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Pedepar:

1. MeTa po6oTu - 36ibLIeHHS PO3Pi3HEHOi 3JaTHOCTI MirpOBaHUX JJAHUX [10JIbOBOI CeMCMivHOI 31ioMKH B 2D i 3D
dopmarax i3 3aCToCyBaHHSM 3rOPTKOBOI HEMPOHHOI MepeXXi i3 ONTUMI30BaHMMHU [J1s1 BUPIllleHHS AaHOi 3a1ayvi
napaMeTpamy, a came — apXiTeKTypolo Mepexi, QyHKIIielo BTpaT i ayrMEeHTOBAaHOTO HAbOPY BXiJHUX CUHTETUYHUX
IAaHWX BUKOPUCTAaHMX [Jis il HapyaHHs. O6’eKT JOCiIKeHHs — Ipolecu ¢OpPMYyBaHHS MOCIiLOBHOCTEN NaHUX [IJIS
eeKTUBHOro HaBYaHHS MOZeJIi HePOHHOI MepexKi 3 MeTOI0 36i/IbLIeHHs] PO3Pi3HEeHOi 3aTHOCTI MirpOBaHUX
MaTepiasiB ceficMigyHOi 3i1oMKHU. [IpegMeT mocigkeHHs — iHpopMallifiHa TeXHOJIOrist 06pOOKU MirpoBaHUX
CEeMCMIYHUX JaHUX 17151 301/IbIIEHHS PO3Pi3HEHOI 30aTHOCTI HA OCHOBI BUKOPUCTAaHHS HEPOHHUX MepexX. MeTtoau
TOCJIiIPKEHHS. Y SIKOCTi (PaKTUYHOTO HAbOPY AAHUX OyJI0 BUKOPUCTAHO 3arajlbHOJOCTYIIHUI PENO3UTOPIll 3

HabOpOM CUHTeTUYHUX 2D celicMiuHUX 300pakeHb y BUIJIsLAL *.dat ¢ailyiB 3rpyrioBaHUX B [1apy — 300pa>KeHHS



BHCOKOI PO3Pi3HEHO] 34aTHOCTI Ta Or0 aHaJI0T HU3bKOI SKOCTi. [0TOBI MOZ€Ii 3aCTOCOBYBAaCh 4O PEaIbHUX
celicMiuHUX Ky6iB i 2D nmpodiniB, 110 6ysM OnpalpoBaHi pi3HUMH CEPBICHUMU KOMIIaHISIMU B pi3Hi poku st AT
«YKpraspus00yBaHHS» 32 Pi3HUMU aJrOPUTMaMu 06pOoOKU. Po3pobsieHunit anropuTm J103BOJIsIE OTPUMATH
IeTaJbHillle YsIBJIEHHS IIPO Te0JIOTiYHY OyI0BY B 30HAX 301/IbLIEHHS IIepeLIapyBaHHsI Ta MiHJIMBOCTI I€0JIOTiYHOTO
PO3pi3y 10 36iblIye BIIEBHEHICTh CTPYKTYPHUX NMOOYIOB i, TAKUM YMHOM, IIOKpAIllye SIKiCTb MaTepialis, 10
[I0/IAI0THCSI Ha 3aKJIa[laHHSl HOBUX CBEPJJIOBUH. B yMoBax MouyKoBOro OypiHHS, e CeMCMIiyHi aHi CTaHOBJISATh 623y
reoJIOTiYHOro IPOrHO3Y MOLIMPEHHS KOJIEKTOPIiB Ta HA(PTOra30HOCHOCTI po3pi3y, alroputm 3b6epirae
CIIiBBiTHOLIEHHS aMILIITYJ, IO 103BOJISIE BUKOPUCTOBYBATH CIIEKTP CEHCMIYHUX aTPUOYTIB /171 JOCHTiIKEHHS
XBUJIbOBOTO TOJIST, i POOUTD aHaJIi3 HOBUX TEPUTOPIi Oisibll MOBHOLIIHHMM. HoBU3Ha: Briepie ctBopeHo 3D Mojienb
HEeUpPOHHOI Mepexi AJ1s1 epeKTUBHOI O6POOKU peasibHUX CeMCMIYHUX JaHUX; BIIEpIle pO3po6JIeHo Ta peasyi3oBaHO
ONTUMI3alio po60TH (PYHKIii BTpAT Ta METPUK LMIJIIXOM iTEPAaTUBHOIO MiIOOPY i aHasli3y BIJIMBY rillepnapaMeTpis;
BIIEPILIE PO3PO6JIEHO Ta BIIPOBAKEHO aJITOPUTM aHaJIi3y METOJIOM BiKHA 3i 3TJ1a/I)KEHHS] €KCTPEMAIbHUX 3HAYEHb
MIrpoBaHUX CeICMIYHUX aHUX 3a QPYHKIi€l0 akTUBallii cirMoify i3 nomanbuIuM BiITBOPEHHSIM GJIM3bKOIO 10
IIEpPBUHHOrO iHTEpBasy IpU 3BOPOTHil TpaHcdopMallii. Pesynbratu pobotu BripoBamkeHi B TOB «IIpupHinpoBchka
ripHMYO-XiMiYHa KOpIIOpaLis» Ta B AKIIiIOHEPHOMY TOBapUCTBi «YKprazsugo0yBaHHs». Cpepa BUKOPUCTAHHS —

reoJIoropo3BiAyBasbHi ponecy B HAQTOra3oBill IPOMHUCIIOBOCT.

2. The purpose of the work is to increase the resolution of migrated field seismic survey data in 2D and 3D formats
using a convolutional neural network with parameters optimized for solving this problem, namely, the network
architecture, the loss function, and the augmented set of input synthetic data used for its training. The object of
research is the processes of forming data sequences for effective training of a neural network model in order to
increase the resolution of migrated seismic survey materials. The subject of research is information technology for
processing migrated seismic data to increase the resolution based on the use of neural networks. Research
methods. As an actual dataset, a publicly available repository with a set of synthetic 2D seismic images in the form
of *.dat files grouped into pairs - a high-resolution image and its low-resolution counterpart was used. Ready-
made models were applied to real seismic cubes and 2D profiles that were processed by various service companies
in different years for JSC "Ukrgazvydobuvannya" using different processing algorithms. The developed algorithm
allows you to get a more detailed idea of the geological structure in areas of increased layering and variability of
the geological section, which increases the reliability of structural constructions and, thus, improves the quality of
materials supplied for the construction of new wells. In exploratory drilling conditions, where seismic data form
the basis of the geological forecast of the distribution of reservoirs and the oil and gas potential of the section, the
algorithm preserves the amplitude ratio, which allows using the spectrum of seismic attributes to study the wave
field and makes the analysis of new territories more complete. Novelty: for the first time, a 3D neural network
model was created for the effective processing of real seismic data; for the first time, optimization of the loss
function and metrics was developed and implemented through iterative selection and analysis of the influence of
hyperparameters; for the first time, a window analysis algorithm was developed and implemented to smooth
extreme values of migrated seismic data using a sigmoid activation function with subsequent reproduction of an
interval close to the original during the inverse transformation. The results of the work have been implemented in
LLC "Prydniprovska Mining and Chemical Corporation" and in Joint-Stock Company "Ukrgazvydobuvannya“. The
scope of use is geological exploration processes in the oil and gas industry.
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