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World hydrocarbon resources

A map of world oil reserves, 2013.
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Machine Learning in Oil & Gas
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Laboratory on Machine Learning
in Oil & Gas Industry

Research and Innovation Projects:
« applied projects
 partnership with oil/gas companies

Student Training:

« student thesis projects

* publications

 student professional activities
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Fault Detection 0

Image Recognition Generative Models
(CNN) GAN, VAE, Bayesian
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Fault Detection 1

age Recognitio enerative Model
(CNN) GAN, VAE, Bayesian

Fault detection in slices Fault surface construction
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Petrophysical model s

Image Recognition Generative Models
(CNN) GAN, VAE, Bayesian

Convert well logs to petrophysical models

| GAMMA | dt | RESIST || DENNEU | ACOUSTIC | | UTH  Jd2| POROSITY | SATURAT |
GR_SPL . ACS) SPL RHOB_ED DT SPL SH FERF PHIT I1 AW, |
0 OAM %0 W'ﬁ)n%o&mz%ml p i ] dec @ 0
| S AC10_SPL NEHL SS =5 PORCN SAED
= ki 02 oM 20| Das 015 5 i|perF|l0 @ 05 Il oeC 0
O 5 LS ISOPOR___ | [__SmmcoeL
0.5 GKMs " 0.38 b i g 05| i e 1

A

EXEEZE R

11}
"
"

EEEEZE

R
WY

._—-—_———«A———_

i

http://wallace-international.com/



. . D light
Lithological model o rines

Image Recognition Generative Models
(CNN) GAN, VAE, Bayesian

Convert well logs to rock types
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Well Correlation S e

age Recognitio enerative Model
(CNN) GAN, VAE, Bayesian
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Production O

thysical Systems'

(explicit PDE)

Production Modelling using Proxy Models. History matching
of physical Proxy Models to production data.
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Simple equations: cV; % =2 Tij(pj — pi) + q;
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Examples. Monthly well production.
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Production 1

enerative Model Physical Systems
AN, VAE, Bayesia (explicit PDE)

Production Modelling using Proxy Models. History matching
of physical Proxy Models to production data with uncertainty.
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Simple equations: cV; % =2 Tij(pj — pi) + q;
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Production 2
Generative Models Physical Systems
(GAN, VAE, Bayesian) (learn from simulator)

Production Modelling using simulator. History matching of
simulator models to production data with uncertainty.

Pressure equation: chp % =V % Vp + pq
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Production 3
Generative Models Physical Systems Reinforcement
(GAN, VAE, Bayesian) (explicit PDE) Learning

Optimization of production using simulator with uncertainty.

Pressure equation: chp % =V % Vp + pq
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Laboratory on Machine Learning
in Oil & Gas Industry

Research and Innovation Projects:
« applied projects
« partnership with oil/gas companies

Student Training:

« student thesis projects

» publications Anton Duchkov

« student professional activities DuchkovAA@ipgg.sbras.ru



