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The article briefly reviews some artificial intelligence methods successfully used to
process and interpret logging data and for seismology and geothermy. The possibilities
of artificial neural networks, the Support Vector Machines, the Random Forest method,
and genetic algorithms are highlighted. The basic information about the advantages and
limitations of artificial intelligence tools is given.

Alis not self-sufficient for geological and geophysical research. It is important to adapt
its algorithms to work with large volumes of geophysical data. If the algorithm has too
high computational complexity, calculations can be simplified by manually processing
the input data or using conventional software. Sometimes, several algorithms are used
to solve a single problem. In such cases, each network is trained several times. When
comparing the results with approximately equal control errors, a computationally simpler
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neural network is chosen.

For the purpose of better orientation in the computing world, information is provided
on the computational adaptation of artificial intelligence to geophysical data.

Attention is drawn to the possibility of financial risks associated with the use of an
insufficiently powerful network when modeling a particular dependence.
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logging data.

Introduction. The development of artifi-
cial intelligence (Al) methods is inextricably
linked with the emergence of information
theory. Although references to the first pro-
totypes of modern machine intelligence date
back to the ancient period. In the relict works
of physicists and mathematicians of the last
century, one can find many valuable recom-
mendations and tips necessary for orientation
in the modern information world, where Al
technologies occupy a strong position.

The practical application of information
theory in Earth sciences has paved a barely
noticeable path to geoecology. And this path
took almost three decades. The rational use
of information theory in any field of science
is possible if one prerequisite is met — a clear

understanding of the mathematical essence
of the fundamental category «information»
and its computational apparatus.

Having access to huge amounts of data,
allows scientists to find dependencies and
anomalies in experimental materials faster,
and then put the results into practice in a
shorter time period. It is not necessary for a
researcher to have an exhaustive knowledge
of the fundamentals of computational math-
ematics. However, he must have a sense of
mathematical order, namely, to easily iden-
tify single facts and pay close attention to
the hidden dependencies of «distant» facts
from each other. The «soul» of a fact, as
pointed out by the French mathematician
A. Poincare, will forever remain outside the
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«activity field» of the machine intelligence.
This paper is devoted to an analytical re-
view of some artificial intelligence methods
that have successfully proven themselves in
the process of processing and interpreting
experimental geophysical material.

A brief description of some Al methods
and an analysis of their effectiveness. Direct
applicability of Al methods to Earth sciences
is insufficient. The biggest difficulty is the
choice and combination of tools. It is neces-
sary to carefully analyze which methods and
why should be used to study a particular phe-
nomenon.

An interesting combination of two ma-
chine learning algorithms (GAN and Random
Forest) was developed by the authors [Lietal.,
2018] to solve the noise problem.

GAN is a neural network, the subject of
which is the basic distribution of data. The
input data for the generator is a random distri-
bution, including noise. Next, the generator
examines the display function, with which the
data is transformed into the desired result.
At this stage of the work, it is not yet known
whether the generated data is real. Here, a
discriminator is needed, the key role of which
is to evaluate the output data of the genera-
tor. The discriminator is a binary classifier
that takes the output data from the genera-
tor and evaluates the probability of the data
being fake or real.

The device proposed by [Li et al., 2018]
is trained to recognize the characteristics of
P -waves data. This eliminates the need to
manually define and select waveform charac-
teristics. Random Forest uses the main char-
acteristics of these functions and classifies
the types of signals with high accuracy. Both
algorithms were trained on a large volume of
seismic data: 300000 P-waves and more than
300000 noise signals recorded in Southern
California and Japan.

By combining GAN and Random Forest,
Li et al. [2018] achieved excellent results in
recognizing earthquakes against the back-
ground of other pulsed noise signals, which
can significantly reduce the number of false
alarms of the EEW (Earthquake Early Warn-
ing) system.
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The method development for the automat-
icidentification of earthquakes based on large
amounts of data is the primary seismological
research task. To accurately identify seismic
events, Liu et al. [2022] proposed a combined
GAN and SVM model. 52537 recordings of
strong earthquakes in Japan were used to
train GAN and extract the P-wave charac-
teristics. Next, the SVM algorithm is used to
detect earthquakes and micro-earthquakes.
The results show that the combined model
provides an accuracy of 99.74 % for P-waves
and 99.93 % for micro-vibrations.

The study [Wang et al., 2019] suggests an
innovative and constructive solution for the
identification of sedimentation microforma-
tions based on the SVM algorithm applica-
tion. The accuracy of the algorithm reaches
84 %. This technology will help save the cost
of core analysis and increase the profitability
of oil and gas exploration.

The ecology of our planet sets its priorities
in the choice of energy sources. For several
decades, scientists have been improving the
technologies for the development of «green
energy». This type of energy is a renewable
energy resource that is inexhaustible for hu-
mans and can serve for many years. The main
difficulty in using «green energy» is the selec-
tion of suitable areas of the earth's surface and
their integration into the local infrastructure.

There are many technological problems
in the operation of the thermal power plant.
The choice of a geothermal plant construction
site ultimately determines its future reliable
and uninterrupted operation. Al offers a wide
range of effective tools to solve this problem
processing a sufficiently large experimental
array of geothermal data. Next, geoinforma-
tion data is analyzed: access to infrastructure,
potential risks of equipment malfunctions, as-
sessment of the impact of the station's activi-
ties on the environment.

Based on generalized reviews [Kong et
al., 2016; Rouet-Leduc et al., 2017 Perol et
al., 2018], some important performance char-
acteristics of Al methods in geological and
geophysical conditions were identified. The
information is given in Table.

Conclusions. In the last few years, re-
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Brief characteristics of artificial intelligence algorithms

use data with a lot of noise

The algorithm Sample size Tasks Computational
name for training complexity
The definitive answer depends Tgsks of hneg y an.d . .
Support Vector o nonlinear classification, Linear in the number of
. on the specific task. You can . .
Machines regression, and detection support vectors

of abnormal data

Moderate. Increasing the
amount of data will lead to ig-
noring some important features

Random Forest

Forecasting lithology

based on logging data Depends on the data set

Genetic algorithms Sample size for training

Any type of optimization High optimal accuracy
tasks. Electromagnetic | increases with calculation
sensing time

searchers have been using Al algorithms with
ensemble learning. This approach helps to
increase the accuracy and objectivity of in-
terpretation results, but it can significantly
increase the financial cost of computational
calculations.

The practice of implementing algorithms
in geological and geophysical conditions has
shown the adaptability of machine learning
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IITyyHnit iHTEeAEeKT y reopisniii: MO>KAUBOCTI Ta pU3UKH

H.I. baxosa, 2025
Iactutyt reodizuku im. C.I. Cy66otina HAH Ykpainu, Kuis, Ykpaina

HaBepeHO KOPOTKMU @HAAITUYHUM OTASIA ACIKUX METOAIB IITYYHOI'O IHTEAEKTY, Kl
YCIINTHO 3aCTOCOBYIOTHCS B IIPOIleci 0OOPOOKHM Ta iHTepIpeTariil AAHUX KapoTasKy, @ TAKOXK
Y CeMCMOAOTII Ta reoTepMil. BUCBITA€HO MOSKAUBOCTI IITYYHUX HEMPOHHUX MEPEIK, METOAY
OIIOPHUX BEKTOPIB, METOAY BUIIAAKOBOTI'O AlCY, TeHETUYHUX aATOPUTMIB. HapaHO OCHOBHI
BiAOMOCTI IIpO IepeBaru Ta OOMe>KeHHs IHCTPYMEHTIB IITYYHOT'O IHTEAEKTY.

AAST TEOAOTO-TeO(IZBUIHUX AOCAIAKEHB IITYyYHOTO IHTEAEKTY He € CaMOAOCTATHIM.
Ba>kAMBO IPUCTOCYBATHU UOTO AATOPUTMHU AO POOOTHU 3 BEAUKUMHU 00CATaMHU reopizsnuHux
AAHUX. SIKIIO BUKOPUCTOBYBAHUM aATOPUTM Ma€ HAATO BUCOKY OOUYMCAIOBAABHY CKAAA-
HICTb, MO’KHA CIIPOCTUTHU OOUMCAEHHS 3@ AOIIOMOIOI0 PYYHOI OOPOOKHU BXIAHUX AQHUX
a00 3BMYANMHOI0 IPOTrPaMHOro 3abe31edeHHs. IHOAL 3aCTOCOBYIOTHCS KiAbKa AATOPUTMIB
AASI BUDIIIEHHS OAHOI'O 3aBAQHHS. Y TAKMX BUIIAAKAX KOJKHY MEPeKy HaBUalOTh KiAbKa
paaiB. [1pu NOpPiBHSAHHI OTPUMaHNUX PE3YALTATIB i3 TPUOAM3HO PIBHUMU KOHTPOABHUMU
IIOMUAKAMM BUOMPAIOTh IPOCTIIIY B OOYNCAIOBAABHOMY BiAHOIIIEHHI HEMPOHHY MepexKy.

3 MeTOIO Kpalljoi OpieHTallil y CBiTi 004N CAeHb HaBeAeHO iH(opMalliro Ipo 00YUCAIO-
BaAbHY aAQIITAllilo IITYyYHOTO IHTEAEKTY AO reO(Di3MYHUX AQHUX.

3BepHEHO yBary Ha MOJKAUBOCTI (piHAHCOBUX PU3HKIB, ITOB'I3aHUX i3 BUKOPUCTAHHIM
HeAOCTATHBO IIOTY>KHOI MepeXKi IIPU MOAEAIOBAHHI Ti€l 4M iHIIIOI 3aA€KHOCTI.

KAr04oBi cAOBa: IIITYyYHUN IHTEAEKT, AATOPUTM, CEMCMOAOTIS, TeOTepMis, iHTepIipeTallis
KapOTa)KHUX AQHUX.
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