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BBeaenue

HNuBepcuonno-nporHo3Ho maker [P Seismic mnpenHasHadeH mis TIIyOOKOM KayeCTBEHHOW U
KOJIMYECTBEHHOW HHTEPIIPETAlMM JaHHBIX CEHCMOpAa3BEIKH COBMECTHO CO CKBAKMHHBIMH
JAHHBIMHU.

[IpumMeHsIOTCS COBpEMEHHBIE TEXHOJOTMH CEHCMHYECKOW WHBEPCUHM, MAIIMHHOTO OOydeHUs
(HelpOHHBIE CETH, JIMHEHHBIE U HEJIMHEHHBbIE perpeccuu, Kiaccu(uKaluus U alroOpuTMbl IPOEKIIUH
MHOIOMEPHOT0 MpocTpaHCcTBa B 3-X MepHoe ¢ RGB Busyanu3zanueit pe3ynbTaTos).

[TporpamMmmHoe obecrieueHrne OCHOBAHO Ha COBPEMEHHOW KOHLIEMIUHU Pa3AeieHUs SApa CUCTEMBI U
(YHKIMOHATIHHOTO HAMTOIHEHHS CUCTEMBI:

Sapo cucteMsl - BBOJ, BBIBOJ, JEPEBO JaHHBIX, BU3yaIU3allUsl CECMUYECKUX Pa3pe3oB, CIANCOB,
KapT, CKB&XKMHHBIX JaHHbBIX, COXPAHEHHE U BOCCTAHOBJIEHHUE IIPOEKTA.

OYHKIMOHAIBHOE HAIMOJHEHHWE CHCTEMbl — BBHINOJIHEHO B Bujae miaruHoB (DLL 6ubnuoreku) c
BO3MOXKHOCTBIO TEpPEeHOCa 3TUX (YHKIMOHAIBHBIX MOAYJIEH B APYTyI0 CUCTeMy (Hampumep B
Petrel).

[Taker IP_Seismic pa3zpabarbeiBaeTcs kommnanuei - OOIIeCTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
"JIaboparopus [IpuezxeBa" oPpUIHATEHOTO pe3HICHTa HHHOBAITMOHHOTO IIeHTpa CKOJIKOBO
http://sk.ru/met/1121541/

Caiit xomnanuu www.ivanplab.ru

1. I'padpmueckuit unrepgeiic

IP_Seismic cocTOUT U3 TpeX OCHOBHBIX MaHeNeH:

Project tree (npoekTHOE AepeBo)

Graphics windows panel (Tpadpurueckan

"—q—-— naHenb)
5 i i : i
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Procedure tree (CnMcoK MCNoaHAEMbIX
mogynew - npouesyp)

IP_Seismic BKIIOYAaeT HECKOJIBKO IpapuuecKuX NMaHeeil ¢ U3MEHAEMBIMU pa3MEPaMU:


http://sk.ru/net/1121541/
http://www.ivanplab.ru/

Project tree — noka3pIBaeT NPOEKTHOE JEPEBO € JIEMEHTAMU Pa3IMYHOIO THIA, KOTOpPhIE
HOSBIISIOTCS B IIPOLIECCE UMIIOPTA JaHHBIX WM B IPOIIECCE UX MepepaboTKH ¢ MOMOIIIBIO
coJiepKaTeIbHbIX IPOLETYP.

Procedures tree — oKa3bpIBaeT CIIMCOK MPOrpamMM (IIPOILETyp) BBHIIOIHSIIOIINE COAEePIKATEIbHbIC
IICUCTBUA.

Graphics panel — 103BOJISET TOKA3bIBATh HECKOJIBKO IpaMueCKUX OKOH Pa3HOTO THUIIA.

2. Men1o

FILE

File Bxitouaer cnenyromiee:

Open Project — OTKpBITH IPOEKT U3 (HAKIIOB C COXPAHEHHBIM IPOCKTOM

Save Project as — coxpaHeHue npoeKTa B Buje Habopa (aiisos- ¢ails ¢ 1epeBoM MpoekTa 1
JTUPEKTOpUEH ¢ HAOOPOM BCeX APYTHX (ailyioB.

New Project — cozranue HOBOro IpoeKTa

Import — umnopt 1aHHbIX B Buje ciuenyrouux ¢popmaron: Excel, CPS-3, SEGY, LAS,...
Export — sxciopt SEGY, noBepxHOCTH, HA0OP TOUYEK

Application setting — 3aaHue sA3bIKa U IPYTUX IapaMETPOB.

Exit
P W Seismicver 12422019 HostiD=468A5T3CEFERFESFO0S06ED
[ File | Documment  Windoen  Help
Dpen Project ...
Save Project an ...
Hew Project
Froject mformation
Project ul
I p 1 ¥ PrepectlPraject transler data
Export B SEGY louader
Application sethngs i
o Exced wells loader
ASCH Timpectone loader
Encel points strribute loader
AECH points losder
Turface ASCH loader
'_m_| Windows KT loadler
: ‘Well Masker loader
: = Time Depth log loades
Surlsce strbates Production log [DuteTime) ivader
3 Wels
= Foriy stiriwiey
il Gty Magetic
Document

OTKPBIBAET HOBBIC TPAaPHUECKUE OKHA B CEKTOPE TPAPUUECKUX OKOH U BKIIIOUYAET CIIEIYIOMIee:



I P IP_Seismic ver 12/2/201%  HostiD=:

File | Document | Windows Help

F-] | hap B ¥

— RGE Map N |
Crawghection
RGE Section

Well Logs

WellSection

Function

Histo gram

Map X,Y — oTKpBIBacT HOBOE OKHO JJIS BU3yaIM3aiiy KapThl (2] OKHO) JUTsl CIIeYIOITUX THITOB
JAHHBIX: CJIAHCHI CEHCMUYECKUX KyOOB, TOBEPXHOCTH, aTPUOYThI TOBEPXHOCTH, TOUKH U aTPHOYTHI
TOYEK, MHJIAMHBI KyOOB (MO3ULINS), KPOCCIAWHBI KyOOB (TIO3ULIKA)

RGB Map — 110o3BosisieT BBIBOAUTD KapThl ¢ 11BETOBbIM cMmelnBanneM RGB. IlepBas BeiOpanHast
KapTa OyJeT pUcOBaThCS KPaCHBIM I[BETOM, BTOpas 3€JICHBIM U TPEThsl CUHUM. BmecTe Bce Tpu
KapThbl OyIyT MOKa3aHbl CMEIIAHHBIMU OTTEHKaMHM 110 3HAYEHHUSIM C TPEX IPUIOB (KapT).
CrossSection — OTKphIBa€T HOBOE OKHO JIJISl BU3yaJIU3allMU CEHCMUYECKHUX Pa3pe30B BIIOJIb
WHJIAHOB WA KpOoccliaitHOB (21 OKHO) /sl CIIeIy OIIMX TUIIOB JaHHBIX: HHIIAMHBI KyOOB, CIIAHCHI
ceficMuuecknx KyOoB(IO3UIHS), TOBEPXHOCTU(TIO3HIINS ), aTPUOYTHI TOBEPXHOCTH(ITO3UIIHS ), TOUKH
U aTpuOyTHI TOUEK (TIO3UIHS ), KPOCCIIAHBI KyOOB (ITO3HIINSA), TPOSKIUS TPACKTOPUN CKBAXKHH.
RGB Section — 0TKpsIBa€T HOBOE OKHO JIJIsl BU3yallM3alliU CEHCMHUUECKHUX Pa3pe30B BIOJb
WHJIAMHOB WJIM KpocciaitHOB (2]] 0KHO) CO CMEIIMBaHUEM LIBETOB C TpeX KyOoOB.

Well log — oTKkpbIBaeT HOBOE OKHO ISl BU3YAJIM3AllMU KPUBBIX KapOTa)XeH BAOJIb CTBOJIA CKBAYKUH.

Function — no3BosseT BU3yain3ainio HECKOIbKUX (PYHKIMN ISl Tap BBIOpaHHBIX aTpuOyTOB
TOYEK.
Histogram — no3BoJisieT BU3yalu3aluio THCTOrpaMM JIsl HECKOJIbKUX aTpUOYTOB TOYEK.

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 peIIETKY
Cascade — pa3MecTUTh OKHa B BUJIE KacKkaaa

Tile Horizontal — pacMeTUThL OKHA C pa3AeICHHEM 10 TOPU30HTAIN



Tile Vertical — pacMeTHTh OKHA C pa3AeICHUEM 10 BEPTUKAIN

Help

[To3BoJIsIeT MOJIYYUTh OMKMCAHKE TPOrPaMMBbI Ha PYCCKOM HJIM HA aHTJIMHCKOM SI3BIKE

IP Help _ 0

Copyright © 2018 IPLAB LLC. All ights reserved.
IP_Seismic - Reservoir property prediction and inversion package

- OBwme onepawm
- 3arpyska/Boirpyska
| 3arpysKa KoopmMHaTHBIX ToueK ¢ aTpubyTamu c Excel danna
. 3arpyska nosepxHoCTeR ¢ aTpubyTamm
- 3arpyska SEGY paina
3arpyska ckeaxuH ¢ Excel paiina (saronosok, TpaekTopuR, ..)
3arpysxka LAS painos
= NobepxHocTh
~ Mogyms Machine Leaming Surface Property prediction
- Moayns SOM_Clastering
- Mogyns Surface Factor Analysis
_ i Mogyne Suface Caleulator
(- Ceficruveckme KyGol
. Mogyns Machine Leaming Seicmic Cube prediction
- Mogyns ML Fracture detection
- Mogyne Seismic Factor analysis
- Mogyms Seismic Cubes Kohonen S5OM
Mogyne Classic Seismic Inversion
- Mogyns AVO Seismic Inversion
i Mogyne AVOAZ Seismic Inversion
- Mogyns S2L Seismic Inversion
. " Mogyns Seismic Calculator
=l AmpnByTol Touex
. " Mogyns Poirts Property prediction
[=)- Gravity Magnetic plug4ins
i Mogynb Express interpretation
" Momyne GraviMag Modelinginversion

Wrdopmawma o muueHsmm
WMastmipukatop=46BA513CBFEBFBFFO00806E9

[ata wavana=2/6/2019

[ata okonyarma=11/2/2021

Hrmp nakeTa=Al

Minr s o o meenRaTank=lhvare  Think Pad «1 Cahan




3. Project tree

IToka3wiBaeT IMPOCKTHOC ACPECBO C DJIEMCHTAMHU PA3JIMYHOI'O THUIIA, KOTOPBIC MOABJIAIOTCS B IIPOLECCE
HUMIIOPTAa JaHHBIX UJIK B IMIPOLECCE UX HepepaGOTKI/I C IIOMOIIBIO COACPIKATCIILHBIX TPOLICAYP.

Hmeercs BO3MOXKHOCTH IEPEMEIICHHUS SJIEMEHTOB IMPOEKTHOTO JiepeBa € BRIOOPOM JIEMEHTA U €r0
nepeMenIeH s MpU MOCTOSIHHO HaXKaTol MpaBoi KinaBuiy Melku drag and drop

BEI‘SOB MCHIO .C. IIOMOIIBIO npaBoﬁ KJIaBHIIIN
Window Property ...
Delete selected
Insert folder

Import ...
Export ...

Make clone (Boreholes)

Window Property

CBOIiCcTBO 00LEKTOB B IMIPOCKTHOM ACPCBC 00BEKTOB MOYKHO MOJIYYUTb U MO,[[I/Iq)I/II_[I/IPOBaTb €Cin
HaXXaTh IPaBYIO KHOIIKY ITPU HABCACHWU Ha 00bexT. Criucok 3aKJIaJ0K MCHACTCA B 3aBUCUMOCTH OT

THUa OOBEKTA.

IP statistics *

Visualization params  Description Statistics Table Operations

Name [0 Line color -
Color table IRedBiue | Line Thickness [2 v“i
Color reverse [ ) )

Min color [1691119140625 | Max color [4342 958584375

Interpolat A
of[1][2}(3][a|ls{le][7lisllo] IR (L] v
>

Clearall | <

Domain Minimum Maimum

Ok Cancel

B JAaHHOM OKHE MOXHO PCHAKTUPOBATH 3HAYCHUH MHHUMYMAa U MaKCUMyMa HBCTOBOﬁ Ta6J'II/II_U:I a
TAaKXC TOJINIMHBI U IIBETA JIMHAMN AJId BU3yalIu3aluu.

Description MoxHo nmocMoTpeTs U penakTupoBaTh Description i 00bekTa

Statistics CratucTuka TakKe 3aBUCUT OT THIIa 0OBEKTA U TI03BOJISIET TOCMOTPETH OCHOBHBIE

napameTphl.

Table [Toxa3sbiBaeT 3HaueHUS 0OHEKTOB B BHJIE TAOIUILI



Operation [To3BoJIsIeT BBITTOTHATS HEKOTOPHIC OTIEPALIMH ¢ 00BbEKTaMH (BUJ] OTIEpAllUA 3aBUCUT OT
THIIa OOBEKTOB).

Delete Selected

VY nanutb 00BEKTHI U3 MPOEKTHOTO JIepeBa.
Bri0Opath (3auepHUTh) 00BEKTHI U BBIOpaTh U3 MeHI0 Delete Selected

Insert Folder

CO3I[3.TB MarkKy ¢ BO3MOXHOCTBIO €T0 IICPCUMCHOBAHUS U IICPEMCIICHUS 00BEKTOB

Import

Export
CrapTyeT MEHIO 10 UMIIOPTY WJIH 3KCIIOPTY

4. Graphics Panel

CMmeHa 1oJ107keHus1 0KHa (CIBUT B CEKTOPE OKOH) MOYKET OBbITh BBIIIOJIHEH C IIOMOIIBIO MBIIIKH C
Ha)kKaToH JIeBOM KHOMKOU. ['padmyeckoe OKHO CTAHOBUTCS AKTHBHBIM.

HN3menennss macmrada rpaguyecKMX OKOH BBITIOJHAETCS C MOMOIIbIO KOJIECUKA Ha MbIIKe. J{Jis
9KpaHoB ¢ GpyHKIMEH “touchpad” 3Ti PyHKIIMKU MOTYT OBITH BBITTOJTHEHBI C TIOMOIIBIO TTAJIBIIEB.

Ceoiticmea zpaghpuueckux 06vekmoes

MOo>kHO NOTYYUTh U MOAU(PUIIMPOBATH €CIIU Ha)KaTh IPaBYIO0 KHONKY MPU HaBEJAECHUU HA OOBEKT B
rpau4ecKux OKHax.



£ Display settings
A welis appearance

= Export image
¥ Intersection player ...

O Zoom history Back
:’ Restore document limits

Turn OFF smooth mode

Common setting

XY map properties

Moy [EEETNIE |
MinY |B5391 E01E20

Mox (41711821842 | Maux | 46318 681515
Addiiansl optong

gt E—

(] Ghusicks pait mode

iy el | ek

Disply setting




XY map properties %
* Comman aptors | =+ Deplay setings | X el
I:'. Elue_Fed u|541:lrnzmn {-B01E BE100(| [ irrvest Colory
413783 -4.016.88
By cefact fooly | Close

Well appearance

XY map properties b
Paini mode
(W) M Welesds () imtersections wilh grid anly

Marker | ahed

Marbkcer type Cacle -

By defast Spky s

Export image
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Zoom history Back
Restore dokument limit
Turn OFF smoth mode

5. Procedure Tree

IToka3sIBaeT AepeBO AOCTYIHBIX COJEPHKATEIbHBIX TPOLIEAYP



Input  Windows

i— Export
- Surface attributes
]
Griding points to surface
i~ Mashine Leaming suface prop
Surface factor analysis
- SOM classffication
Caleulator for surface propertie
|- Seismic attributes
Cube to suface properties extri
- Machine Leaming cube predicl L
ML Faults/Fracture Detect
- ML Faults Tracking
Seismic Footprint Removal
- Poststack 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 classffication
- 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

Procedures

Modynu esoda ebiso0a

SEGY loader — BBog, ceiicMuueckux aaHHbIX B dopmate SEGY (2D/3D),

LAS loader — BBOA, CKBa*KMHHbIX AaHHbIX B popmarte LAS,

Excel wells loader - BBoa ckBaxkMHHbIX AaHHbIX B dopmaTe Excel,

Excel points atrribute loader - BBoZ, AaHHbIX NPOCTPAHCTBEHHbIX TOYEK C aTpnbyTammn B dopmarte Excel,
ASCII points loader - BBog, AaHHbIX MPOCTPAHCTBEHHbIX TOYEK C aTpnbyTammn B popmate ASCII,

Surface ASCII loader - BBOZ, faHHbIX NPOCTPAHCTBEHHbIX ceTOK 2D c atpnbytammn B popmate ASCII,

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



Well Marker loader - BBog, AaHHbIX MapKepoB Ha cKBaXknHax B ¢popmarte Petrel ASCII,
Time Depth log loader- BBoa faHHbIX “Bpemsa -rnybuHa” Ha ckBaxuHax B popmate ASCII,
SEGY export — BbIBOA ceMCMMUUECKUX AaHHbIX B dopmaTe SEGY(2D/3D),

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

Points export — BbIBOA AaHHbIX TOYEK C aTpubytamu.

Modynu pabomel ¢ 2D ampubymamu (c Habopom Kapm)

Machine Learning surface property prediction — moaynb gns nporHo3a 3¢ PpeKTUBHbIX MapameTpoBs no Habopy 2D
aTpubyToBs (Habop KapT) Ha OCHOBE NIMHEHOM PEerpeccun, Perpeccum Ha OCHOBE HEMPOHHbIX

ceten, ACE perpeccun, Random Forest perpeccumn, Nearest Neighbor perpeccuu, perpeccun Ha ocCHOBE HEMPOHHBbIX
ceTel C NPOM3BONbHbIMU GYHKUMAMM aKTUBaLMU. Ha 8xode — HECKONIbKO KapT C CEMCMUYECKMMU aTpubyTamu
(Hanpumep Hapeskn amnAnTYy A B NaacTe) u Habop ToYek naacTonepeceyeHms ¢ MPOrHO3HbIM NAPAMETPOM

(3 deKTMBHbIE TONWMHBI, CPEAHASR MOPUCTOCTb, HAKOMIEHHas J06bIYa, ...). Pe3yabmam — HECKO/IbKO KapT €
nporHosamu cpegHero 3HadeHus, P10, P50, P90 1 pa3bpoc nporHosa (cTaHgapTHOE OTKIOHEHME).
Surface_Factor_Analysis — Moay/ib BbluMCAEHNA He3aBMUCUMBIX haKkTopoB no Habopy 2D aTpubyTos (Habop KapT) Ha
ocHoBe 1) TexHonormu Autoencoder - «y3KOro rop/ibiLKka»; U 2) MeToga rnaBHbIX KomnoHeHT PCA (principal component
analysis). MoeT ucnoib3oBaTbCa AN1A BblAeNeHUA 30H TpelMHoBaToCcTU. Ha 8xode — HECKO/IbKO KapT ¢
CENCMMUYECKMMM aTPUBYTaMK (Hape3KM aMNAUTY A B NAacTe). Pe3ysbmam — HeCKO/IbKO KapT C HE3aBUCMMbIMM
KOMMNoHeHTamu (bakTopamm).

SOM classification— moaynb Knaccuoukaumm Habopa KapT € y4ETOM CKOJIb3ALLEr0 OKHA Ha OCHOBE a/ITOPUTMA Camo-
opraHusyowmxca Kapt SOM (self-organized mapping by Kohonen) ¢ ucnonbsosanuem 1D, 2D 1 3D KoHuUrypauum
HeMpOHHbIX ceTelh KoHOHeHa. Ha exode — HECKONIbKO KapT C CEMCMUYECKMMM aTpubyTamm (Hapeskn amnauTyg, B
nnacre). Pesysbmam — ofHa UM HECKO/IbKO KapT C pe3y/ibTaTamMu KnaccuouKkaummn ¢ BO3SMOXKHOCTbI0O RGB
BU3yann3auum.

Calculator for surface properties — MHOroCTPOUYHOW KanbKyNATOP Ha 6ase cH ¢ JOCTYNOM K AaHHbIM B CKOJIb3ALLEM
OKHe. Ha 8xo0e — HECKO/IbKO KapT C CeMCMMYECKMMM aTpubyTamm (HapesKku amnauTya B nnacte) Pesyabmam — ofHa
KapTa C pe3y/nbTaTamu BbIMUCAEHNN.

Mooynu pabomel ¢ celicmuyeckumu Kybamu

Modynu pabomel ¢ celicmudeckumu Kybamu rno3eosatom nosay4ams 8 Kayecmse pesysasmama supmyassHblie Kybbi.
Takue Kybbl COXPAHAM MOLKO aA20PUMM 8bIYUCAEHUA U MOABAAOMCA M2HOBEHHO. [Tpu 8u3dyanusayuu no paspesy
npoucxodum 8blYUCAeHUE MOAbKO Mex mpacc, Komopble Haxo0amca b67U3KO K paspesy U no3momy MOHCHO 0YeHb
6bicmpo 8u3yanu3uposame pesynbmam, 6e3 8blyUCAeHUA 8Ce20 Kyba. TaKm#e ecmb 803MOMHOCMb KOPPEKYUU « HO
aemy» napamempos pacdema ¢ boicmpol susyanusayuel, Ymo no3eosgem 8binoaHAMs boicmpoili nodbop
napamempos Ha paspese ¢ susyanusayueli CKBAXUHHbIX KPUBbIX.

Moaynu paboTatoT c 3D daHHbIMU (BKNKOYAA BBOA, M BbIBOA). IMeeTcA BO3MOXKHOCTb MCNO/Ib30BaHUA NapanfieNbHbix
BbIYMCIEHUMN C UCMOJIb30BAHUEM MHOTFOALEPHbIX BbIYUCANTENBHBIX YCTPOMCTB (TONbKO A1 HEKOTOPbIX BPEMAEMKMNX
aNrOpPUTMOB, HEMPOHHbIE CeTU, Knaccudukaumsa, perpeccus baumkaiuero coceaa).

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

Machine Learning cube prediction— moaynb an1a nporHo3a a¢pdeKTUBHbIX MapameTpoB No Habopy cencMmnyecknx
Ky60B (No/iHble, yrN0Bble CyMMbl) Ha OCHOBE JIMHEHOW Perpeccuun, perpeccMm Ha OCHOBe HEMPOHHbIX ceTen,
perpeccumn Ha OCHOBE HEMPOHHBIX CETEN C MPON3BOJIbHBIMU GYHKLMAMM aKTMBALUKU. Ha 8xo0e 0o1H NN HECKO/IbKO
Ky60B (yrnoBble U a3umyTasibHble CyMMbl, t06ble Kybbl ¢ aTpMbyTamm) U HECKOJ/IbKO CKBAXKMH C NMPOrHO3HbIMM
KpuBbIMU. MOXKHO 334aTb KPOB/KO M NOAOLLBY NAAcTa ANA OrPaHUYeHMA NPorHo3a. Pe3yabmam — BUPTyanbHble Kybbl C
NPOrHO3HbIMM NapamMeTpPamu, MPOrHo3amm cpeaHero 3HavyeHus, P10, P50, P90 1 pa3bpoc nporHo3a (ctaHgapTHoe
OTK/IOHEHME).

Poststack seismic inversion — Moaynb MHBEPCMOHHbIX MOCTPOEHMUM 1A OLLEHKM aKyCTUYECKOro MMMeAaHca Ha OCHoBe
KJ1aCCUYECKUX MHBEPCUOHHbIX aNTOPUTMOB C UCMOb30BAHUEM CEMCMMUYECKOTO UMMYAbCa MM Ha OCHOBE M3BNEYEHUSA
CTaTUCTUYECKOTO MMMYIbCA OTAENbHO ANA KaXKA0M Tpaccbl. Mogaynb TakxKe BKatovaeT Coloured Inversion (npocrtan




WHBEPCUSA) U CNEKTPaNbHOE BblpaBHMBaHWE celicMmyeckoro Kyba. Ha exode oanH celicMUYecKkmnii Kyb (monHas cymma).
MmMnynbc M3BNEKAETCA aBTOMATUUYECKU C KaXKA0M Tpacchl. Pe3ysabmam — BUpTyanbHbli Ky6 ¢ Al C BO3MOXKHOCTb
onepaTMBHOIO N3MEHEHWUS NapameTpoB.

AVO_seismic inversion — moy/nb MHBEPCUOHHbIX MOCTPOEHUI Ha OCHOBE COBMECTHOIO MCMNO/Ib30BaHUA Habopa
YrNoBbIX Ky60B A0 CyMMUpOBaHMA Ana BbluncneHua Al, Vp/Vs, density Ha ocHoBe ypasHeHuit Aki, Richards c
BblYMCNEHMEM B CMEKTPaNbHOM obnactu. Ha exode - Habop yrnoBbix Ky60B, MMMNY/bC U3BJIEKAETCA aBTOMATUYECKU C
KaXgoi Tpaccbl. MOXHO 3aaTb HU3KOYACTOTHYIO MoAe Nb. Pe3ysabmam — BupTyanbHble Kybbl ¢ Al, Vp/Vs, density ¢
BO3MOHOCTb OMEPATUBHOrO U3MEHEHMA NAPAMETPOB.

AVOAZ_seismic inversion —moay/b MHBEPCUOHHbIX MOCTPOEHWUI Ha OCHOBE COBMECTHOIO UCMOJIb30BaHMA Habopa
YF10BbIX M a3MMyTasibHbIX Ky60B 40 CymMMpoBaHua aas BbiuncneHus Al, Vp/Vs, density, n nokasatenun asmmyTasibHOM
HEOAHOPOAHOCTU C BbIYUCAEHUEM B CNEKTPANbHOM 06nacTu. Pe3yabmam — BupTyanbHble Kybbl ¢ Al, Vp/Vs, density, 1
MoKasaTeNn asuMyTasibHOM HEOAHOPOAHOCTM density ¢ BO3MOMKHOCTb ONepPaTUBHOIO M3MEHEHMA

napameTpoB. (Toabko 045 0npob6o8aHuUA - He 20M0OB0 K KOMMEPYECKOMY UCNO/Nb308aHUIO)

Seismic_Factor_Analysis — mogynb BblMMCAEHNA HE3aBUCUMBbIX paKTOpPOB No Habopy 3D aTpubyToB (Habop KyboB) Ha
ocHoBe TexHonormn 1) Autoencoder - «y3KOro rop/iblliKa»; U 2) metoaa rnasHbix KomnoHeHT PCA (principal component
analysis). MoskeT ncnonb3oBaTbCs ANA BblAENEHUSA 30H TPELWMHOBATOCTU. Pe3ysbmam — HeCKONbKO BUPTYa/bHbIX
KybOB C OPTOroHa/IbHbIMW KOMMOHEHTaMW.

Cubes classification — mogynb 3/, kKnaccuduKkaumm no Habopy ceiicmmyecknx KyboB Ha ocHoBe anroputma SOM (self-
organized map) c ucnonbzosaHuem 1D, 2D 1 3D KoHPUTypaunKn HEMPOHHbIX ceTelt KoHoHeHa 1 RGB Bu3yanusauymei
pesynbTaToB. Pe3ynbmam — BUpTyasibHble Kybbl pe3ynbTaTamu Knaccupukaumm.

Seismic facies analysis — moaynb gns BbigeneHma ceicmodauymii no popme cEMCMUYECKOTO CUTHANA B U3yYaeMOM
naacrte, UCNONb3YIOLWMI A1A KnaccudurKaumm obbEMHBIN curHan (cyb-kyb - HecKoabKo Tpacc). B KayecTBe anropmtma
ANnAa Knaccudmkaumm ncnonbsyercsa anroputm SOM (self-organized map) ¢ ucnonbsosanmem 1D, 2D m

3D KoHdurypaumm HelpoHHbIx ceTeit KoHoHeHa n RGB BM3yanusauueii pesyibtatos.Pe3ysabmam — Habop KapT C
pe3ynbTaTaMu KnaccubuKaumum.

Calculator for cubes — MHOrocTpoUYHOM KanbKynaTop Ha 6ase c# ¢ AOCTYNOM K AaHHbIM B CKO/Ib3AILLLEM OKHE (BK/toUYeH
npumep npoueaypb! 41A BblUUCIEHUA Kyba KOrepeHTHOCTU U BblYUCAEHMA KYBOB AR CNEKTPaNbHOM

AeKomnosunuum). Pesyabomam — BUPTYanbHbIN Kyb C pe3ynbTaTaMm BblUMCIEHUS.

Moodynu pabomel ¢ CKBAXCUHHbIMU OQHHbLIMU

Calculator for well logs — MHOrocTpPOYHOI Ka/ibKyNnaTOp Ha 6ase cH gnA BbIYMCAEHUS HOBbIX KPUBbIX HA CKBaXKMHE C
AOCTYMNOM K AaHHbIM B CKO/Ib3ALLEM OKHe. Pe3ysibmam — HOBasA KPWMBas C pe3y/bTaTamMu BblYMCAEHUA

Mooynu pabomel ¢ 2pasuMazHUMHbIMU OAHHbLIMU

Layers gravy-mag modeling and inversion — moaynb MofenMpoBaHUA U MHBEPCUW FPAaBUMArHUTHbIX AAaHHbIX Ha
ocHose 3D nocnoliHoi mofenun. MHBepcus No3BONAET KOPPEKTUPOBATL NNOTHOCTb UAW NONOKEHWUA FPaHUL, CNIOEB C
YYETOM MOZENN OTPAHUYEHUIA.

Express gravy-mag modeling and inversion - moaynb MoaennpoBaHUA U MHBEPCUW FPABUMATHUTHBIX JAHHbIX HA
ocHoBe 3D mogenu B popme Kyba SEGY.

Busyanusayus

Mo0dysu 8u3yanu3ayuu 8KAHAOM OKHA C 8U3yanu3ayuel Kapm, paspe308 o AUHUAM UAU M0 KPOCC AUHUAM U
KOppenayus CK8AMXCUHHbIX OGHHbIX.

Vimeemcs 803MOXHOCMb coemecmHo20 RGB u30bpaxeHus mpex Kapm (cmewieHue KpacHO20, 3e/1eH020 U CUHe20
usemos 014 Kaxcooli us kapm).

Umeemcs 803moxcHOCMb coemecmHo20 RGB u3obpaxceHus mpex ky6os (2D nuHuli) 018 pa3pes3os u caalicos
(cmeweHue KpacHo20, 3ea1eH020 U CUHe20 Yy8emos 0418 Kax0020 U3 mpex Kybos).
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