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|UNCONVENTIANAL Reverse Time Holography
(RTH) Technology

 RTH is approach for processing and interpreting seismic data based on
the principles of holography and scattered wave reversal in time

« The technology is a further vector-based development of Reverse Time
Migration and is an alternative to FWI, AVO, Acoustic Inversion etc.

« Technology fully compatible with Machine Learning geology prediction
based on well-logging data

* The principles of two beams interferometry, which underlie RTH,
significantly increase the spatial resolution of seismic exploration on
scattered waves, which is limited only by the size of the voxels into
which the entire volume is divided

« The backscattering model in RTH allows scattering to depend not only
on direction (angular anisotropy), but also on frequency
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UNC‘NVENTINAL RTM &RTH processing workflow
comparison
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e My Comparison of RTM and RTH
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| UNCONVENTIANAL Comparison of RTM and RTH
for fractured foundation
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Time-dependent Conven.tional Methods:
scattering Scattering
Indicatrix: 1(0) At present, it is generally accepted to divide the Reflection |
wave field into: / PSTM
sQurce O Reflected component (in-phase scattering at PSDM
v sharp boundaries) R
] U Diffraction component (weak scattering by AYD.
&S small inhomogeneity) Diffraction
CSPD
rszco [ RTH
J(6,1) e
= RTH- full wave time-dependent {\,ﬂ_e'f_or:.twﬂ
Dip Angle scattering inversion Analysis
0=(a+p)/2 = RTH is the tool for time-dependent Inversion
scattering analysis at each pointin Al
space. Fwi— ]

RTH - tool for time-dependent scattering

seismic exploration RTH Time-dependent
Scattering Indicatrix:

WWW.SCATTERINGSEISMIC.COM
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http://www.scatteringseismic.com/
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B ayms  RTH & Artificial Intelligence
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The uniqueness of RTH technology for geological prediction using artificial intelligence (Al) methods is based
on two RTH properties:

1. RTH is the voxel-based approach: RTH attribute information is known in geocoded cells (voxels) of
arbitrary size (up to 2 meters) fixed in space which simplifies integration with drilling data
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2. RTH is the hyper attributes approach: Each voxel contains the values of a large number (more than
100) of RTH attributes
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| UNCONVENTIS NAL Well-log Data and RTH
attributes for ML

Hyper attributively RTH: K>100

PREDICTION OBJECTIVE: To estimate the
values of typical properties Y in voxel # N+1

T lLL.L I TR N

XN-+1 : RTH attributes suite: 1... Maximization of

events quantity
(voxels)

1 in the well

STRATEGY:

Ysues of typical progefties Y2 in the well

Optimization
the set of RTH
attributes

pical properties YN in the well
Y is a set of facts
{ presence/absence of brine, gas, water,

fluid; porosity value; permeability value;

GK value; value DT, ... 3
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The training set of properties Y consists of N events

(voxels) Y=(Y1,..., YN) using the attributes vector
X=(X1,...,Xk)
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| UNCONVENTIS NAL RTH Prediction Scheme
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Inclusion of the results of RTH-prediction in the process of supporting the development of
hydrocarbon fields in order to clarify existing hydrodynamic models
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Step 1. RTH processing and interpretation

Result: RTH cubes, stratigraphic
boundaries, fracture zones, fault
zones, angular anisotropy,

frequency
Step 2. Selecting a prediction object,

preparation geological data and RTH

attributes
Result: generation of sufficient

data sets for training using Al
algorithms

Step 3. Al Prediction

Result: predicted cubes of porosity, gas,
oil, permeability, fluid show, flow rates,
possible drilling accidents
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Step 1. RTH
processing and
interpretation
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Step 1. RTH processing
and interpretation

Low velocity
Rufey

Depth 6 km

300 sq. km

Voxel size is 25x25x5 m
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Step 3. Al
Prediction

Fluid manifestation prediction. Mean 0.059, deviation
0.064

Fluid based on RTH attributes

and well-log data
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horizon.
Mean 0.059, deviation 0.064

Voxel size is 25x25x5 m
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PNV | ithotypes Prediction of Lower

Vendian based on RTH
attributes and well-log data

Step 3. Al Prediction
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| UNCONVENTINAL Porosity prediction in
Sandstone 2 based on RTH
Step 3-RlRfediction attributes and well-log data
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Comparison of predicted porosity in Sandstone 2 (red) and well-
log data (green)

12 km
Predicted porosity coefficient [ - the blind test well Voxel size is 25x25x5 m

Unconventional Solutions for a Low Carbon Future



LATIN AMERICA

UNCONVENTICNAL

AESOURCES TECHNOLOGY CONFERENCE Prediction of Oil Production
Step 3. Al In Target Horizon

Prediction
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Comparison of predicted Oil Production (red) and well-log data
(green)

Voxel size is 25x25x5 m
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