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.e development of seismic technology has made seismic data to be widely used in the interpretation of stratigraphic sequence
frames, reservoir identification, fluid detection, and other research fields involved in reservoir description. .e 3D technology
reservoirs have always been the focus, as well as difficulty, of research.With the rapid development of information technology and
the continuous improvement of seismic exploration level, people have put forward higher requirements for the accuracy of seismic
data interpretation results. Aiming at the large number of structural and unstructured data in seismic, logging, geology, and other
disciplines involved in seismic interpretation, how to effectively organize and coordinate analysis to discover the hidden reservoir
structure and oil and gas distribution information has always been a geological and important topic for information processing
technicians. .is thesis is aimed at the current high-water-phase development of Shengtuo Oilfield reservoir and the problems
existing in geological research. Based on seismic structural interpretation and attribute analysis, this paper analyzes the reservoir
structural characteristics, sedimentary characteristics, and reservoir physical parameter characteristics based on geology, logging
interpretation, core analysis, drilling, and seismic interpretation. Using the kriging method with external drift can cooperate with
seismic variables to establish a reservoir geological model to study the Shengtuo Oilfield reservoir. We combine artificial in-
telligence technology with geological modeling technology of seismic interpretation results to explore the best method for
predicting earthquakes. .e research results in this paper show that the relative error of the model established by the kriging
method in the article is relatively small for thinning wells, mainly concentrated around 1%. Examination of the thinning wells of
45 wells shows that the model established is basically good and the example has high accuracy. .e research results in this paper
have a guiding study of distribution and tapping potentials in the study area, formulating reasonable development and adjustment
plans and improving oil recovery.

1. Introduction

With the development and application of database tech-
nology, large amounts of data are stored in databases or data
warehouses. .ese data are often multidimensional. How to

fully mine the useful information behind complex data has
become the goal of people’s research. Among the many
problems that have emerged, the multidimensional and
unstructured data are the most significant. Traditional
methods are difficult to handle this change. .e analysis and
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research of multidimensional data has emerged as the times
require. Multidimensional analysis organizes the data in a
multidimensional form, which can flexibly perform different
analysis operations on the data and observe and analyze the
data from different angles, so as to understand the infor-
mation and connotation behind the complex data. .e
complex and multidimensional data structure promotes the
wide application and rapid development of multidimen-
sional data analysis technology. Growing technology has
made seismic data widely used in multiple research fields
involved in the interpretation of stratigraphic sequence
frames, reservoir identification, and fluid detection; using
seismic interpretation of isochronous tectonic plates and
faults, combined with well contrast, stratification and
stratigraphic development characteristics, the application of
high-precision 3D area, and the improvement of seismic
reservoir interpretation levels have made the reliability of
seismic description reservoirs increasingly greater [1, 2]. .e
difference between complex fault block reservoirs and
conventional reservoirs is that reservoirs are often com-
plicated by faults. Below these reservoirs, faults are an im-
portant part. As we all know, oil is one of the important
energy sources. It affects global economic development,
military security, and political stability and is a force that can
influence the world situation. .erefore, petroleum explo-
ration research has always been a subject of enthusiastic
research. Seismic data is the main source of information for
exploration research. .e organic combination of infor-
mation, especially the study of fully excavating the internal
information of seismic data, has achieved many results and
has improved and expanded the level of exploration. Its
main features are all related to or controlled by faults,
manifested in many faults at different levels, different di-
rections, different periods, and different mechanical prop-
erties in the oilfield. .e structure is cut and broken to form
smaller fault blocks, forming fault block groups with dif-
ferent formation and genesis [3, 4], and the structural
characteristics and other characteristics of such reservoirs.
Reservoir geological modeling has a good condition. At
present, the difficulty of oilfield development and produc-
tion and development costs are rising. .e comprehensive
use of multidisciplinary information is of great significance.
It can save exploration and development costs, reduce risks,
and improve benefits. In the past, methods often encoun-
tered bottlenecks on specific problems and were difficult to
be widely used. .erefore, the techniques and methods to
fully utilize multisource information and explore the geo-
logical features contained in multidimensional information
need further research. Petrel software is made of precious
models, carrying out fine anatomy of the internal structure
of the reservoir, revealing the distribution, and character-
izing the geological characteristics of three-dimensional
spatial distribution of various attributes that can provide
accurate three-dimensional geological bodies for the accu-
racy of numerical simulations to study the distribution of
remaining oil and make the description of reservoir het-
erogeneity more accurate, prejudice of making reasonable
development plan and taking effective production measures
[5–7]. .e Shengtuo Oilfield reservoir is a rolling anticline

reservoir complicated by faults. It is a sedimentary system.
.e geological structure is relatively complex, the sand body
changes laterally rapidly, and the reservoir heterogeneity is
strong. .e fine geological research work of the Shengtuo
Oilfield No. 1 area started late, and the basic work of res-
ervoir geological research is very weak. Seismic and logging
data are important data in oilfield geological research. In a
broad sense, seismic interpretation can be regarded as the
application of seismic data for exploration research, in-
cluding structural interpretation, stratigraphic interpreta-
tion, lithology interpretation, hydrocarbon interpretation,
and other issues. In recent years, with the development of
petroleum geology, many new technologies and methods
require the comprehensive use of multidisciplinary mate-
rials. .e purpose of this article is to propose effective
analysis methods for the multidimensional data involved in
seismic oil and gas prediction and seismic and sonic logging
matching process to improve the accuracy of prediction and
matching. So far, no overall fine oil reservoir description
work has been carried out, which has led to the stratigraphic
framework and sedimentary characteristics. .e under-
standing of structural characteristics, reservoir characteris-
tics, and geological models is relatively vague, and it should
not be necessary for the development and adjustment of
reservoirs in the subsequent water flooding stage [8–10]..e
development status of Shengtuo and the difficulties of
geological research, the kriging modeling as a structural
thing, is under the control of sedimentary microfacies.
Improving the accuracy of oil and gas prediction can reduce
exploration and development costs, reduce risks, and im-
prove benefits. .e effective matching of seismic logging
data is a bridge between the two, and it is the basis and key
issue of the exploration process such as reservoir descrip-
tion, reservoir inversion, and seismic lithology interpreta-
tion..erefore, it is of great significance to study fine oil and
gas prediction methods and seismic logging data correlation
matching methods. .e spatial physical properties were
studied, the heterogeneity of the material was clarified, and
the visualization of the oilfield was realized. .is will further
study the distribution of next reservoir development ad-
justment, and the schemes and further enhancement of
recovery factor are of great significance [11, 12].When
technology grows, smart devices will be able to enter dif-
ferent areas of society through a wide range of advanced
technologies such as information security, smart
manufacturing, smart medical care, transportation, intelli-
gence, smart agriculture, information security, and machine
manufacturing, enabling them to exert tremendous power
and influence in society. .erefore, its role in the field of
geology is also obvious. .is subject is aimed at the research
of information fusion and multidimensional data analysis
based on the oil and gas prediction problems based on
geophysical exploration data such as seismic and well log-
ging. First, we perform the correlation analysis and pro-
cessing between the seismic logging data, divide the two into
a unit domain through the well-seismic matching method,
and organize the multisource influencing factor data in the
oil and gas prediction process with a multidimensional data
model. .rough analysis and processing, corresponding
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multidimensional analysis method is proposed, and the
method of combining support vector machine and infor-
mation fusion is used for oil and gas prediction [13, 14].

.is chapter first analyzes the reasons and manifesta-
tions of the mismatch of seismic logging data and then
introduces the process of well-seismic matching. .e time-
depth conversion, synthetic seismic record production, and
matching algorithms in the process steps are studied sep-
arately, and the correlation matching is comprehens-
ively obtained. .ese include establishing a velocity-
depth model based on the time migration velocity and
proposing an adaptive time-depth conversion, considering
the influence of the actual density logging curve to obtain the
reflection coefficient. .ree-dimensional geological model-
ing is one of the key technologies for spatial study and
visualization data. To enhance speed, efficiency, and accu-
racy of geological modeling, Tang et al. proposed a point-
line-area-body fast progressive 3D technology method. Tang
et al. first used drilling formation data to establish a geo-
logical profile through human-machine interaction and then
restored the true location of the geological profile in three-
dimensional space based on the drilling coordinates. Based
on this, Bingyin Tang established a series of stratigraphic
models using Kriging interpolation using the same strati-
graphic lines on the profile. On this basis, the establishment
of the framework model is completed. Finally, Tang et al.
used binary space segmentation (BSP) vector shearing
technology to cut the model boundary and established 3D
learning area [15, 16]. In complex reverse fault block res-
ervoirs, the same reservoir may be repeatedly drilled in
vertical wells, making geological modeling of these reser-
voirs one of the most troublesome modeling activities.
Traditional reservoir geological modeling methods cannot
well describe the superimposed structure and reservoir
characteristics of inverse fault block reservoirs, which leads
to inaccurate and unreliable reservoir geological models, and
deformation and reserve loss [17]. Due to the loss of res-
ervoirs and reservoirs, actual reservoirs cannot be described
using scale-up models. To this end, Renbo Song has de-
veloped a series of technologies to solve this technical
problem, mainly including multiboundary technology, fault
isolation technology, superimposed reservoir area full
coverage rectangular corner point grid system, and other
reservoir numerical simulation amplification technologies.
We established an effective solution for structural modeling,
numerical simulation upgrade, and other problems in the
geological modeling of complex reverse fault block reser-
voirs. Song et al. comprehensively used seismic tectonic
interpretation, sedimentary facies, stratigraphic contrast,
wells, and other data to establish an accurate Yingdong 1
reservoir geological model and a dynamic prediction model
of reservoir numerical simulation. .e actual application
shows that the matching rate between the predicted output
and the 2-year actual output exceeds 95% [18, 19]. .e
systems formed by different combinations of holes, caves,
and fractures are the main research objects. Reservoir
modeling is the key technology for reservoir description..e
method of 3D geological modeling of carbonate reservoirs of
great significance and strong anisotropy is different from

that of clastic reservoirs. Guo et al. used geostatistical al-
gorithms on the basis of accurate modeling of structures.
Combining the advantages of the organic method with
deterministic features, the main stress zone is described as a
whole, and it is applied to the 3D technology carbonate
reservoirs to match the integration of well-seismic data
during the modeling process and form a comprehensive
modeling method for carbonate reservoirs, with dynamic
and static data constraints being provided to the accurate
reservoir numerical, a high-precision combination of
Middle Ordovician carbonate reservoirs for the exploration
and development of Halatang Oilfield. .e deployment of
efficient well groups provides a reliable basis [7, 20]. With
the increasing difficulty of ore prospecting in shallow surface
deposits and the increase in the depth of resource explo-
ration, the application of 3D modeling technology in deep
ore prospecting becomes more and more obvious, and its
accuracy directly determines the degree of understanding of
the geological bodies and the metallogenic conditions. To
this end, Qu et al. once proposed a set of anomalous in-
formation extraction technology combining aeromagnetic
data processing and 3D geological modeling. Invert the
selected ones to obtain the geological models of each section:
the 3D geological unit by the section connection method.
.e 3D geological model of the undulating terrain is a model
of every place [21, 22]; reward simulation results of the entire
3D geological model and geological unit are presented. Qu
et al. added a reasonable geological constraint and modified
the model through a comparative analysis with the test
results. .rough multiple adjustments, the model was
brought to the maximum extent close to the actual situation.
.e model can reflect the geological information well
[23, 24].

.is paper introduces the kriging method. After ana-
lyzing the structural characteristics, sedimentary appear-
ance, or reservoir parameter Shengtuo Oilfield reservoir, the
Kriging method with external drift, which can cooperate
with seismic variables, made reservoir geological model to
study the Shengtuo Oilfield reservoir. .e relative error of
the geological model established for thinning of this paper
mainly concentrated around 1%. It can be known that the
established model is basically good and it has higher ac-
curacy. .e research results of this paper have a guiding
function of study in remaining distribution of study place,
tapping potentials, formulating reasonable development and
adjustment plans, and improving recovery factors [25]

2. Proposed Method

2.1. Overview of Reservoir Geology and Development.
Shengtuo Oilfield is located in Dongying Sag in the Jiyang
Depression, with the Chenjiazhuang bulge in the north,
Kendong Qingqingzi bulge in the east, Lijin oil sag in the
southwest, and Minfeng oil sag in the east. .e Dongxin
oilfield in the central uplift belt is connected with a late
Cretaceous, Tertiary fault, Yanqi complex basin surrounded
by bulges. .e general features are relatively simple base
structure and complicated cover structure. .ere are few
folds and many faults, and normal faults with different
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properties and different grades are basin-dipping fault
systems. .e Dongying Sag is located in the southern part of
the Jiyang Depression in the Bohai Bay Basin. .e sag is
connected by adjacent faults to adjacent uplifts. Its basic
structural type is a semi-earthed rift basin with a northern
fault and a southern fault. .e long-term inherited de-
pressions are controlled by the surrounding bedrock bulges
and large basin-dipping syngenetic fault zones, and traps
formed by various faults become favorable locations. .e oil
and gas generated in the sag migrated to these traps and
accumulated into it. It is in this geological background that
Shengtuo Oilfield has become an inside place. Shengtuo
Oilfield has a high-quality oil production area and a rich
source supply area, as well as good oil and gas closed
conditions. It is an oil-bearing area with abundant oil
sources and provenances in Shengli Oilfield.

2.1.1. Structural Characteristics. .e Shengtuo Oilfield
formed with the Shenglicun anticline in the east and the
Xinzhuang anticline in the west as the descending plate of
the Shengbei fault. .e tectonic location is located in the
northern steep slope of Dongying Sag, Xinzhuang, Shengli
Village. .e northern part of the Yonganzhen fault zone is
connected with the Chennan fault to the Chenjiazhuang
bulge in the north, the Yonganzhen fault zone in the east, the
Lijin fault zone in the west, and the central fault zone in the
south. .e Dongying structure is connected by a saddle and
is connected to the Lijin deep depression in the southwest. It
is a reverse traction anticline structure on the descending
plate of the Shengbei arc-shaped large fault. .e main
structural system in the Shengtuo area is composed of the
northern steep slope fault system and the central anticline
structural belt, which can be further divided into three
secondary structural units, namely, the northern two steps,
the central anticline structural belt, and the nasal structural
belt, southern depression zone.

2.1.2. Stratigraphic Characteristics. Drilling data reveals that
the Paleogene and Neogene strata in Shengyi District are in
order of Kongdian Place, Shahejie Formation (divided into
Sha 4, Sha 3, Sha 2, and Sha 1), Dongying Formation, and
Guan Tao Formation and Minghua Town Formation. It is
one of Shahejie Formations as the main oil-bearing for-
mation. From the Paleogene Shahejie Formation to the
Neogene Guantao, Minghuazhen Formation, the Shengtuo
Oilfield has undergone two large sedimentary cycles. From
the third part of Sha 3 to the upper part of Sha 2 is a process
from deeper lacustrine to delta. .e river facies: the top of
Sha 2 to Sha 1, Dongying Formation, Guantao. .e Min-
ghuazhen Formation again entered from water receding,
sedimentary evolution from lakes to deltas, rivers.

2.1.3. Reservoir Characteristics

(1) Rock Mineral. .e composition of the oil layer is on the
bottom. .e upper part of the sandstone is sorted, and the
bottom part is poorly selected. .e cement types are mainly

contact and pore contact. .e cements are clay minerals of
montmorillonite and kaolinite.

(2) Lithological Characteristics. .e 1.3 sand layer group in
the second member of Shahejie Formation is composed of
purple-red, gray-green mudstone, fine material. .e sand-
stone thickness is 2.4m, and the maximum thickness is 10m.

(3) Sand Formation Group. Sand bodies are mostly positive
rhythms or composite rhythms. .e lithology of the lower
sand group is coarser and thinner upward, and the sand
group is coarser and finer at the granularity.

(4) Reservoir Parameter Distribution Characteristics. Sedi-
mentary microfacies control the morphology and distri-
bution of sand bodies. Sand bodies in small layers are mainly
distributed in a network and band shape. .e thickness of
sand bodies in the central phase is relatively large, and the
sand bodies in the edges are thin. High-porosity and high-
permeability reservoirs are mostly distributed in places
where sand stones are developed, sand bodies are not de-
veloped, or the porosity and permeability of thin sands are
significantly worse.

2.1.4. Formation Temperature and Pressure Characteristics.
.e original got 20.2 points, saturation pressure got
10.9–14.2MPa, and the ground-saturated pressure differ-
ence was 6–9MPa. .e original formation temperature was
80°C, and after years of waterflooding development, the
current formation temperature has dropped to 750°C.

2.2. Deterministic Modeling Methods. At present, a combi-
nation of deterministic modeling and stochastic modeling is
generally used to establish reservoir geological models.
Deterministic modeling is based on deterministic data and
inferring unique and definite reservoir parameters between
points. However, in the case of imperfect data, there are still
some uncertain factors in people’s understanding of the
reservoir, and it is difficult to grasp its true characteristics.
.erefore, the reservoir is considered to be random. Sto-
chastic modeling is based on known information, using
random functions as a theory and applying random simu-
lation methods. .is method recognizes that reservoir pa-
rameters outside the control point have a certain degree of
uncertainty, that is, a certain degree of randomness. Big data
technology is the product of the development of a specific
level of network under the background of artificial intelli-
gence. It helps people solve practical problems, so it is
important not only to create a good network environment,
but also to improve the practicality and flexibility of the
network. It can be seen that big data technology has a lasting
impact on the development of the future society.

2.2.1. Reservoir Seismic Method. Reservoir seismology
methods mainly use seismic data to study the geometry,
lithology, and parameter distribution of the reservoir.
Starting from known well points, applying seismic lateral
prediction technology to predict interwell parameters and
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establishing a 3D touch machine. .is method mainly in-
cludes 3D seismic and cross-well-seismic methods.

2.2.2. Reservoir Sedimentology Method. Reservoir sedi-
mentology method is based on isochronous stratigraphic
contrast and sedimentary model and establishes the reser-
voir structure model through the cross-well sand body
contrast. .e interwell comparison of model and single-well
facies analysis: generally, the interwell interpretation relies
on similarity or difference of the cross-well log curves. A
more scientific method uses multiple disciplinary method
for comprehensive and integrated interpretation.

2.2.3. Kriging Method. Interwell interpolation is a common
method for establishing a deterministic reservoir parameter
distribution model. Based on some known information, a
variation function is used to make an optimal and unbiased
estimate of the unknown value of the estimated point. .e
kriging method minimizes the variance of the error. .e
ordinary kriging method is a more commonly used method.
.e basic principle is as follows.

It is assumed that the regionalized variable Z(x) satisfies
the second-order stationary hypothesis and eigenhypothesis.
Its mathematical expectation is m, the covariance function is
c(h), and the mutation function r(h) exists, which is

E[Z(x)] � m, (1)

c(h) � E[Z(x)Z(x + h)] − m
2
, (2)

r(h) �
1
2

E[Z(x) − Z(x + h)]
2
. (3)

Let Z(x) be a second-order stationary random function,
which samples at n locations, Z(x1), Z(x2), . . . , Z(xn), and
the estimated amount at point x0 is

Z∗ x0(  � 
n

i�1
λiZ xi( . (4)

Among them, λi is the weight coefficient, which indicates
the degree of contribution of the observation Z(xi) to the
estimated value Z∗ (x0) at each spatial sample xi. .e key of
the kriging algorithm is to calculate the weight coefficientλi.
.e calculation of the weight coefficient must meet two
conditions:

(1) Let Z∗ (x) is an aim of Z(xi), namely,
E[Z∗ (x)] � E[Z(x)]. At the time E[Z∗ (x)] � m,
namely,

E 
n

i�1
λiZ(x)⎡⎣ ⎤⎦ � 

n

i�1
λiE Z xi(   � m. (5)

.ere is 
n
i�1 λi � 1.

(2) Minimize the estimated variance; that is, minimize
the number of value Z∗ (x) or number of value
Z(xi). It can be expressed by the variance function:

σ2 � c(x, x) + 
n

i�1

n

j�1
λiλjc xi, xj  − 2

n

i�1
λic xi, xj .

(6)

To minimize the estimated variance, according to the
Lagrangian multiplier principle, let F � σ2 − 2μ(

n
�1 λi − 1),

find the partial derivative of F to λ and μ, and let the partial
derivative be 0 to get kriging:

zF

zλi

� 2 λic xi, xj  − 2c xi, xj  − 2μ � 0

zF

zμ
� −2 

n

i�1
λ − 1⎛⎝ ⎞⎠ � 0(i � 1, 2, . . . , n)

⎧⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎩

(7)

After finishing,


n

j�1
λjc xi, xj  − μ � c xi, xj  

n

i�1
λi � 1(i � 1, 2, . . . , n).

⎧⎨

⎩

(8)
Solve system of linear cases (8), find the weight coeffi-

cients and Lagrangian multipliers, bring them into formulae
(4) and (6), and get the estimated value and estimated
variance, respectively. In the presence of the variogram,
according to the covariance function and the relationship of
the variogram, c(h) � c(0) − c(h), and the variogram is used
to represent, that is,


n

j�1
λjc xi, xj  + μ � c xi, xj  

n

i�1
λi � 1(i � 1, 2, . . . , n)

⎧⎨

⎩

(9)

A system of examples can also be represented by a
matrix.

K �

C11 C12 . . . C1n 1

C21 C22 . . . C2n 1

⋮ ⋮ ⋮ ⋮ ⋮

Cn1 Cn2 . . . Cnn 1

1 1 . . . 1 0

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

,

λ �

λ1
λ2
⋮

λn

−μ

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

,

D �

c x1, x( 

c x2, x( 

⋮

c xn, x( 

1

⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

.

(10)

.e ordinary kriging equations are
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Kλ � D. (11)

Solving equation (11), we can get λ � K− 1D, and its
estimated variance is

σ2 � c(x, x) − λT
D. (12)

.e premise of ordinary kriging interpolation is as
follows: according to the structure of the space field, select an
appropriate variogram model and find the variogram: (1)
gridding, that is, a range of selected area and the size of the
grid; (2) calculating the coordinates of the estimated point
(that is, the grid node); (3) according to the search strategy
(close-point distance search, orientation search), select the
appropriate reference point; (4) find the coefficients of the
system of equations based on the mutated function that has
been obtained; (5) solve the system of equations (using the
LU method) and find the weight coefficientλi; (6) the esti-
mated point in formula (4) nis the number of interpolation
points; (7) repeat steps (2) to (6) until the values of the grid
nodes are all obtained.

2.3. Stochastic Modeling Method

(1) .ree-dimensional geological modeling of com-
monly used stochastic models is the core content of
geological research in the reservoir development
stage, a summary of the foregoing basic research
work, and the basis of numerical simulation.
According to the random characteristics of research
phenomena, random models can be divided into
discrete models, continuous models, and hybrid
models; according to the characteristics of the
simulation unit, the random models can be divided
into target-based random models and pixel-based
random models as follows:

(i) Discrete model (based on target): this trick is
rock type distribution, fracture and fault dis-
tribution, size, etc. Punctuation, truncated
Gaussian random fields, Markov random fields,
and two-point histograms are discrete random
models.

(ii) Continuous model (based on pixels): this
equation is used to describe the characteristics
of continuous changes of reservoir parameters:
the spatial distribution of porosity, permeability,
and fluid saturation. .e Gaussian domain and
the fractal random domain are continuous
models.

(iii) Hybrid model (two-step model): in practical
applications, the above two types of models are
often combined together. .e first step is to
establish a discrete model to describe a wide
range of heterogeneous characteristics of the
reservoir. .e second step is to establish a
continuous model to represent the spatial var-
iation and distribution of rock parameters.

(2) Applicability about the stochastic model.

Since the application of stochastic simulation in the
petroleum field, a variety of stochastic simulation
methods have been developed based on different
purposes, including different stochastic models and
different simulation algorithms, such as Boolean
models, truncated Gaussian domains, indicator
simulations, Markov random domains, and two-
point and multipoint histograms, and have different
simulation effects due to different simulation
methods. .erefore, appropriate random models
and different simulation algorithms should be se-
lected according to the research object. Many
scholars at home and abroad have conducted re-
search and obtained very effective.

(3) Sequential Gaussian simulation method.
.e sequential Gaussian simulation method is fast
and simple. It is more suitable for simulating some
rock physical properties with continuous middle
values and scattered ends, such as porosity. .e
principle is as follows:
Let Zi be N random variables. Based on the calcu-
lation of the variogram, the ordinary kriging equa-
tions are solved to obtain the mean and variance of
the regionalized variable distribution to determine
the cumulative conditional distribution function
(ccdf) given any type of n conditional data. Take a
sample from (ccdf) and participate in the next
simulation. Random variables are required to follow
a normal distribution.

(4) Sequential Gaussian cosimulation method.
Sequential Gaussian cosimulation is to find the cu-
mulative distribution function of each node along
different random paths and extract the simulation
value from the cumulative distribution function..is
method can realize the constraint between wells and
realize the lateral prediction of the reservoir. .e
purpose is to restore the multivariable spatial rela-
tionship. Because of the interdependent relationship
between reservoir physical parameters, the simula-
tion of collaborative regionalization will certainly be
more consistent with the geological situation.

2.4. Model Construction. .e model is composed of strati-
graphic models and fault models. It is an important basis for
3D geological modeling. It directly reflects the 3D spatial
framework of the reservoir. It is also a comprehensive re-
flection of the structural features and small layer features of
the geological body built. .erefore, the accuracy of its
establishment directly affects the accuracy of the later res-
ervoir parameter model.

2.4.1. Stratigraphic Model. In order to control the reservoir
characteristics and distribution law of the sand body de-
position unit, the stratigraphic model must be refined, and
the control interface of the stratigraphic model must be
refined to a small level, establishing the layer model of each
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layer. .e geological stratified data is used as the condition
data, so that each small layer model built reflects the
structural fluctuations of the stratum more accurately.
However, due to the imperfection of basic data and the
complexity of geological conditions, there are often many
anomalous points in the calculation results of the software
that are not in harmony with the surroundings. .e solution
is based on the implementation of basic data; combined with
geological knowledge, it is corrected. .e method of “top-
bottom-bottom, then-insertion” is used to better solve the
relationship between layers and thickness.

2.4.2. Fault Model. .ere are many methods for modeling
faults, and basically, they simulate the production of faults
based on different fault data (such as the depth of break-
points encountered by single wells, fault lines obtained from
seismic tectonic interpretations, fault polygons, and strati-
graphic gaps) shape (trend, tendency, inclination, curvature,
etc.). But the choice of the final method depends on the data
of the fault modeling. .e ultimate goal of fault modeling is
to establish a set of fault columns that reflect the properties
of the fault plane (inclination, azimuth, spatial extension,
curvature, etc.). .e fault distance is controlled by the
structural drop (hierarchical data). For places where the fault
distance does not match the geological understanding, it is
controlled by adjusting the control point of the intersection
of the fault and the plane.

3. Experiments

3.1. Modeling Steps. .e Petrel software is a complex fault
block reservoir using the kriging method, and a structural
model of the reservoir (including stratigraphic model and
fault model), a sedimentary microfacies model, and an at-
tribute model are sequentially established:

(1) Collect various types of data including drilling data,
small layer and sand body data, fault data, and other
related data, and build a layer model of the reservoir
on this basis.

(2) Establish a reservoir fault model. .e fault model is
the basis of the geological model of complex fault
block reservoirs. Only by establishing a high-accu-
racy fault model can the facies model and attribute
model be established on this basis. In the simulation
of faults, the faults and the top-bottom surfaces of the
three-dimensional seismic interpretation should be
used to construct the fault model based on the
combination of fault points obtained from drilling.

(3) After the establishment of the layer model and the
fault model, the structural model of the reservoir is
obtained. 3D sedimentary microfacies are always
used. Different sedimentary microfacies control the
physical properties of different sedimentary rocks;
that is, the spatial distribution of them determines
the distribution of rock physical properties. .ere-
fore, the establishment of sedimentary microfacies
models is the basis of phased modeling.

(4) Modeling of attribute is of good use. .e attribute
parameter model (porosity, permeability, and oil
saturation) is based on the average and mean square
error of various physical property parameters and is
established on the basis of the sedimentary
microfacies model skeleton.

3.2. Data Preparation and Preprocessing. Data preparation
reservoir geological modeling must have a complete geo-
logical database using descriptions. To make the structural
model, well data must be corrected for core elevation before
it can be used for reservoir geological modeling, and faults
must be located in conjunction with the breakpoint data
encountered by the well. For deviated wells with large-angle
well deflections, the well deflection must be corrected before
modeling. According to the requirements of the modeling
software Petrel, combined with the geological characteristics
of the 1.3 sand layer reservoirs in the second member of
Shahejie Formation in Shengyi District, this model was
mainly based on the following data:

(1) Drilling data: including raw data and results ob-
tained through drilling, such as wellhead data in-
cluding well name, well position coordinate data,
surface core elevation, well trajectory data (sound-
ing, well deflection and azimuth), Buxin elevation
data, and drill horizon data.

(2) Small layer and sand body data: including small layer
and sand body top and bottom data divided by fine
contrast.

(3) Fault data: fault data can be obtained from seismic
interpretation or digitally from structural maps. .e
latter is used for this modeling, and there is also
breakpoint data obtained from drilling.

(4) Logging data: including the original logging curve
data, porosity, permeability, oil saturation, and
permeability variation coefficient obtained from
logging.

3.3. Well Deviation and Core Elevation Correction. It is
generally believed that the well angle is less than 5..e well is
straight if the inclination is greater than 5. However, it
cannot reflect the vertical depth of each depth point of the
well and the real bottom data of the structural item, and it
must be corrected for the well deviation. Import the well
deviation data into petrel software, and the software will
automatically perform well deviation correction and gen-
erate well trajectory. Ground surface fluctuations and dif-
ferences in core height have certain marketing for the
establishment of the structural model. .erefore, the core
compensation altitude correction should be performed
before modeling. .e altitude correction generally uses the
sea level as the base model range and the grid determination.
.e grid needs to be designed during the modeling process.
.e grid shape, size, and direction of the geological model
will affect the generation of sand body skeleton model and
attribute model. .erefore, to establish an accurate
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sedimentary microfacies model and attribute model, a
reasonable grid must be designed. When designing the grid
of the 1.3 sand layer group in Shengyi District, the following
factors were considered:

(1) .e direction of the sediment source: the grid design
should consider the main direction of the sediment
source, which is conducive to data analysis and es-
timation of the variogram.

(2) .e fluid supply direction in the production process:
the grid direction should be as parallel as possible to
the flow direction. .is is a requirement of the
reservoir numerical simulation seepage model. In
addition, the grid direction is unified with the
production well pattern, which can reduce the dead
knot in numerical simulation points.

(3) .e type and size of the grid, which simulates
complex structural forms, are the most obvious
advantages of the corner grid. If faults in the study
area develop, this type of grid can be selected; the
choice of grid size should not only meet the needs of
small-scale random sand body simulation, but also
fully reflect the accuracy of the structural horizon,
because the reservoirs of the 1–3 sand formations’
spacing is close to 250m. Considering the factors of
development well pattern and faults, this study set
the grid step size on the plane to 30m× 30m, and the
plane grid number is 221× 141. .e vertical grid
mainly considers the thickness of the interlayer. .e
final vertical grid number is 79, and the total grid
number is 2461719.

4. Discussion

4.1. Porosity Simulation Analysis. .e rapid development of
information technology has brought us into an era of in-
formation data explosion. .e vast and diverse information
data is an important carrier of knowledge. In order to
discover more useful knowledge from a large amount of
complex information data, it is necessary for us to study
information. .e current reality data has the characteristics
of being massive and multidimensional, and the data col-
lection has also undergone significant changes. Its main
characteristics mainly include having large data volume,
being multidimensional, and being unstructured.

According to the reservoir parameters explained by the
loaded logs, the porosity simulation of each small layer was
analyzed and fitted. Table 1 and Figure 1 show the simulation
analysis of porosity of each small layer of the 1.3 sand layer
group.

From Table 1 and Figure 1, it can be seen that the
minimum variation of the porosity simulation variation
function of each small layer of the 1st sand group is 1310.7,
the maximum value is 1443.6, the minimum value of the
secondary range is 689.3, and the maximum value is 756.6.
.e minimum value of the primary range of the sand group
is 1411.5, the maximum value is 1450.2, the minimum value
of the secondary range is 673.2, and the maximum value is
714.9..e vertical range is 40.5, and the nugget constant is 0.

4.2. Transmittance Simulation Analysis. According to the
reservoir parameters explained by the loaded log, the sim-
ulation analysis was performed. Table 2 and Figure 2 show
the simulation analysis of the 1.3 sand layer group in the
second member of Shahejie Formation in Shengyi District.

Among the many problems faced by data analysis, the
multidimensional and unstructured data is the most sig-
nificant. .e previous method of unit function variables and
linear analysis methods are difficult to handle this change.
.e usual method is to transform the unstructured infor-
mation into a structured structure. Perform the analysis, but
this change is often at the cost of losing part of the relevant
information. .e production of multidimensional data
analysis technology effectively solves this problem. It pro-
poses new analysis methods for complex multidimensional
data and improves the utilization of data. It can be seen in
Table 2 and Figure 2 that the minimum variation of the
simulated variation function of the permeability of the small
layers of the 1 sand layer group is 1434.6, max is 1692.9, max
of the secondary range is 546.7, and max is 875.8: 2. .e
minimum value of the primary range of the layer group is
1356.9, max is 1536.9, min of the secondary range is 744.9,
and max is 784.2; 3min of the primary range of the sand
group is 1239, max is 1769.3, andmin of the secondary range
is 682, and max is 827.7. .e vertical range is 43.5, and the
nugget constant is 0.

4.3. Analysis of the Prosodic Porosity Model. .e prosodic
layer porosity model test is performed on the model
established by the method used, and the analysis results of
the prosodic layer porosity model test result are shown in
Figure 3.

A model is an expression of people’s understanding and
understanding of the system, process, thing, or concept
under study. It is a formal description of the objective world
by people. Different levels of abstraction in the real world are
manifested as different levels of abstraction in the data
model. For increasingly complex data information, the re-
lational data model is no longer applicable in representing
the structure and semantics of the data information, and the
multidimensional data model has entered people’s sight.

It can be seen from Figure 3 that after the prosodic layer
porosity model is tested, the original porosity and simulated
porosity of the thinning well are approximately equal and are
distributed on a straight line of Y�X, indicating the es-
tablishment of actual geology. .e case is basically consis-
tent, indicating that the modeling method used in this paper
is feasible.

4.4. Relative Error Analysis ofDinningWells. Regarding the
examination of the thinning wells on the model established
by the method used, the relative error analysis results of the
thinning wells are shown in Figure 4.

Aggregated data refers to the data set obtained by com-
pleting the aggregation of basic data through statistics or
analysis, so this type of database is also called a statistical da-
tabase. .e data items stored in this type of database are dif-
ferent from ordinary databases, and the storage is no longer
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simple data values, but relatively complex data structures, such
as vectors, relations, and time series. Such data items are called
statistical objects. Figure 4 shows that the relative thinning wells

are relatively small, mainly concentrated around 1%. Exami-
nation of the thinning wells of 45 wells shows that the model
established has basically gotten accuracy.

Table 1: Parameters of the variation function of the porosity simulation in the Erqi Oilfield.

Arrangement Main transformer (m) Subvariable range (m) Vertical range (m) Nugget constant Abutment value
1 (1-1) 1443.6 753.6 40.5 0 0.76
1 (1-2) 1310.7 690.3 40.5 0 0.88
1 (1–3) 1328.4 725.1 40.5 0 0.84
1 (2) 1440.5 689.3 40.5 0 0.8
1 (3) 1423.2 714.5 40.5 0 0.68
1 (4) 1397.8 724.6 40.5 0 0.8
2 (1) 1450.2 729.5 40.5 0 0.64
2 (2) 1421.3 673.2 40.5 0 0.76
2 (3) 1411.5 732.1 40.5 0 0.8
3 (1) 1498.7 703.5 40.5 0 0.96
3 (2) 1429.6 714.9 40.5 0 0.82
3 (3) 1435.9 698.5 40.5 0 0.75
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121110 9 8 7 6 5 4 3 2 1
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500

1000

1500
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Sub variable range
Vertical range
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Figure 1: Simulation analysis of porosity of 1.3 sand formations in the second member of Shahejie Formation in the first block of the Erqi
Oilfield.

Table 2: Variation function parameter table of permeability simulation of sand group 1–3 of Pu Oilfield.

Arrangement Main transformer (m) Subvariable range (m) Vertical range (m) Nugget constant Abutment value
1 (1-1) 1566.9 737.1 43 0 0.96
1 (1-2) 1692.9 776.1 43 0 0.88
1 (1–3) 1588 546.7 43 0 0.84
1 (2) 1754 875.8 43 0 0.9
1 (3) 1434.6 610 43 0 0.84
1 (4) 1497.8 674.6 43 0 0.88
2 (1) 1473 744.9 43 0 0.96
2 (2) 1536.9 773.7 43 0 1
2 (3) 1356 784.2 43 0 1.04
3 (1) 1609.8 827.7 43 0 1
3 (2) 1239 736.9 43 0 0.96
3 (3) 1769.3 682 43 0 0.85
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Figure 2: Simulation analysis of the permeability of the l–3 sand formation in the second member of the Shahejie Formation in the first
block of the Yanqi Oilfield.
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5. Conclusions

Information fusion was first called data fusion, which
originated from early military applications. With the de-
velopment of information technology, a more generalized
concept of “information fusion” was proposed. Information
fusion is inspired by the human brain’s processing of
complex problems: the processes of analyzing, predicting,
and evaluating multisource information. Advances in seis-
mic prediction technology have brought many benefits to
people. Not only can it help people reduce casualties and
property damage in earthquakes, but they can also play a
guiding role in geological modeling technology. .is thesis
addresses the high water cut in Shengtuo Oilfield reservoir
and the current development status and problems in geo-
logical research. Based on seismic tectonic interpretation
and attribute analysis, based on geological, logging inter-
pretation, core analysis, drilling, seismic interpretation, and
other data, the structural characteristics, sedimentary
characteristics, and storage of the reservoir are analyzed..e
physical parameters of the formation are studied. .e
kriging method with external drift is capable of cooperating
with seismic variables reservoir to study Shengtuo Oilfield
reservoir. Analyzing the development process of artificial
intelligence before and after, we can see that artificial in-
telligence often leads to failure when the culture of artificial
intelligence changes in the environment, and the informa-
tion does not match. So, the best way is to combine the
external information community and social media to bring a
huge impetus to the transformation of artificial intelligence.
Seismic data and logging data are different manifestations of
underground geology. Compared with the same reservoir
petrophysical model, they have certain correlation charac-
teristics..e combination of the two data can better perform
seismic interpretation. However, because the seismic and
logging methods are not used, they represent information of
different scales. .erefore, there are certain differences be-
tween the two types of data and cannot be directly used in a
comprehensive manner. .e matching problem between the
two has become a hot research topic.

.e matching study of seismic data and logging data has
become a major issue in the process of seismic lithology
interpretation, reservoir inversion and detection, and res-
ervoir description. For the problem of well-seismic
matching, the logging data and seismic data are usually
correlated by making synthetic seismic records. Based on
actual seismic data, the logging data and seismic wavelet
convolution operations are used to obtain synthetic seismic
records to match and adjust. Make it match the seismic data
next to the well accurately. Regarding the non-phase-con-
trolled porosity and permeability model established by the
method used in this paper, the property distribution is quite
different from that in some areas of the sedimentary
microfacies; and through phase-controlled attribute mod-
eling, the distribution of reservoir properties and corre-
sponding sand can be achieved. .e consistency of the
sedimentary microfacies makes the description of reservoir
properties more accurate and reasonable. .erefore, the
phased attribute modeling is more reasonable. It can be seen

from the inspection of the simulated values and the
coarsened values at the well points and the thinning well
inspection that although there is a certain error between the
simulated data and the actual geological conditions, this
situation is unavoidable, and the error is within the allowable
range. .e model established has high accuracy, and the
model is geological conditions, so the modeling method was
considered feasible.

.e seismic exploration method is to artificially select
shot points on the ground in a specific area to excite seismic
waves and obtain the response records of seismic waves to
the elasticity and density of the undergroundmedium..ese
response records are what we often call seismic records. .e
analysis of seismic records is used to infer geology. In ad-
dition, the model established by the method used in this
paper shows that the relative error of thinning wells is
relatively small, mainly concentrated around 1%. Exami-
nation of the thinning wells of 45 wells shows that the model
established basically has high accuracy. .e research results
of this paper have a guiding study about remaining distri-
bution study place, tapping potentials, formulating rea-
sonable development and adjustment plans, and improving
recovery factors.
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