHTJIMHCKOM U PYCCKOM
SI3BIKAX CJIOB.

B »TO# cBS3M, M1 MOCTPOCHUS CUCTEM Oojiee TOYHOM KiaccH(puKaruu
HEO0OXOIMMO HCIIOJIb30BaHUE MOJICTICH U aJlTOPUTMOB, YUYHUTHIBAIOIIUX TOPSIIOK
CJIOB B IIPEJIJIOKECHUSIX U aJIalITUPOBAHHBIX K PYCCKOMY S3BIKY. JIJIsI 5TOT0 MOXKHO
HCIIOJB30BaTh METOJIBI, KOTOPBIC HCIIOIB3YIOTCSA B KIIACCHYCCKHMX 3ajadax
TEMaTUYECKOr0 aHaIu3a 0 KJIHYeBbIM ciioBaM [9, 10].

3. Onucanue ajJropurma.

PazpaGoTanubiii aBTOpaMu anrOpUTM ONMHPAETCS HA HCIOIH30BAHUE
COCTABJICHHBIX I'€OJIOTAMM CJIOBapey ¢ ONMHMCAHMEM XapaKTEPUCTHK PA3THYHBIX
autodanuit. Ha BXxoa anroputMy noctynaet HoJHOTEKCTOBOE ONTMCAHHUE y4acTKa
KEepHa, BBIMOJIHEHHOE CHEIHAJIMCTOM [pU aHalIM3€ pe3yJbTaToB OypeHus.
Pe3ynbratom paboThl anropuT™Ma sIBISIETCS PaHKUPOBAHHBIN CIIMCOK BO3MOKHBIX
auTo(anuil, KOTOpble COOTBETCTBYIOT 3aJJAHHOMY TEKCTOBOMY OMUCAHUIO.

Hacrpoiika anroputma Ha cieupuKy TpeAMETHOU 001aCTH MPOU3BOIUTCS
npy nomomu (GopMupoBaHus ciaoBaps onuvcaHuil (aumii. CroBapb ONUCAHUS
dauuii popMHpyeTCs Ha OCHOBE ONKMCAHUS BO3MOXKHBIX IMPU3HAKOB (aruw,
KOTOpBIE JTOJDKHBI BCTPEYAThCS B ONMHMCAHMM (XapaKTEepHBI ISl JAHHOW (hanun)
WJIM, HA000POT, HE MOTYT BCTpPEYAThCs B €€ onucaHuu. Hampumep, B onvcaHuu
(anuu pycia pek He MOTYT BCTpeUaThCsi MOPCKUE OpraHu3Mbl. Kaxkapiii mpru3Hak
SBJISIETCS] CJIOBOM WJIM CJIOBOCOYETAHHEM, U OTHOCHUTCS K ONPEIAECICHHOMY THITY.
B Texkymed nporpaMMHOW peanu3alliM  pacCMATPUBAINCH  CIEAYIOIIME
XapaKTEPUCTUKU: Ha3BaHUE IOPOJIbI, €€ LBET, CTPYKTYpa, TEKCTypa, BKIIOUCHHUS
¢bnopsl U (ayHbl, OKaTHOCTb, COPTHPOBKA, rpaHuubl. [Ipm HeoOXoauMocTH
CIMCOK AHAJIN3UPYEMBIX XapaKTEPUCTUK MOXET IIONOJHATHCSA. B KkadecTse
CJIOBOCOYETAHUM PEKOMEHIYETCSl MCIOJIb30BaTh Naphl BUJA "'CYLIECTBUTEIBHOE
npuiiaratenabHoe” win "Hapeuure npuyactue”, HapuMmep, 'TpaHula poBHAA" WM
"Xopo1o okaTaHHble". Takol MOAX0A MO3BOJIET MOTYYUTh JOCTATOYHO TOYHBIE
dbopMann3oBaHHbIE KPUTEPUHU, KOTOPHIMH MOJB3YIOTCS T'€OJOTH MPU PEIICHUH
aHAJIOTMYHOM 3a/1a4¥ B PYYHOM pPEKUME.

Hns ydera cnenudukd (HOpMHpPOBAHHS TOJHOTEKCTOBBIX OINHUCAHUMN
UCIIONIB3YIOTCSL BCIIOMOTaTelIbHbIE CJIOBApH, KOTOpbIe HE HecyT B cebe
uH(pOpMallUU O MPEIMETHON 00JacTH, HO MO3BOJISIIOT MPABWIBHO PACCTaBIAThH
aKILICHTHI U ONPEIEIATh 3HAYMMOCTh KIIFOUEBBIX 3JIEMEHTOB onucanus. CioBapb
OCHaOJAIOIMX CJIOB M BBIPAXEHUM C [1arojaMu (Hampumep, '"u3penka
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BCTPEYAIOTCA') ONPENENseT CI0Ba U BBIPAKEHUs, MOCIE KOTOPBIX 3HAYMMOCTb
BCEX KIIFOUEBBIX TEPMUHOB YMEHBIIAETCS 0 KOHUA MPEIIOKEHUS WM IJ1aroja.
CnoBaph YCHUJIMBAIOIIUX CJIOB W BBIPAKEHHM € TIyarosamu (Hampumep,
"mpeBanvpyeT") MO3BOJISET 3aJlaBaTh YCWJICHHE 3HAYMMOCTH BCEX KIIIOUEBBIX
TEPMHUHOB JI0 KOHIA NIPEAJIOKEHUS WK TIIarona. Takke UCIOJIb3YETCS CI0Baph
IJIaroJIOB-UCKIIFOUEHUM, KOTOPBIA HE MPEPHIBAIOT JACHCTBUE OCIAONSIONUX U
MOBBIIAOIINX CJIOB, CJIOBAPU CMHOHHWMOB M THHEPOHUMOB. CllelyeT OTMETUTH
pa3Huly B 00paOOTKE CHHOHMMOB W THUNEpoHMMOB. IIpu cpaBHeHusx Bce
CUHOHMMBI CUHMTAIOTCS COBIAJAIOMIMMH TEPMHHAMHU C YYETOM TPAH3UTUBHBIX
3aBUCUMOCTEN. [ MTOHMMBI U TUTIEPOHUMBI TIPH 00PaOOTKE TEKCTOBBIX OMTMCAHUI
CUMTAIOTCA COBMAJAIOLIMMU TEPMUHAMH, HO 0€3 y4eTa TpaH3UTHUBHBIX
3aBUCUMOCTEM.
Cxema anroputMma npejcTaBlieHa Ha puc. 1.

onucaHwe (I)aLI,Ml;ﬂ

Cnosapu nuTo
Cnoeapu
TekcToBOE OMNMCaHUS
KepHa ///

OuncTka

TekcTa un Bnok
mopdono- noruyeckon
rM4ecKni hunsTpaymn
aHanus

PaH>KnposaHu OnpepeneHune
e KaHaAWAaToBR nuTothaumin

Puc. 1. Cxema paboThl asiropuT™Ma Kiiaccuukanuu

Ha nepBoM 3Tane paboThl aJirOpUTMa MPOU3BOJUTCA MOJATOTOBKA TEKCTA
JUIsl aHaju3a, BKJIOYas OYMCTKY TEKCTa OT JIMIIHUX CHUMBOJIOB, pa3MeTKa
MpEeIOKEHUM, pa3MeTKa 00JacTel, 3aKIIOUEHHBIX B CKOOOYKH, MPOBOJUTCS
Mopdosoruueckuii aHanu3. s Kakaoro HalWJEeHHOro TepMHHA (CJIOBa WM
CIIOBOCOYETAHMSI) YKAa3bIBAETCSI €ro OTHOCHUTENIbHAs IMO3ULIUS B TEKCTE,
MPUHAJJICKHOCTh CIIOBAPSAM XapaKTePUCTUK (Paiuii, HAIMYKUE TOBBIIICHUS WIH
MOHMKEHUSI €r0 3HAYMMOCTH B COOTBETCTBUM C HAIMYHUEM TOBBIMIAFOIINX
("mpeobnamaet", "mpeumymiecTBeHHO", ) U MoHWXkKaromux ("WHOrIa ObIBATH",
"m3penka", "wnorma", :) cmoB. [locie TOBBIMIAIOMIETO WM  OCIAOISIONIETO
BBIPAKEHUS 10 KOHIA MTPEIJIOKEHUS, IPYTOro MOBBIIIAKOMIETO CI0BA UM TJIarojia
HE U3 CHUCKAa TIJIaroJioB MCKJIIOYEHUH BCE TEPMHUHBI ITOMEYArOTCH,
COOTBETCTBEHHO, TMOBBINICHHBIMU WJIM OCJIAa0JeHHBIMHU. Pe3ynmpTaTomM paboThI
ATOrO ATamna SBJSAETCA CTPYKTYPHUPOBAaHHON ONMMCAHUE aHATM3UPYEMOr0 ydacTKa
KEpHa.



B 6r10ke noruueckoit GuiIbTpauU OCYIIECTBISETCS QriIbTparus (armii-
KaHJIUJATOB 10 3ampeliarimM npauwiaM. s kaxaod dauuu B cloBapsix
YKa3bIBaeTCsl, KAKMX TEPMUHOB U3 PA3JIMYHBIX TUIIOB ONTMCAHUN B HUX HE MOXKET
BCcTpeyarhcs. B ciydae, ecnu xoTs Obl OJAMH M3 3alpellleHHbIX A (amuu
TEPMUHOB BCTPETWIICS B aHAJIM3UPYEMOM OMNMCAaHUU KEpHA, yKa3zaHHas (arus
UCKIIIOYaeTCd M3 CIHMCKa BO3MOXHBIX KaHauaatoB. Kpome toro, damus
yaanseTcs U3 ClUCKa KaHAUAATOB, €CJIM B OMMCAaHUU KE€pPHA HE BCTPETUIIOCH HU
OJTHOTO TE€PMHHA W3 KaKOTO-THO0 3HAYMMOTro (HE MyCTOro u ¢ KoddduimeHTom
3HayUMoOCTU «1») omucanus naHHOW (auuu. Ilpu ananmuze BcTpeyaeMoCTH
TEPMUHOB B ONMUCAHUU (aluii UCTOIB3YIOTCS CIOBApU CHHOHHMMOB (''MIECOK,
necyaHuk") W TUNOHUMOB ("KpacHbIl: CBETJIO-KpPacHbI, TEMHO-KPacCHBIMH,
anbiii").

B G110ke pamxupoBaHUs IPOU3BOAUTCS aHAJIN3 CIIMCKA BCEX HAWJIEHHBIX B
ONMHMCAHUM KEpHA TEPMHUHOB OTACJIBHO MJisi Ka)XXJOTO0 THUIA XAPAKTEPUCTUKH.
HToroBblii panr (auuu BIYUCISIETCS Kak cyMMa 0auioB, HaOpaHHBIX (anuei 3a
COOTBETCTBHE KAXKJIOTO THUIIA XapaKTEPUCTUKH PACCMATPUBAEMOMY OIHCAHUIO
KEepHa 1o cieaytomiei popmysre.

dsk;-ss, -t weD
,{_kZ -dsk; -ssn, -t wegD’

rie

css - HOpMUpPYIOUIHMA Kod(puuueHT (anuu, 3aBUCAIIUNA OT KOJMYECTBA
OTMCaHHBIX TUIOB XapaKTEPUCTHK IS paccMaTpuBaeMoi (aruu,

dsk,- K03 (UIIMEHT 3HAUUMOCTH TUIIAa IPU3HAKA 1 B pacyeTe paHra,

ss; - KOC—)(I)(I)I/IHI/ICHT yu€Ta B PaHIC HaﬁHCHHBIX B OIIMCaHMUM CJIOB H3

IpU3HAKa CO 3HAYUMOCTBHIO ].
ssn; - KOOQ(QUIMEHT ydyeTa B PaHIe HE HAWJEHHBIX B ONMHCAHMHU CJIOB U3

IpU3HaKa CO 3HAYUMOCTHIO ].

p, - 33JlaHHAasl PKCIEPTOM 3HAYUMOCTh MpPU3HAKA 1 JJIsI paccMaTpUBaeMOM
danuu. [lpuanmaer 3navenue 1,2,3 (1-naunbosee BaxxHOe, 3 —HANMEHEE BAKHOE).

k, - pazmep mTpada 3a HeHalACHHOE CIIOBO

t,, =clf -twi(w) - BEC TEpMUHA W,

clf,-crioco0 ydeT JUIMHBI ONMUCAHUS TUIA TTPU3HAKa 1 B pacCMaTpPUBAEMOM
danmu, B 3aBUCUMOCTU OT 3HAUYCHUS TTapaMeTpa ooyuenus iubo 1, mubo 1/n,,

n,-KOJIMYECTBO TEPMUHOB B OTMCAHUY THITA MPU3HAKA 1 11 (arum,

twi(w) - GyHkuus ydeta idf ans ciosa w.

KonkpeTrHple 3HaueHus ais KOd(DPHUIIMEHTOB OMpPENENSIOTCS Ha dTare
00y4YeHHUsI MOJICIIH.

Ha mocnegnem »stame s Kakaod HaWaeHHOW (ammu BeIOMpaeTcs
Ha3BaHUE JIUTO W3 3aJaHHOTO DKCIEPTOM B CJIOBApe CIMCKA BO3MOXKHBIX
3HaueHni. OCHOBHBIM TPHUHITUIIOM TIOCTPOCHUSI HA3BaHUS JIUTO SIBISICTCS
MOBBINICHUE TMPUOPHUTETA CJIOBAa OT Hayajga K KOHIy TepMuHa. Hampuwmep,



Ha3BaHUE JIUTO "YIVIUCTO-AJIEBPO-TJIMHUCTASA" O3HAYaeT, YTO €ro OCHOBY
COCTABJISIFOT TJIMHBI, B MEHBIIIEW CTEIIEHH BCTPEYAIOTCS aJIEBPOJIUTOBBIE CIOU U
COBCEM HEOOJIBLIOM KOJIMYECTBE B 00paslle MNPUCYTCTBYIOT YTOJIbHBIE
BKpamieHud. (i1 moMCKa MOAXOISLIEr0 Ha3BaHMS JIMTO W3 ONMCAHUS KEpHa
BBIJICIIAIFOTCS. BCE€ TEPMHHBI, COPTHUPYIOTCS C YYE€TOM IO3ULUU TEKCTa W
3HAUYMMOCTH (3HAYMMBbIE MEPEABUTAIOTCS BIEpe]l, HE3HAUUMBbIE - Ha3aj), Mocie
ATOTO BCE TEPMUHBI C AeUCOM MepeBOpaunBaroTcs. s Kaxa0ro BO3MOXKHOTO
JUTO OMNPENENSAETCS MOPSIOK BCTPEUYAEMOCTH €r0 TEPMHUHOB B INOJIYYHMBIIEMCS
cnucke. OnucaHusl JUTO, TEPMUHBI KOTOPBIX HE BCTPETWIIMCH B CIIHCKE, WM
BCTPETWJINCh HE B TOM MOPSAAKE HCKIOYarTcs U3 paccmorpeHus. Cpenu
OCTaBIIMXCS Ha3BaHUM JIMTO BBIACIAETCS Ha3BaHUE, TEPMHUHBI KOTOPOIO
OKazajuch OJKe K Hadainy chucka. PesynpratoM pabOThl JaHHOrO Imara
allropuT™Ma SBJsieTCsT HauOoJiee BEpPOSATHOE Ha3BaHUE JMTO JUIA KaXJOu
paccMatpuBaeMod  Qganuu.  JlomosHUTENRHO B ClAy4yae — HaXOXACHUS
€IMHCTBEHHOTO BO3MOXXHOTO HAa3BaHUS JIUTO, MJIM HECKOJIBKUX BO3MOKHBIX
BApUMAHTOB JUTO K paHry ¢auuy, BBIYMCICHHOMY Ha NpPEabIAYyLIEM Iare,
n00aBIIIeTCS TONOJIHUTEIbHBIN KO3(PPUIUEHT.

Pe3ynbraTomM anroputMa SBISIETCS PAaHXUPOBAHHBIA CIUCOK (ammii ¢
YKa3aHUEM JIUTO JJis Kaxaou dauuu. JJaHHBIM CIIMCOK MOXKET MCIO0JIb30BaThCS
JUIsl aBTOMAaTU4YeCKOW (BbIOMpaeTcst (anusi ¢ HauOoyiee BHICOKUM PAHIOM) WIIU
aBTOMATHU3UPOBAaHHON (IIOJIb30BATEII0 IpEAaraeTcsi BbHIOOP U3 HECKOJIbKUX
danuii, eciu UX paHry OJIM3KH) KJIacCU(PUKaAIUU.

3. IlporpammHasi peaju3anus U pe3yJabTaThl.

[IporpammHas peanuzanus aaropuTMa BbIIIOJHEHA Ha s3bike Python 3.11.
Mopdonornueckuii aHaiau3 OCYIIECTBISETCS C HCIOJIb30BAaHUEM OUOIUOTEKH
pymorphy3. Takxke 1y paboTsl HCTIONB3YIOTCS OubIHoTekn dataclass m numpy.
Jlig onucaHusi caoBapei MCIOJIb30BaJIUCh (hailibl B TEKCTOBOM (opmate. s
YCKOpeHHUs pPaboThl MO MCXOAHBIM CIIOBApSIM CTPOSITCS  JAOMOJHUTEIIbHbBIE
WHJICKCHBIE (haiIbl.

[Ipouiecc o00yueHus 3akiro4alics B MOAOOpPE 3HAYCHUM CIEIYIOIIMX
napameTpoB (t1ad. 1). OO0yueHue pa3pabOTaHHOW NPOrPAMMHON peanu3aluu
aJIrOpUTMa MPOBOJIUIIOCH HA OCHOBE 00yyUarolel BEIOOpKU 13 66 mpumepos. s

06y‘I€HI/IH HCITIOJIB30BAJICA MCTOJA I'paAUCHTHOT'O CITyCKAa. MGTpI/IKa KaducCTBa IJIAd
N

o 1 1
poBeJeHUS 00YUYEeHUS paCCUUTHIBACTCS IO CIENyIoIIel popmyre L = NZ;’ rae

i=1 K
N — KOJIMYECTBO TECTOBBIX MPUMEPOB, ki — MOPSIAKOBBI HOMEP MPABHILHOTO
OTBETa B TMOJYYECHHOM pPaHXUPOBAHHOM CIHCKE JUIisi mpumepa i. B ciydae
HaJIM4Msl B PAH)KUPOBAHHOM CIMCKE HECKOJBKHX MPUMEPOB C OJUHAKOBBIM
paHTOM TOPSAKOBBIA HOMEp [UIsl HUX ycpenmHsercs. Hampumep mis
pamwKHUpoBaHHOTO (C yka3zaHweM panra) cmucka A(5.2), B(4.7), C4.7),
D(4.7)),E(1.6) npu npaBunsHOM oTBeTe B 3Hauenue k; Oynmer paBHSATBCS 3



(cpennsist mo3unust B, C u D). B pesynbrare 00ydenust Ha oOyuaromieil BbIOOpke
OBLJIO TOCTUTHYTO 3HaUCHHE MeTpUKH KauecTBa L=0.681.

Ta6muna 1. [TapameTpsl 00ydeHHs alropuTMa.

OntumanbHOE
[Tapamerp Bo3moxHbIE 3HaAUEHUA
3HAYEHUE
VYuuteiBaTh 1 JuinHy onucanus | 0 - Her, | - na. 0
Gbanumn.
Hopmupytromuit koapdumment | 0 - He yunutsiBaetcs, 1 - | 10
(banuu, 3aBUCSIINI OT YUUTBIBAETCS JINHEWHO;
KOJIMYECTBA OMMCAHHBIX TUIIOB | MHAYe C 3aJaHHBIM
XapaKTEePUCTUK JJIs OCHOBaHMEM Jiorapudma
paccMmaTpuBaeMon daruu. (Hanmpumep, )
Koaddunment yuera B panre Yucno 1
HaWJEHHBIX B ONIMCAHUU CJIOB
pHU3HaKa CO 3HAYUMOCTHIO 1.
Koaddunuent ydyera B panre Yucno 0.9
HaWJIEHHBIX B ONTMCAHUU CJIOB
pHU3HAKa CO 3HAYUMOCTHIO 2.
Koaddunuent ydyera B panre Yucno 0.8
HaWJEHHBIX B ONIMCAHUU CJIOB
npHU3HaKa CO 3HAYUMOCTBIO 3.
Koaddunment yuera B panre He | Uucio 1
HaWJEHHBIX B ONTMCAHUU CJIOB CO
3HAYMMOCTBIO 1.
Koaddunuent yuera B panre He | Yucio 2/3
HalJEeHHBIX B OIIMCAHUU CJIOB CO
3HAYMMOCTBIO 2.
Koaddunuent yuera B panre He | Yucio 4/9
HaWJEHHBIX B ONTMCAHUU CJIOB CO
3HAYMMOCTBIO 3.
Koadpunment noHmxeHus Yucno 0
3HAYMUMOCTH 19 "He3HAYNMBIX "
CJIOB.
Pasmep mitpada 3a HeHalimennoe | Yucio 1
CJIOBO
Tun yuera idf [enoe yucno: 0
0 - HE yuuThIBaeTCH,
1 - yuuTeiBaercs
JIMHEMHO, MHA4YE
YUHUTBIBAETCS KaK
Jorapudm ¢ yKazaHHBIM
OCHOBaHHEM
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Koaddunment 3naunmoctu Tuna | Coucok 3HaYCHUH {"rock":2,
IpU3HaKa B pacueTe paHra KO3 UIIMEHTOR IS "Color":0.6,
Ka)XJ0TO TUMa npu3Haka | "structures":1,

"texture":1,
"inclusion":1,
"inclusionorg
"1 ,
"roundness":1
, "sort":1,
"border":1}

JloGaBouHBI KO3(PPUITMEHT 32 | YUCTIO 3

€IMHCTBEHHOE HallJICHHOE

Ha3BaHUE JINTO

Jlo6aBouHBIN KOAPDUITMEHT 32 | YUCIIO 0.5

HECKOJIbKO BO3MOMHBIX

HallleHHOE Ha3BaHUU JIUTO

[TonobpanHbie 3HaUEHUS MAPaMETPOB HCIOJIB30BAIUCH AJISL MPOBEICHUS
TECTUPOBAHUS Pe3yIbTaTOB PabOTHI HA TECTOBOM BHIOOPKE ONMHUCAHUIN KEPHOB.

TecTupoBaHue MpoBOAUIIOCH HAa 58 mpuMepax. Pe3ynpTaTel TECTUPOBAHU:
L=0.576, na nepBoM MecTe Hy>kHas (auus npu Beidope u3 42 dauuii okazanacek
B 25 mpumepax, Ha BTOPOM B 7 TpuUMEpax, Ha TPETheM B & MpuMepax.
KoMmoneHnTa nuto Obla onpeseneHa npaBuibHO B 46 mpumepax.

4. 3akiaodyeHue

[IpeacTaBneHHBI AITOPUTM KIACCU(DUKAITUN TTOTHOTEKCTOBBIX OMUCAHUN
KEpPHOB MOXET HCIIONb30BaThCs Il aBTOMATH3allMM IpoIecca ONpPEAEIICHUS
KJIaCCOB JUTO(alUi MpH MOCTPOECHUH JUTO(PAIMOHHBIX KapT, B TOM YHCJE B
pa3pabaTbIBa€MbIX B HACTOSIIEE BpPEMs CUCTEMaX, KOTOPbIE JTOJKHBI 3aMEHUTD
Petromod B HaumoHanpHbIX Koprnopauusix. [Ipm oOpaGoTke cneuuamucTom
OMKCaHUI KEPHOB AJITOPUTM MOAOHpaET HauboJiee BEPOATHBIE KIIACCHI, COKpaIlast
BpEMsI Pa3METKH UCXOJAHOT0 MaTeprana. [ [penMyniecTBoM anropuTMa siBJISIEOTCA
BO3MOXHOCTh OOpaOOTKM apXMBHBIX JAHHBIX W JaHHBIX CTOPOHHUX
WCCIICOBAHNM, ajanTalus K PYCCKOMY S3bIKY, BO3MOXHOCTH JIOKAJIBHOTO
VCIIOJIb30BaHUs, BO3MOKHOCTh y4€Ta IMOPSAJIKa CIOB B OITMCAHUSAX.
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