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In the face of today’s fast updating and wide variety of word segmentation, it is difficult to accurately identify the keyword
segmentation in the enterprise’s internal control information. Therefore, a visual display method of enterprise internal control
information based on cluster analysis algorithm is proposed. Fully considering the characteristics of enterprise internal control,
on the basis of clarifying the visual display process of enterprise internal control information, the visual display coefficient of
enterprise internal control information is optimized based on cluster analysis algorithm. By optimizing the visual display value,
the visual display parameter fusion of enterprise internal control information is realized. The dimension of enterprise internal
control information is reduced, and the mean value of color difference between pixels is used to ensure the separability of
visual display images, so as to realize the visual display of enterprise internal control information. The experimental results
show that the proposed method can accurately identify the enterprise internal control information, which shows that the
practical application ability of this method has been improved.

1. Introduction

At this stage, under the Internet environment, the internal
control of Chinese enterprises will encounter more complex
problems [1]. The Internet internal control ecological environ-
ment has changed the processing mode, production and oper-
ationmode, internal control concept, and process of enterprise
business. Compared with the traditional internal control envi-
ronment, the operation of modern enterprises depends more
on information system. Enterprise internal control has
become “internal control using information system” and
“control of information system” [2, 3]. At this time, informa-
tion system is not only the technology and means of internal
control, but also the object and content of internal control.
While information technology improves the efficiency of
internal control with its characteristics of realizing the rapid
transmission of information, the risks it brings may also affect
the efficiency of enterprise internal control [4]. Therefore, in
the Internet environment, enterprises need to innovate the
internal control system to adapt to new problems such as dif-
ficult choices in massive data processing.

In order to better understand the current practice of
enterprise professionals in data mining workflow. Reference
[5] conducted semistructured interviews with 13 data ana-
lysts. Based on the respondents’ responses, the discussion
on challenges and opportunities produced a list of 10
insights and compared them with the closest related work.
Reference [6] makes a visual analysis of the current papers
on enterprise information disclosure in China by using the
method of knowledge map. It can be learned that scholars’
research directions are mainly corporate social responsibility
information disclosure, corporate carbon information dis-
closure, corporate environmental information disclosure,
corporate accounting information disclosure, voluntary
information disclosure, and so on and mainly based on the
empirical study of its antecedents. Reference [7] based on
the knowledge map theory, using the visualization software
CiteSpace V, makes a statistical analysis of 2246 documents
in the field of corporate social responsibility information dis-
closure from 2004 to 2019. This paper studies the distribu-
tion of corporate social responsibility information
disclosure literature from the aspects of time, region,
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institutions, and journals. Through the analysis of keywords
and emerging words, this paper summarizes the research
hotspots and frontiers in this field and comes to the conclu-
sion that the research focus is on performance, corporate
governance, and sustainability. The frontier mainly includes
disclosure quality, new influencing factors, profit quality,
and assurance statement. Reference [8] studies the data
accumulated for a long time in the process of safety manage-
ment of manufacturing enterprises and reported in pure text
or digital form. After the statistics, extraction, integration,
and refining of safety management data, it is displayed in a
visual way, and the graphical report is used to strengthen
the comparison of data, so as to output prediction and early
warning for the potential safety risks that will or have
occurred, so as to enable decision makers to master impor-
tant information not efficiently know the important details.

In order to further ensure the quality of enterprise inter-
nal information disclosure, this paper proposes a visual dis-
play method of enterprise internal control information
based on cluster analysis algorithm. On the basis of clarify-
ing the visual display process of enterprise internal control
information, the cluster analysis algorithm is used to cluster
the enterprise internal control information. By optimizing
the visual display parameters and other steps, combined
with the pixel processing method, the visual display of enter-
prise internal control information is realized.

2. Cluster Analysis Algorithm Principle

Cluster analysis is an ideal multivariate statistical technique,
which mainly includes hierarchical clustering method and
iterative clustering method [9]. Cluster analysis, also known
as group analysis and point group analysis, is a multivariate
statistical method to study classification. In this paper, the
whole display process is defined as particle clustering
process.

In the particle algorithm [10], by introducing the big
data computing environment, the calculation scene is
upgraded to the clustering calculation between data and
visual display coefficients. Through the continuous cluster-
ing optimization of visual display coefficients, the offset con-
trol ability of coefficient nonlinear quantum relationship
between each link is improved, the clustering convergence
between data is improved, and the control accuracy of the
whole process is increased. The specific clustering analysis
algorithm principle is as follows:

The number of cluster analysis population composition
of display parameters in M-dimensional space is defined as
m, which are arranged according to a certain relationship,
and the corresponding disturbance sequence is obtained
through cluster transformation. Therefore, it can be seen
that the accuracy of cluster transformation is affected by
the composition coefficient of disturbance sequence. Based
on this relationship, the visual display coefficient optimiza-
tion problem is transformed into a multiobjective clustering
problem, and the display coefficient population in the cluster
analysis space can be described as follows:

F xð Þ = γf i xð Þ + g xð Þ, ð1Þ

where f iðxÞ represents the optimization objective of dis-
play coefficient, gðxÞ represents the nonlinear offset period
of the visual display coefficient, and γ stands for optimiza-
tion constraint.

In order to control over fitting in the optimization process,
the concept of chaotic particle swarm disturbance [11] is
introduced to calculate the dominant characteristics of the
cluster center corresponding to the optimization variable x.

_x = g xð Þ
2μ , ð2Þ

where μ represents the disturbance coefficient. At the same
time, considering that the optimization of the whole visual dis-
play coefficient will be affected by the distribution difference,
there will be a local optimization problem of particles. There-
fore, the characteristic coefficient of the calculation process is
set as the vector relationship coefficient λ, and its archive is
marked as Xi. The function expression of the process can be
described as follows:

Xi = f i xð Þ − λ 1 − _xð Þ: ð3Þ

Define the clustering parameter of the optimization coeffi-
cient as Xnewi. If Xnewi < Xi, search the correct probability of
the clustering value in the optimization coefficient interval to
obtain the optimization execution function:

Oα = α + a α − βð Þ,
Oβ = β + b α − βð Þ,

0 < a, b < 1,
ð4Þ

where α and β represent the optimization convergence
function between the visual display coefficients in the cluster-
ing optimization process and a and b represent the number of
particle swarm hops. After the search, the corresponding coef-
ficients of the particle swarm with visual display coefficients
are updated according to the particle swarm hop mechanism.
The particle swarm hop update mechanism [12] is shown in
Figure 1.

In the process of updating, the particle replacement
space position in the cluster space can be described as fol-
lows:

Gbesti x + 1ð Þ = f i Pbesti xð Þ� �
, ð5Þ

where PbestiðxÞ represents the particle position in the
cluster space. The replaced parameters correspond to the
mapping relationship in the enterprise internal control
information display process. According to the optimal clus-
tering relationship function [13], there is an optimal order in
the vector center. By completing the iterative calculation of
the update process in the meme group, the update iterative
order of the optimal function relationship can be obtained.
The calculation relationship function is as follows:

W = dig max Gbesti x + 1ð Þ� �
: ð6Þ
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Further, it can be calculated that the fitness function
between the visual display coefficients in the cluster analysis
space is as follows:

w =W tð Þλ 1 − _xð Þ: ð7Þ

On the basis of optimizing the visual display coefficient,
the display value of the optimized output is visually calculated
to meet the control requirements of the visual system. Accord-
ing to the characteristics that clustering optimization can ana-
lyze and evaluate uncertain parameters, the visual original
matrix of clustering optimization data is defined as follows:

x11 x12 ⋯ x1m

x21 x22 ⋯ x2m

⋮ ⋮ ⋱ ⋮

xn1 xn2 ⋯ xmn

2
666664

3
777775
: ð8Þ

Reconstruct the group order of all the optimized feature
groups with m pointing object, and define the visualization
function relationship of the reconstructed group order data
as follows:

B = x1, x2,⋯,xmf g: ð9Þ

According to the above process, based on the principle of
cluster analysis algorithm, the visual display coefficient of
enterprise internal control information is optimized.

3. Necessity Analysis of Visual Display of
Enterprise Internal Control Information

3.1. Current Situation of Enterprise Internal Control. The
management level of the enterprise financial department is
the premise and foundation of doing a good job in enterprise
internal control, which plays a particularly important role in
realizing the sustainable development of enterprises. There-
fore, taking the financial department as an example, this paper
analyzes the current situation of enterprise internal control.

(1) Data error continuity

The financial management of enterprises has high
requirements for accounting entry. If the entry is wrong, it
will affect the later calculation, statistics, and other work
contents of accounting work. After the accounting work in

the enterprise is computerized [14], the financial manage-
ment staff need to effectively process and supervise the com-
puter. In case of errors and errors, they need to timely record
the data and report the accounting books, statements, and
other documents to ensure the accuracy of accounting data
in the enterprise. A safe and healthy financial management
environment in an enterprise can ensure the management
of accounting internal control and the accuracy of fund
audit in an enterprise. The computerized operation mode
of accounting work makes the financial management of
enterprises more efficient. However, the continuous use of
computerization will lead to continuous errors in accounting
data and the risk of information leakage, which seriously
affects the security and stability of financial management in
enterprises.

(2) Data confidentiality and security

The traditional accounting data preservation and man-
agement is based on the manual bookkeeping method with
low confidentiality and security of accounting data.
Accounting work includes vouchers, entries, account books,
accounting statements, and other work contents, while man-
ual bookkeeping is prone to errors in data storage and data
management. The work error of manual bookkeeping will
cause problems such as forgery, tampering, and cheating of
accounting data [15]. Compared with manual bookkeeping,
the working mode of accounting informatization has a cer-
tain improvement in the storage and management of
accounting data. In enterprises under the background of
informatization, the financial data storage and management
method of accounting work is electronic password and pass-
word. Under normal circumstances, the above methods have
strong security and confidentiality. However, if the password
and password are leaked, the accounting data will also be
stolen, which will seriously affect the stable operation of
accounting work in enterprises. Improving the confidential-
ity and security of information-based accounting data is an
important part of the stable operation of financial manage-
ment in enterprises.

(3) There are network security problems

In the information age, not only do people rely more and
more on the Internet in their life and work, but the
information-based accounting work mode also depends on
the Internet. Once there are network security problems in
the information-based accounting work, it will seriously
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Figure 1: Particle swarm hop update mechanism.
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affect the stable operation of accounting work. In the daily
work of information-based accounting, the dissemination
of accounting information has high requirements for net-
work security, because accounting work often uses the Inter-
net to operate and store enterprise funds and core
information. When viruses appear on the Internet, they will
threaten the security and stability of enterprise financial
management [16], causing crises such as fund theft and
information leakage. If there is no effective network preven-
tion and control means for information-based accounting in
the enterprise, once the network security problem occurs in
the information-based accounting, in addition to the loss of
funds and information, it may also lead to the paralysis of
the enterprise network and affect the smooth progress of
the enterprise work.

3.2. Basic Norms of Enterprise Internal Control. With the
rapid development of market economies, enterprises con-

tinue to pursue stable development on the basis of high
profits and high returns. How to better create benefits for
themselves and improve benefits has become the ultimate
goal of enterprise business activities. Taking the real estate
enterprise as an example, due to its special enterprise nature,
it also puts forward higher requirements for its internal con-
trol management. Therefore, its basic norms of internal con-
trol also have enterprise characteristics different from other
industries. The specific norms are shown in Figure 2.

It can be seen from Figure 2 that the internal control
process of real estate enterprises needs to meet both internal
and external factors. On the basis of following the policy
guidelines and audit guidelines, realize the enterprise inter-
nal control from the aspects of network environment, finan-
cial activities, and audit activities.

With the transformation of enterprises from single oper-
ation to fine and professional operation, some problems
have also appeared in their internal control, which seriously

Basic norms of internal control of real estate 
enterprises

Internal control application guidelines

Guidelines for 
internal control 

evaluation

Internal environment class
Internal architecture

Development strategy
Human resources

Social responsibility
Corporate culture

Control activity class
Financial activities
There is business

asset management
research and development

Project
Guarantee business

Business Outsourcing
financial reports

Control means
comprehensive budget 

Ketong management
Internal information 

transmission
information system

Internal control 
audit guidelines

Figure 2: Basic norms of enterprise internal control.
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Figure 3: System framework with risk management as the direction of enterprise internal control.
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restricts the normal development of enterprises [17]. Aiming
at the management problems in the process of enterprise
internal control, this paper establishes a system framework
with enterprise risk management as the direction of internal
control and a system framework based on the basic princi-
ples of internal control to control the risk problems in enter-
prise business activities. The system framework is shown in
Figure 3.

As can be seen from Figure 3, the internal control of the
enterprise after the risk occurs can be summarized into two
stages. First, at the initial stage of enterprise development,
determine the market pattern and target customer group of
development projects in the region. The second is the stable
period of commercial real estate development and its invest-
ment decision-making stage, which is mainly to determine
the development direction of the project and the later devel-
opment cost. If the foundation is not laid well in both risk
management stages, it will lead to enterprise decision-
making mistakes, which will bring the risk of failure to the
project.

3.3. Visual Display Process of Enterprise Internal Control
Information. According to the above analysis, when studying
the visual display method of enterprise internal control
information based on the cluster analysis algorithm, this
paper mainly takes the key participles in the enterprise inter-
nal control information text as the clustering center in the
cluster analysis algorithm, identifies the enterprise internal
control information in turn, and realizes the visual display
based on this. The specific display process is shown in
Figure 4.

As can be seen from Figure 4, the visual display of enter-
prise internal control information includes four steps: select-
ing the initial cluster center, optimizing the visualization
coefficient, integrating and optimizing the visualization dis-

play parameters, and outputting the visualization results.
The following identification process will gradually realize
the visual display of enterprise internal control information.

4. Visual Display of Enterprise Internal
Control Information

4.1. Analysis of Enterprise Internal Control Factors. The
board of directors is usually composed of the board mem-
bers of an enterprise, which controls the affairs of an enter-
prise and affects the operation efficiency of the enterprise.
The size of the board of directors has a certain impact on
the decision-making process mechanism of the board of
directors and the effect of the board of directors. The board
of directors usually organically combines with the structure
of the enterprise and the environment faced by the enter-
prise with the gradual improvement of the enterprise. The
proposal of the five elements of the enterprise and the
change of the order have changed the pattern of the enter-
prise’s internal control. The evolution table of the elements
of the enterprise’s internal control is shown in Table 1.

4.2. Visual Integration of Optimization Parameters and
Logistics Display Optimization Quantity. Based on the opti-
mization results of the above calculation parameters, all the
obtained optimization coefficients and visual parameters
are fused to enable them to participate in the display and cal-
culation in the form of system parameters in the C language
environment. In order to ensure better mutual adaptation,
matching, and fusion between optimization parameters, tak-
ing advantage of the slow convergence of the minimum
value of clustering, in the process of global hybrid calcula-
tion, c-means clustering is transformed into fusion cluster-
ing of different parameter relations through clustering
leapfrog algorithm [18], so as to make the global parameter
hybrid process more search capable and improve the overall
visual display accuracy and accuracy.

The specific implementation steps are as follows:
Step 1: parameter normalization: set the total population

obtained by the optimization coefficient as N and the num-
ber of cluster fusion as n. At the same time, define the mem-
bership relationship in the transformation and fusion
process as the original matrix, complete the membership
division according to the clustering characteristics before
transformation, calculate and obtain the cluster conversion
center between the optimization quantity and the relation-
ship quantity according to formula (6), complete the param-
eter mapping, and code it according to the leapfrog
clustering hybrid algorithm [19].

Hybrid leapfrog algorithm [20] is a heuristic computing
technology, which has the strongest advantage of global
search ability. The hybrid leapfrog algorithm is used to carry
out local search, so as to obtain the optimal solution and the
best enterprise internal control information display scheme.

Display scheme code
The internal control information of several enterprises is

displayed and distributed to the server, the frog individual of
the hybrid leapfrog algorithm is used to encode the scheme,
and the optimal solution is found in the way of optimization.

Select the initial cluster center

Optimized display coefficient

Visual display parameter fusion and
optimization 

Output display results

Start

End

Figure 4: Visual display process of enterprise internal control
information.

5Wireless Communications and Mobile Computing



When the enterprise internal control information dis-
play contains 3 resources and 5 tasks, its total code χ is
expressed as follows: χ = ½2:3, 3:2, 2:5, 1:8, 2:0�. After decod-
ing, it is expressed as χ = ½2, 3, 2, 1, 2�.

According to the decoding expression, the frog individ-
ual schedules the first task, the third task and the fifth task
to resource 2, and task 2 and task 4 are scheduled to resource
3 for execution.

Step 2: relationship quantity conversion matching: com-
plete the frog group matching between the original cluster-
ing parameters and the relationship quantity according to
the calculation results of formula (10) [21], obtain the adap-
tation function of each individual according to the matching
degree, and arrange the individuals corresponding to the
adaptation function in descending order.

The task should be completed within an appropriate
time after scheduling, so it is necessary to set the fitness
function, which is defined as follows:

Fitness χð Þ = 1 + T χð Þ − T χb
i

� �
T χð Þ − T χw

ið Þ , ð10Þ

where FitnessðχÞ represents fitness function, T repre-
sents time, χb

i represents the display scheme with the slowest
execution speed, and χw

i represents the display scheme with
the fastest execution speed.

In step 3, the update particles are brought into each indi-
vidual of the relationship conversion quantity [22, 23], and
the update of the conversion clustering frog population is
completed. The worst individual and region of the popula-
tion species are obtained according to the update effect,
and the number of iterations of the individual or region is
increased until the update is completed.

In step 4, the updated frog population is defined as a new
population, and the optimal solution of the new population
is calculated.

Step 5 repeats steps 2 to 5. When the number of itera-
tions reaches the maximum, the corresponding global coeffi-
cient is the cluster conversion center, indicating that the
cluster conversion is successful, that is, the data fusion is
successful, and the optimal scheme for the visual display of
the enterprise’s internal control information is obtained.
The scheme is used to visually display the enterprise’s inter-
nal control information.

4.3. Optimize the Visual Display Scheme. On the basis of Sec-
tion 3.2, optimize the visualization scheme of enterprise
internal control information.

Keeping the clustering feature indicates that the maxi-
mum distance difference between each pixel of the visual
display image is related to the difference between each dis-
play coefficient of the enterprise’s internal control informa-
tion. This feature is evaluated by the clustering matrix
correlation ρ between each pixel of the two sets of data.
The closer the ρ value is to 1, the better the visual display
image distance maintains the feature. In the real operation,
in order to reduce the computational complexity of the
method, the dimension of the evaluation data can be
reduced in advance. The analytical formula of the correla-
tion coefficient is as follows:

ρ = XTY
� �

− �X�Y

std Xð Þstd Yð Þ , ð11Þ

where the clustering matrix X represents the Euclidean
distance between each display coefficient vector in the enter-
prise’s internal control information. The clustering matrix Y
represents the Euclidean distance of the visual display image
in CIELAB space [24]; jXj represents the cardinality of X, �X
and �Y represent the average of X and Y , respectively, and
stdðXÞ represents the standard deviation of X.

In order to better fit the display coefficient characteristics
and visual characteristics, the clustering matrix X is

Table 1: Evolution of internal control elements of enterprises.

Development stage Specific stage
Number of
elements

Specific elements

Embryonic internal control
period

Internal check
Single
element

Internal containment

Audit technology oriented
internal control period

Internal accounting
control stage

One
element

Accounting control

Internal control
system stage

Two
elements

Accounting control and management control

Internal control
structure stage

Three
elements

Control environment, accounting system and control procedure

Management oriented
internal control period

Internal control
framework stage

Five
elements

Control environment, risk assessment, control activities, information
and communication, internal supervision

Risk management
framework stage

Eight
elements

Internal environment, goal setting, transaction identification, risk
assessment, risk response, control activities, information and

communication, monitoring

New internal control
framework stage

Five
elements

Control environment, risk assessment, control activities, information
and communication, monitoring
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expressed as the display coefficient angle between each dis-
play coefficient. The derivation formula of the display angle
θ is as follows:

θ = cos−1 〠
n

i=1
tiri, ð12Þ

where t and r, respectively, represent two display coeffi-
cient vectors with length n.

Separability refers to that the generated color visual dis-
play image has high interpixel-specific contrast and inter-
class separability. This property can be evaluated by the
mean δ of color differences between pixels [25, 26]. The
higher the δ value, the more prominent the difference
between each pixel of the visual display image and the stron-
ger the separability. It is described as follows:

δ = δ Yj j Yj j1, ð13Þ

where jY j1 and jY j represent the norm and cardinality of
Y in turn.

In order to make the enterprise internal control informa-
tion have the visual perception function when it is visualized
in low dimension, but also have more available information
and good visual effect, in this paper, the overall goal of visu-
alization means is to maximize the separability of the result
visualization display image on the premise of excellent dis-

play characteristics between the result visualization display
image and each pixel of the enterprise’s internal control
information.

Set the initial HSI to Iðs, kÞ, s represents the spatial azi-
muth coordinates of the display coefficient vector, and k rep-
resents the number of bands. Optimize the initial enterprise
internal control information to CIELAB space with symmet-
rical perceptual characteristics, and define the visual display
image as U ; then, the optimization scheme of pixels in U is
as follows:

U = δ min ηs,t − φ us, utð Þ, ð14Þ

where ηs,t represents the display coefficient angle
between the high-dimensional display coefficient data in
the azimuth of s and t and φðus, utÞ represents the distance
correlation between two pixels in the azimuth of s and t of
the low-dimensional visual display image.

When the overflow distortion of color space conversion
is not higher than 3%, in order to ensure the maximum sep-
arability of visual display image U , each pixel point needs to
be distributed in color space as much as possible. In order to
achieve the abovementioned global design objectives and
achieve the visual description of the color visual display
image of enterprise internal control information, the optimi-
zation method is divided into four steps: clarify the two-
dimensional chromaticity coordinates of each category end

Table 2: Simulation parameter setting.

Parameter type Value

Simulation area 240 × 240
Number of node topologies 20

Routing and forwarding protocol IEE802.15.4

Enterprise internal control information characteristic distribution variable 1200

Address resolution 12.4

Location of nodes (0, 0)

25 end 

Enterprise internal control 
information server

SMTP

Enterprise internal control 
information monitoring

Restoration of enterprise
internal control information 

Feature extraction

Training sample 
database Test sample library

Internet

Figure 5: Selection of enterprise internal control information samples.
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element; specify the brightness of each end element; color
and highlight mixed pixels; locally optimize and correct the
color visual display image.

5. Experimental Research

Considering that references [5, 6] have great advantages in
enterprise internal control information processing, this
paper designs experiments as a comparative method to ver-
ify the comprehensive effectiveness of the proposed visual
display method of enterprise internal control information.

5.1. Experimental Preparation. The visual display method is
designed with Visual C + + and MATLAB. The Simulink
tool is used to read the enterprise internal control informa-
tion, extract the characteristic component of the informa-
tion, and set the coverage of the enterprise internal control
node to 240 × 240, the node scale is set to 300 cm, the opti-
mal control points are 10, and the information communica-
tion coverage radius of the output node is r = 1:5. Other
simulation parameter settings are shown in Table 2.

In the experimental research on the visual display
method of enterprise internal control information, a large
number of enterprise internal control information sample

Figure 6: Visual effect display.
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Figure 7: Experimental results of keyword extraction accuracy by different recognition methods.
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data are used, which comes from the enterprise internal con-
trol information server in the network center. In order to be
closer to the truth and correctly reflect the proportion of
enterprise internal control information and legal enterprise
internal control information on the network as much as pos-
sible, in the experimental preparation, the enterprise internal
control information sample is selected by multiple random
sampling. The monitoring point is in the same network seg-
ment as the enterprise internal control information server.
Monitor the 25 port of the enterprise internal control infor-
mation server. After analyzing the monitored content
through SMTP protocol, restore the enterprise internal con-
trol information and extract the characteristic information
of the enterprise internal control information sample. Estab-
lish training sample database and test sample database. The
process of selecting enterprise internal control information
samples is shown in Figure 5.

Set the sampling frequency of enterprise internal control
information in the sampling space as 30Hz, the cluster anal-
ysis center corresponding to the time volume as 20 s, and the
sample data scale as 20MB~1.5GB. Take 20MB as the sam-
ple group division index, in which the sample group N con-
tains a total of 42081 particle swarm. In the process of
particle swarm clustering in which the sample data is
extracted, the global space search dimension value is stable
at 50, and the particle swarm movement probability corre-

sponding to the sample data is about 0.36. The number of
iterations of sampling is set to 6000.

The experiment is carried out under the above parameter
settings, and the specific results are as follows.

5.2. Result Analysis

(1) Visual effect display of this method

According to the above parameter settings, taking an
enterprise as an example, the proposed method is used to
visually display its internal performance information, and
the display results are shown in Figure 6.

It can be seen from Figure 6 that the proposed method
can effectively extract the internal performance information
of the enterprise by using the cluster analysis method and
display it in the terminal interface, which has a certain
effectiveness.

(2) Accuracy of keyword extraction of enterprise inter-
nal control information

In the visual display of enterprise internal control infor-
mation, extracting the keywords of enterprise internal con-
trol information text is a key step. In the experimental
research, different visual display methods of enterprise inter-
nal control information are used to extract the keywords of
enterprise internal control information text. The extraction
of keywords is closely related to the length of the text, and
the number of characters of enterprise internal control infor-
mation text is taken as the variable, and calculate the accu-
racy of keywords extracted by different recognition
methods. The experimental results are shown in Figure 7.

As can be seen from the results in Figure 7, with the
gradual increase in the number of characters of enterprise
internal control information text, the keyword extraction
accuracy of the two conventional methods is only between
0.4 and 0.8, and the result accuracy of the proposed enter-
prise internal control information visual display method is
between 0.8 and 1.0. In contrast, the keyword extraction of
the proposed enterprise internal control information visual
display method based on cluster analysis algorithm is more
accurate.

(3) Information utilization

During the visual display of internal information of the
enterprise, it is necessary to improve its information utiliza-
tion rate as much as possible and display more useful infor-
mation for users. Therefore, the information utilization rate
is set as the evaluation index, and the internal control infor-
mation of the enterprise includes a~g seven different types of
data. The specific experimental comparison results are given
in Table 3.

According to the experimental data in Table 3, although
the information utilization rate of the two conventional
methods is higher than 93%, the information utilization rate
of the proposed method is significantly higher, and the max-
imum information utilization rate can reach 98.5%. The
main reason is that the proposed method integrates the

Table 3: Comparison results of information utilization.

Test sample
type

Information utilization/(%)
Proposed
method

Reference [5]
method

Reference [6]
method

a 96.8 93.4 94.5

b 97.4 93.2 95.3

c 98.1 93.7 95.7

d 99.2 94.3 94.8

e 96.3 93.1 94.0

f 97.7 93.2 95.5

g 98.5 94.1 94.3

Table 4: Relationship between response time and dimension.

Dimension
Response time/(s)

Proposed
method

Reference [5]
method

Reference [6]
method

20 78 85 89

30 80 88 93

40 83 92 98

50 85 96 104

60 88 100 110

70 91 105 116

80 94 108 122

90 97 112 127

100 101 117 134

Average
value/(s)

88.56 100.33 110.22
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internal control information of the enterprise, eliminates
useless information, and comprehensively improves the
information utilization rate.

(4) Visual display time

The data dimension will have a certain impact on the
response time of the whole method. The following experi-
mental tests compare the response time of three different
methods and the change relationship between dimensions.
The specific experimental comparison results are shown in
Table 4:

By analyzing the experimental data in Table 4, it can be
seen that when the data dimension continues to increase, the
response time of different data visualization methods shows
a straight-line upward trend. However, compared with the
other two methods, the response time of the proposed
method is significantly lower, and the average response time
is 88.56 s. The main reason is that in the process of data visu-
alization research, the comprehensive performance of the
whole method is effectively improved by clustering the inter-
nal control information of the enterprise.

6. Conclusion

The deepening of national informatization makes the inter-
nal control information of enterprises more and more
flooded, which brings great trouble to users and enterprises.
Therefore, this situation can be alleviated by identifying the
internal control information of enterprises. In this paper,
according to the word segmentation characteristics of enter-
prise internal control information, other enterprise internal
control information in the enterprise internal control infor-
mation set is identified. In this process, with the help of the
real-time discrimination ability of cluster analysis algorithm,
the purpose of identifying enterprise internal control infor-
mation is achieved. On this basis, the visual display of enter-
prise internal control information is realized by optimizing
the visual display coefficient, parameter visual fusion, and
other processes. In the next research process, we will focus
on the balance between the accuracy and efficiency of enter-
prise internal control information clustering. In order to
cluster the internal control information of enterprises with
high precision, speed up the clustering speed and optimize
the visual display effect.
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