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BBeaenue

NHBepcHOHHO-TIpOTHO3HOW — TakeT mporpamMm [P Seismic mnpegHasHaueH s ri1yOoOKou
KAUEeCTBEHHOW M KOJUYECTBEHHOM WHTEPIPETAlUA JaHHBIX CEHCMOPA3BEIKHM COBMECTHO CO
CKBa)KMHHBIMH JIaHHBIMHU.

[TpyuMeHSIIOTCSI COBpEMEHHBIE TEXHOJOTMM CEHCMMUYECKONM WHBEPCHM, MAIIMHHOTO OO0Y4YEHUS
(HepOHHBIE CETH, JIMHEHHBbIE U HEJIMHEHHbIE perpeccuu, Kiaccu(uKaluus U alroOpuTMbl IPOEKIIUH
MHOIOMEPHOT0 MpocTpaHCcTBa B 3-X MepHoe ¢ RGB Busyanu3zanueit pe3ynbTaTos).

[TporpamMmmHoe obecrieueHrne OCHOBAHO Ha COBPEMEHHOW KOHLEMIUH Pa3AeieHHs SApa CUCTEMbl U
(YHKIMOHATIHHOTO HAMTOIHEHHS CUCTEMBI:

Sapo cuctembl BBIIOJIHEHO B BUIE KJIacCH4eckoro rpaduueckoro uHrepdeiica (HampuMmep Kak B
Petrel) ¢ nabopom manenel Ui JepeBa AJIEMEHTOB IMPOEKTA, JIepeBa MpOLeayp U TrpaduuecKoi
MaHeNu, T/e pacrojaralTcs rpaduueckue OKHa JUis BHU3yalu3alds CEHCMUYECKUX pa3pes3oB,
CJIaliCOB, KapT, CKBaXUHHBIX JAaHHBIX. B S7p0 BXOAUT COXpaHEHHWE M BOCCTAHOBJIEHHE MPOEKTA.
OCHOBHBIMHU 3JIEMEHTAMU SIpa ABISAETCS HAOOP CTAaHAAPTHBIX KJIACCOB VIS ONMUCAHUS OOBEKTOB —
MOBEPXHOCTH, Ky0a, TOYEK, CKBAXKMH C BO3MOXKHOCTbIO MX YTEHHS 3allCH U JETKOro
MCIIOJIb30BaHUs IIPU HAMTUCAHUH (PYHKIIMOHAIBHBIX MOJYJIEH B BUJIE TUIaTHHOB.

OyHKIMOHATIBPHOE HAIMOJHEHHE CUCTEMBbI — BBINIONHEHO B BHuae IuiarnHoB (DLL Oubnuortexn),
BKJIIOYasi MOJYJIM BBOJIa BHIBOJA C BO3MOXKHOCTBIO MepeHoca ATHX (YHKIMOHATBHBIX MOAYJEH B
Ipyryro cuctemy (Hanpumep B Petrel).

[Taxer IP_Seismic paspabaTtsiBaeTcst kKomnanuen - OOIIECTBO C OTPAaHUYCHHON OTBETCTBEHHOCTHIO
"JIaboparopus Ilpuesxesa" opunuaibHOro pe3uieHTa MHHOBAIMOHHOTO 1IeHTpa CKOJIKOBO
http://sk.ru/net/1121541/

Caiit komnanuu www.ivanplab.ru
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1. I'padpmueckun uarepeiic

IP_Seismic cocTOHUT U3 TpeX OCHOBHBIX MaHENEH:

Project tree (npoekTHOe AepeBo)

Graphics windows panel (Fpadpurueckan

y—;——\ naHesnb)
| | T T

[L1} (50 5 wdl

Procedure tree (CnMCcoOK MCNOAHAEMbIX
moAynei - npoueayp)

IP_Seismic BKIIOYaeT HECKOJIBKO rpaduyeckux naHesiei ¢ N3MEHIEMBbIMH pa3MEPaMH:
Project tree — 1oka3bpIBaeT MPOEKTHOE JIEPEBO C DIIEMEHTAMH PA3TUYHOTO THIIA, KOTOPHIE
TIOSIBJISIFOTCS B TPOTIECCE UMITOPTA JIAHHBIX WM B TIPOIIECCE UX TIepepabOTKH C ITOMOIIIBIO
COJIepKaTEIbHBIX MPOLIETYP.

Procedures tree — moka3pIBaeT CIIUCOK MPOTpamMm (IIPOIIEYP) BBHITOIHSIOMINE COEPIKATEIIbHBIC
JEUCTBUS.

Graphics panel — 1103BOJII€T TTOKA3bIBATh HECKOJIBKO IPpaUECKUX OKOH PA3HOTO THUIIA.

2. MeH1o

FILE

File Bximrowaer cnemyromiee:

Open Project — oTKpBITH IPOEKT U3 (HAHIIOB C COXPaHEHHBIM MPOEKTOM

Save Project as — coxpaHeHue MpoeKTa B BUJie Habopa (aiiinos- ¢aili ¢ JepeBoM MpoeKTa U
JTUPEKTOpUEH ¢ HAbOpOM BceX ApPYrux ¢ailsos.

New Project — coznganue HOBOTO TPOEKTa

Import — umnopT naHHbIX B BUje ciaeayromux Gopmaros: Excel, CPS-3, SEGY, LAS,...
Export — skciopt SEGY, noBepxHocTH, HA0Op TOUYEK

Application setting — 3aaHue sA3bIKa ¥ IPYTUX IaPaAMETPOB.
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—1 RGE Map -
Cratthechon
RGE Section

Well Logs

WellSection
Function

Histogrem

Map X,Y — OoTKpBIBa€T HOBOE OKHO JUIsl BU3YaTu3alluK KapThl (2/] OKHO) [71s CIeMyIOMUX THIIOB
JTAHHBIX: CJIAHCBI CEHCMUYECKUX KyOOB, TOBEPXHOCTH, aTpUOYThl HOBEPXHOCTH, CKBAKUHBI, TOUKU U
aTpuOyThI TOUYEK, MHIIAHHBI KyOOB (TTO3UIINS ), KPOCCIAWMHBI KYOOB (TIO3UITHS)

RGB Map — no3BoJisieT BEIBOJUTH KapThl ¢ 1IBeTOBbIM cMernBanueM RGB. [lepBas BeiOpanHas
KapTa OyJeT prucoBaThCs KpaCHBIM IIBETOM, BTOpast 3eJIEHbIM U TPEThs CUHUM. BmecTe Bce Tpu
KapThbl OyIyT MOKa3aHbl CMEIIAaHHBIMU OTTEHKaMHM IO 3HaYEHUSIM C TPEeX IpUIOoB (KapT).
CrossSection — OTKpbIBa€T HOBOE OKHO JIJIsl BU3YATU3AINH CEHCMHUYECKUX Pa3pe30B BIOJIb
MHJIAHOB WJIM KpOoccyiaitHOB (21 0KHO) /IS CIeIyIOIIMX TUIIOB JaHHBIX: MHIIAHHBI KyOOB, ClIalChl
ceficMrIecknX KyOOB(ITO3UIHS ), TOBEPXHOCTH(TIO3UIIHS ), aTPUOYTHI ITOBEPXHOCTH(ITO3UIIHNS ), TOUKH
U aTpuOyThI TOUEK (TO3UIH ), KPOCCIAHHBI KyOOB (ITO3HILIKSA), TPOEKIUS TPACKTOPUNA CKBAXKHH.



RGB Section — 0TKpbIBa€T HOBOE OKHO JIJIsI BU3yaJu3allid CECMUYECKUX Pa3pe30B BIOJIb
WHJIAHOB WK KpocclaitHoB (2]] OKHO) CO CMEIIMBAaHUEM IIBETOB C TPEX KyOOB.

Well log — oTKpbIBaeT HOBOE OKHO ISl BU3YAJIM3ALMU KPUBBIX KapOTa)XeH BAOJb CTBOJIA CKBAYKUH.

Function — mo3BossieT BU3yalin3aiui0 HECKOIbKUX (PYHKIIHIA TSl Tap BRIOPAHHBIX aTpUOyTOB
TOYEK.
Histogram — no3BoJisieT BU3yaIH3aIli0 TUCTOTPAMM JIsl HECKOJIBKHUX aTPUOYTOB TOYCK.

Windows

[To3BonsieT opraHn30BaTh OKHA

Lipx IP_Seismic ver 1/2/20.
Windows | Help
Side by Side ...
Cascade
Tile Horizontal
Tile Vertical

Minimize All

Maximize All

Side by Side — momecTuTh OKHa B pelIETKY
Cascade — pa3MecTuTh OKHA B BHJIE KaCKa/1a
Tile Horizontal — pacMeTHTh OKHA C pa3/IeJICHHEM 10 TOPU30HTAIH

Tile Vertical — pacMeTUTb OKHa ¢ pa3/ielIeHuEM 110 BEPTUKAIN
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Ilo3BomsieT IIOJIYUUTH ONIMCAHUEC ITPOrpaMMbl Ha pyCCKOM WJIM Ha AHTJIMHCKOM SI3BIKE
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3. Project tree

Iloka3siBaet IMPOCKTHOC ACPCBO C 3JICMCHTAMU PA3JIMYHOI'O THUIIA, KOTOPBIC MOABJIAIOTCA B IIPOLCCCC
HMIIOPTA JaHHBIX UK B IIPOLECCE UX nepepa60T1<H C IIOMOMIBIO COACPKATCIBHBIX IMTPOLEAYDP.

Jns BuU3yanu3aluu DJIEMEHTOB M3 TMPOEKTHOTO JepeBa [UIsl aKTUBHOIO Trpauueckoro OKHa
(HampuMep KapTa MM pa3pe3) UCHOJb3yeTcs: BhIOOp 3TuX 31emeHToB B BuAe checked (ycraHoBka
«YTOYKH» B TI0JIC BBIOOPA).

Jpyroii Tun BbIOOpa 3IIEMEHTOB MPOEKTHOTO JIepeBa B BHJE «3aUEPHEHUS» MCIONB3YETCs Ul UX
yAaJeHusl WM JJIs MaccoBOro mnepemenieHus. Hekotopeie mporpamMmbl TpeOyHOT HCIOJIB30BaHUE
TAKOro BBIOOpA IS ONpPENEICHHS] HECKOJBKUX JJIEMEHTOB JUIsi 0OpabOTKM (Hampumep BBIOOP
HECKOJIbKUX CKBKUH WJIH KyOOB).

HmeeTcs BO3SMOXKHOCTD IEPEMELICHHUS 3JIEMEHTOB ITPOSKTHOTO AepEeBa C BHIOOPOM IIEMEHTA U €T0
nepeMeIeH s TPH MTOCTOSTHHO HAXaTOH MpaBoi KiaBui MeImku drag and drop

BbI30B MEHIO C MOMOIIBIO MPABOM KJIABUIIIN

Window Property ...
Delete selected
Insert folder

Import ...

Export ...

Make clone (Boreholes)

Window Property

CBoiicTBO 00bEKTOB B [IPOEKTHOM JIepeBE O0BEKTOB MOXKHO MOJIYYUTh U MOJU(PUIIMPOBATE €CIIN
Ha)kaTh MPaBYI0 KHOMNKY IPU HaBeleHUH Ha 00beKT. CIUCOK 3aKJIaJI0K MEHSETCS B 3aBUCUMOCTHU OT
TUIA O0BEKTA.

IP statistics x

Visualization params  Description  Statistics Table Operations

Name _'D | Line color -

Colortable |RedBiue v | Line Thickness [2
Color reverse . & g

Min color [1691.119140625 | Max color [4342 958984375

Interpolat A

ol[1][2](3]/4|lsile][7liallol AN v
Clearall |« >

Domain Minimum Maximum

Ok Cancel




B nanHOM OKHE MOXHO pelaKTUpOBaTh 3HAUEHU MUHUMYMa U MaKCUMyMa LIBETOBOM TaOIUIIbI a
TaK)Ke TOJIIIMHEI ¥ [BETA JIMHUN JUISI BU3YyaTU3alliu.

Description MoxxHO mocMOTpeTh 1 penakTupoBaTh Description amst oObekTa

Statistics CratucTrKa Tak)ke 3aBUCUT OT TUIA OOBEKTa U MO3BOJISET IOCMOTPETH OCHOBHBIE
napaMmeTphbl.

Table [Toxa3eiBaeT 3HaueHUs 0OBEKTOB B BUE TAOIUIIBI

Operation [103BoJISI€T BBITIOIHITH HEKOTOPHIC ONEPaliU C 00bEKTaMH (BUJI OTIepaIiii 3aBUCHT OT
TUTIA OOBEKTOB).

Delete Selected

VY nanuth 00BEKTH U3 IPOESKTHOTO JIepeBa.
Bri6path (3auepHUTH) 00BEKTHI U BoIOpaTh U3 MeHIo Delete Selected

Insert Folder

CO3[[aTI> MarkKy ¢ BO3MOXHOCTBIO €T0 IICPEUMCHOBAHUSA U IICPEMCIICHUS 00BEKTOB

Import

Export
CrapTyeT MEHIO 110 UMIIOPTY WJIH 3KCIIOPTY



4. Graphics Panel

CMeHa 110J102KeHN sl OKHA (CIIBUT B CEKTOPE OKOH) MOXET ObITh BBIIIOJIHEH C IOMOIIBIO MBIIIKH C
Ha)KaTOM JIEBOIM KHONKOM. I'padpuueckoe OKHO CTaHOBUTCS aKTHBHBIM.

N3menenns macmrada rpadpuuecKnX OKOH BEITIOTHICTCS ¢ TOMOIIBIO KOJIECHKA Ha MbIIIKe. J{iist
9KpaHoB ¢ (pyHKIueH “touchpad” 3T GyHKIIMH MOTYT OBITh BBIIIOJIHEHBI C IIOMOIIBIO MAJIBIIEB.

Ceoiicmea cpaghpuueckux 00vexkmoe

MO’KHO TIOTYYUTh ¥ MOAU(DHUIIMPOBATH €CITU HAKAThH NIPABYIO KHOIKY TPY HAaBEJACHUH HA OOBEKT B
rpaduuecKux OKHaX.
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Well appearance
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5. Procedure Tree

IToka3sIBaeT AepeBO AOCTYIHBIX COJEPHKATEIbHBIX TPOLIEAYP



Input  Windows

Import
Export
Surface attributes
|
Griding points to surface
Mashine Leaming surface prop
Surface factor analysis
SOM classification
Calculator for suface propertie
=- Seismic attributes
| Cube to suface properties extri
Machine Leaming cube predic| L
ML Faults/Fracture Detect
ML Faults Tracking
Seismic Footprint Removal
Postatack seismic inversion
AVO seismic inversion
AVOAZ seismic inversion
Seismic atributes
Seismic cubes factor analysis
Cubes classification
- Seismic facies analysis
Calculator for cubes
*- Calculator for realized cubes
Wells
- Well log cross plot
~Well log classification
- Well log NeuralNetwaork
- Calculator for wells
=)- Points attributes
- Mashine Leaming property preg
- Caleulator for points
= Gravity Magnetic
-- Express modeling and inversion
- Layers modeling and inversion

g

I g

Procedures

Modynu esoda ebiso0a

Project2Project transfer data — uteHne 06beKTOB U3 1060ro coxpaHEHHOro npoekTa .IPX/.IP,

SEGY loader — BBOA, ceiicmmyeckmnx aaHHbIx B dopmate SEGY 3D (ans SEGY 2D ecTb 3arpysKa Kak ncesao 3D),
LAS loader — BBOA, CKBa*KMHHbIX AaHHbIX B popmate LAS,

Excel wells loader - BBoa ckBaxkMHHbIX AaHHbIX B popmaTe Excel,

Excel points attribute loader - BBog, AaHHbIX MPOCTPAHCTBEHHbIX TOYEK C aTpubyTammn B popmare Excel,

ASCII points loader - BBog, AaHHbIX MPOCTPAHCTBEHHbIX TOYEK C aTpnbyTammn B popmate ASCII,

Surface ASCII loader - BBog, AaHHbIX NPOCTPAHCTBEHHBIX ceToK 2D c atpmbytamu B popmate ASCII,



XYZ loader - BBoA, A@aHHbIX MPOCTPAHCTBEHHbIX CETOK C aTpmbyTamun B popmate XYZ,

Well Marker loader - BBog, AaHHbIX MapKepoB Ha cKBaxknHax B ¢popmate Petrel ASCII,
Time Depth log loader- BBoa AaHHbIX “Bpemsa -rnybuHa” Ha ckBaxuHax B popmate ASCII,
SEGY export — BbIBOA, CEMCMMUYECKUX AaHHbIX B dopmaTe SEGY 3D,

Surface export — BbIBOZ, AaHHbIX ceToK 2D c atpubytamm,

Points export — BbIBOA AaHHbIX TOYEK C aTpubytamu.

Modynu pabomel ¢c 2D ampubymamu (c Habopom Kapm)

Machine Learning surface property prediction — moaynb ans nporHo3a 3¢ PpeKTUBHbIX NapameTpos No Habopy 2D
aTpubyToB (Habop KapT) Ha OCHOBE JINHENHOWN PErpeccun, perpeccum Ha OCHoBe HEMPOHHbIX

ceten, ACE perpeccun, Random Forest perpeccun, Kohonen Neural network perpeccun, perpeccum TNN Ha ocHoBe
HeMpOHHbIX ceTelt Koamoroposa ¢ Npon3BoabHbIMU GYHKLMAMM akTuBaL K. Ha 8xo0e — HECKONBbKO KapT ¢
CENCMMUYECKMMM aTPUBYTaMK (Hanpumep Hape3KM aMnaUTyA, B naacte) U Habop TOYeK naactTonepeceyeHus ¢
NPOrHO3HbIM NapameTpom (3 eKTUBHbIE TONLWMHDI, CPeAHAA NOPUCTOCTb, HaKONeHHana Aobblva, ...). Pesyaemam —
HEeCKO/IbKO KapT C MporHo3amu cpegHero 3HadyeHusa, P10, P50, P90 1 pasbpoc nporHo3a (cTaHaapTHOE OTKNOHEHME).
Surface_Factor_Analysis — mozynb BbluMCNEHUA HE3aBUCMMBIX paKTOPOB No Habopy 2D aTpubyTos (Habop KapT) Ha
ocHoBe 1) TexHonormm Autoencoder - «y3KOro rop/ibiLKka»; U 2) MeToZa rnaBHbIX KomnoHeHT PCA (principal component
analysis). MoKeT ncnonb3oBaTbCs 419 BblAe/EHUA 30H TPELWMHOBATOCTU. Ha 8xo0e — HECKO/IbKO KapT ¢
CENCMMUYECKMMM aTPUBYTaMK (Hape3KM aMNAnTyA B NaacTe). Pe3ysbmam — HECKO/IbKO KapT C HE3aBUCUMbIMM
KOMMNoHeHTamu (bakTopamm).

SOM classification— moaynb kKnaccuounkaumm Habopa KapT € y4ETOM CKO/Ib3ALWLEro OKHa Ha OCHOBE a/ITOPUTMa Camo-
opraHusytowmxca Kapt SOM (self-organized mapping by Kohonen) ¢ ucnonbzosanuem 1D, 2D 1 3D KoHdurypauum
HeMpOHHbIX ceTeit KOHOHeHa. Ha 8x00e — HECKO/IbKO KapT C CEMCMUYECKUMU aTPUByTaMu (HapesKku amnauTtya, s
nnacte). Pesysbmam — ofHa UM HECKO/IbKO KapT € pe3y/ibTaTamMu KnaccuouKkaumm ¢ BO3SMOXKHOCTbI0O RGB
BU3yaNun3auuu.

Calculator for surface properties — MHOroCTPOUYHOM KanbKyNATOP Ha 6ase cH ¢ JOCTYNOM K AaHHbIM B CKOJIb3ALLEM
OKHe. Ha 8xo0e — HECKO/IbKO KapT C CeMCMUYECKMMM aTpubyTamm (HapesKku amnauTyg B nnacte) Pesyabmam — ofHa
KapTa ¢ pe3y/ibTaTamu BblYUCAEHUIA.

Mooynu pabomei ¢ celicmuyeckumu Kybamu

Modynu pabomel ¢ celicmudeckumu Kybamu no3eonaa1om nosay4ams 8 Kayecmae pesyanbmama eupmyasnsHbie Kybbi.
TaKue Kybbl COXPAHAOM MOsIbKO G/A20pUMM 8bI4UCAEHUS U M0ABAAMCA M2HO8eHHO. [Tpu su3yanusayuu no paspesy
npoucxodum 8blYUCAeHUEe MOAbKO mex mpacc, Komopole Haxo0amcsa 67U3K0 K pa3pesy U No3momy MOXHO OYEHb
6bicmpo 8u3yanu3uposame pesynbmam, 6e3 8blyUCAeHUA 8Ce20 Kyba. TaKm#e ecmb 803MOXHOCMb KOPPEKYUU « HO
aAemy» napamempos pacyema ¢ 6bicmpoli suzyanusayueli, Ymo no3eosasem 8binoaHAMs bbicmpoili nod6op
napamempos Ha paspese ¢ susyanusayueli CKBAOHUHHbIX KPUBbIX.

Moaynu paboTatoT c 3D daHHbIMU (BKNKOYAA BBOA, M BbIBOA). IMeeTcA BO3MOXKHOCTb MCNO/Ib30BaHUA NapaafieNbHbix
BbIYMCIEHUMN C UCMOJIb30BAHUEM MHOTFOALEPHbIX BbIYUCUTENBHBIX YCTPONCTB (TONbKO A1 HEKOTOPbIX BPEMAEMKMNX
aNrOpUTMOB, HEMPOHHbIE CeTH, KnaccuduKaums, perpeccus 6anKaiwero cocena).

EcTb BO3MOXHOCTb paboTbl ¢ 2D auHuamu B BuAe ncesao 3D KyboB (Tpu uHNaliHa). MmeeTca cneunanbHbii pexkum
3arpysku 1 BbIrpy3Ka pesynbTaTos, B 3TOM cayyae, byaet B Buae 2D npodunen.

Machine Learning cube prediction— moaynb ans nporHo3a apdeKTUBHbIX NapameTpoB No HAbopy ceMcMUYeCcKnx
Ky60B (No/iHble, yr1oBble CYMMbl) Ha OCHOBE IMHEMHOWN perpeccum, perpeccum Ha OCHOBE KNacCUYECKMX HEMPOHHbIX
ceTel, perpeccum Ha OCHoBe HEMPOHHbIX ceTeit KoaMoroposa ¢ NPousBo/ibHbIMU GYHKUMAMK akTUBaUMK. Ha

eéxo0de O[INH UM HECKO/IbKO Ky60oB (yrnoBble 1 asuMyTasibHble CyMMbl, 06ble Kybbl ¢ aTpnbyTamm) U HECKONBbKO
CKBAYXMH C NPOrHO3HbIMW KPUBbIMU. MOXHO 334aTb KPOBJIKO M MOAOLBY NAACTA AR OFpaHUYEHUs

nporHosa. Pe3ynbmam — BUpTyasibHble Kybbl C NPOrHO3HbIMMW NapameTpamu, NPOrHo3aMu cpeaHero 3HavyeHnus, P10,
P50, P90 1 pasbpoc nporHosa (cTaHA4apTHOE OTK/IOHEHMe).

Poststack seismic inversion — Moaynb NHBEPCMOHHbIX MOCTPOEHMUM 1A OLLEHKM aKyCTUYECKOro MMMeAaHca Ha OCHoBe
KN1acCUYECKUX MHBEPCUOHHbIX aNTOPUTMOB C UCMOIb30BAHUEM CEMCMMUYECKOTO MMMYNbCa UM HA OCHOBE U3B/IEYEHMA




CTaTUCTUYECKOTO MMMYIbCa OTAENbHO ANA KaXKA0M Tpaccbl. Mogaynb TakxKe BKatoyaeT Coloured Inversion (npocrtan
WMHBEPCUSA) U CNEKTPaNbHOE BblpaBHMBaHWE celicMmyeckoro Kyba. Ha exode oanH celicMUYecKkmnii Kyb (monHas cymma).
Mmnynbc M3BNEKAETCA aBTOMATUYECKM C KaXKAOW Tpacchl. Pe3ysabmam — BUPTyanbHbli Ky6 ¢ Al C BO3MOXKHOCTb
0onepaTMBHOIO U3MEHEHUA NapameTpoB.

AVO_seismic inversion — moy/nb MHBEPCUOHHbIX NOCTPOEHUI Ha OCHOBE COBMECTHOIO MCNO/Ib30BaHUA Habopa
YrNoBbIX Ky60B A0 CyMMUpOBaHMA Ana BbluncneHua Al, Vp/Vs, density Ha ocHoBe ypasHeHuit Aki, Richards c
BblYMCNEHMEM B CEKTPaNbHOM obnactu. Ha exode - Habop yrnoBbix Ky60B, MMMNY/bC U3BEKAETCA aBTOMATUYECKU C
Ka 4ol Tpaccbl. MOXHO 3a4aTb HU3KOYACTOTHYIO MoAeb. Peayabmam — BupTyanbHble Kybbl ¢ Al, Vp/Vs, density ¢
BO3MOHOCTb OMEPATUBHOrO U3MEHEHMA NAPAaMETPOB.

AVOAZ_seismic inversion —moay/b MHBEPCUOHHbIX MOCTPOEHWUIN Ha OCHOBE COBMECTHOIO UCMOJIb30BaHMA Habopa
YF0BbIX M a3MMyTasibHbIX Ky60B 40 CYMMUPOBaHuA ana BbluncneHus Al, Vp/Vs, density, U nokasatenun asmumyTanbHOM
HEOAHOPOAHOCTU C BbIYUCAEHUEM B CNEKTPANbHOM 06nacTu. Pe3yabmam — BupTyanbHble Kybbl ¢ Al, Vp/Vs, density, 1
MoKasaTeNn asuMyTasibHOM HEOAHOPOAHOCTM density ¢ BO3MOMKHOCTb ONEepPaTUBHOIO M3MEHEHMA

napameTpoB. (Toabko 045 0npob608aHUA - He 20M0OB0 K KOMMEPYECKOMY UCMO/Ab308AHUIO)

Seismic_Factor_Analysis — moay/ib BbluMCeHUS He3aBUCMMBbIX GaKkTopoB no Habopy 3D atpmnbyTtos (Habop KyboB) Ha
ocHoBe TexHonormn 1) Autoencoder - «y3KOro rop/ibiliKka»; U 2) metoaa rnasHbix KomnoHeHT PCA (principal component
analysis). MoeT ucno/ib3oBaTbCs A4/ BblAe/IeHUA 30H TPELLMHOBATOCTU. Pe3ysbmam — HECKOIbKO BUPTYasIbHbIX
KybOB C OPTOroHa/IbHbIMW KOMMOHEHTaMW.

Cubes classification — moaynb 31 kKnaccudumkaumm no Habopy cemcmmueckmnx Kyboes Ha ocHoBe anroputma SOM (self-
organized map) c ucnonbzosaHuem 1D, 2D 1 3D KoHPUTypauuKn HEMPOHHbIX ceTelt KoHoHeHa 1 RGB Bu3yanusauymen
pesynbTaToB. Pe3ynbmam — BUpTyasibHble Kybbl pe3ynbTaTamu Knaccupukaumm.

Seismic facies analysis — moaynb gns BblgeneHua ceicmodauymii no popme CEMCMUYECKOTO CUTHA/MA B U3yYaeMOM
nnaacrte, UCNONb3YIOLWMI 41A KnaccudurKaumm ob6bEMHBIN curHan (cyb-kyb - HecKoabKo Tpacc). B KauecTBe anropmtma
ANnAa Knaccudmkaumm ncnonbsyetcsa anroputm SOM (self-organized map) ¢ ucnonbsosanmem 1D, 2D m

3D KoHdurypaumm HelpoHHbIx ceTeit KoHoHeHa n RGB BM3yanusauueii pesyibtatos.Pe3yabmam — Habop KapT C
pesynbTaTaMu KnaccuduKaumum.

Calculator for cubes — MHOrocTpoUYHOM KanbKynaTop Ha 6ase c# ¢ AOCTYNOM K AaHHbIM B CKO/Ib3AILLLEM OKHE (BK/tOUYEH
npumep npoueaypb! 411 BblUUCIEHUA Kyba KOrepeHTHOCTU U BblYUCAEHMA KYBOB A1A CNEKTPaNbHOM

AeKomnosunuum). Pesyabmam — BUPTYaNnbHbIN Kyb C pe3ynbTaTaMm BblUMCIEHUA.

Mooynu pabomel ¢ CK8AHCUHHLIMU OAHHbLIMU

Calculator for well logs — MHOrocTpoYHOM KanbkynaTop Ha 6ase c# A5 BbIMUCAEHUA HOBbIX KPUBBIX HA CKBAXKUHE C
AOCTYMOM K SAHHbIM B CKONb3SLLEM OKHE. Pe3ysbmam — HOBasA KpMBas C pe3ybTaTaMu BblUMCIEHNA

Machine learning well log prediction and classification — nporHo3s Kpuebix No Habopy 3aA4aHHbIX KPpUBbIX. Pe3yabmam
— 0jHa WM HECKO/IbKO MPOTHO3HbIX KPUBbIX MW KPMBaAs KAaccoB.

Well log form classification — knaccudukaums Kpumsbix no ux opme

Moodynu pabomel ¢ 2pa8UMA2HUMHbLIMU OAHHbLIMU

Layers gravy-mag modeling and inversion — moay/ib MoAeMPOBaHUSA U MHBEPCUMN FPABMMArHUTHBIX AaHHbIX HA
ocHose 3D nocnoiHo moaenun. MHeepcuA NO3BONAET KOPPEKTUPOBATL NAOTHOCTb UM NONOKEHMA FPAHML, CIOEB C
YY4ETOM MOAENMN OFPaHUYEHUIA.

Express gravy-mag modeling and inversion - mogynb moaennpoBaHna U UHBEPCUUN FTPABMMArHUTHbIX AaHHbIX Ha
ocHoBe 3D moaenu B popme Kyba SEGY.

Busyanusayus

Modynu eusyanusayuu 8KAHAOM OKHA € 8u3yanaudayueli Kapm, pa3pe3os Mo AUHUAM UAU MO0 KPOCC AUHUAM U
KOppenayusa CK8AXHUHHbIX OGHHbIX.

Nmeemcs 803MoIHOCMb coeMecmHo20 RGB u306paxceHuUs mpex Kapm (cMmeweHue KpacHo20, 3eA1eH020 U CUHE20
usemoes 0714 Kaxcooli us kapm).



Nmeemcs 803mMoHHOCMb coemecmHo2o RGB uzobpaxceHus mpex Kyboe (2D auHuli) 015 pa3pe3os u caalicos
(cmeweHue KpacHo20, 3es1eH020 U CUHe20 Yy8emos 041 Kan0020 U3 mpex Kybos).
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