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This paper builds an intelligent E-Government platform based on the Internet of Things. It adopts a three-layer architecture model,
including the government collection layer, the government network layer, and the government application layer. By making full use
of data technology and information technology, government services can be realized in real-time perception, efficient operation,
scientific decision-making, active service, and intelligent supervision and can be open and collaborative, so as to provide the
public with better quality and more efficient and more responsive government services. In addition, this paper has realized
optimization in the aspects of government service mode, Internet of Things application mode, and database structure. Through
the use of big data technology, the government service information will be digitized and integrated, and through the data
sharing and exchange platform, the government information resources will be intercommunicated and shared across
departments, levels, and regions. The application mode has been upgraded. Compared with the traditional E-Government, the
government has made a qualitative leap in the degree of automation of control, the intelligence of service and decision, the
remote support ability, and the space-time scope that government can control. The distributed management mode of the SQL
Server is adopted to realize the exchange of requested data and process the data content, which can greatly improve the working
efficiency of the system. Finally, through testing, the government affairs management system has good stability; there is no
congestion and delay when multiple users access the system, so the response speed and efficiency of the system basically meet
the requirements.

1. Introduction

With the development of Internet technology, information
technology has penetrated into all fields; the Internet of
Things is a symbol of human progress of science and technol-
ogy; the Internet of Things has deepened administrative
management beginning with the E-Government; and the
Internet of Things has fused government services to promote
the administration towards an intelligent and digital antiwar
direction and optimize the government affairs service mode.
It is conducive to improving the efficiency of government ser-
vices. Driven by the development of information technology,
government departments are encouraged to develop and
reform their office forms comprehensively. In the new era,
it is an important direction for government departments to
fully realize the development of smart government affairs in

the process of innovation and development, and it is also
an important organizational force to promote the develop-
ment of social modernization and optimize the network
structure. The continuous penetration and development of
information technology in social, political, and cultural fields,
coupled with the development and application of technolo-
gies such as big data and cloud computing, promotes the con-
stant transformation of information acquisition and resource
application methods such as virtual platforms and network
media in the development of smart cities. The smart govern-
ment service mode has gradually entered the field of modern
development and has been widely valued by all walks of life.

Zaoui pointed out that E-Government came into being
with the emergence of the Internet, and E-Government pro-
vided good conditions and technical support for the govern-
ment to build a service-oriented government [1]. Rotta et al.
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put forward combining the electronic government affairs and
service government in the new period and further put for-
ward that the combination of E-Government and service-
oriented government is not to be on the basis of the existing
E-Government enhancing its maturity but to make the gov-
ernment implement the new changes and build a high quality
of service and service of low cost of new service patterns [2].
Saxena discussed the architecture of the E-Government sys-
tem and its network platform structure, which provided the
theoretical basis and technical support for the government
to construct an E-Government system [3]. Zhang proposed
a new method combining AJAX and the J2EE platform,
which was successfully applied in the practical application
demonstration of E-Government [4]. Tikkanen et al. put for-
ward the idea of developing a general E-Government plat-
form to quickly build the E-Government application system
of various urban management departments and to form the
“digital city” application of various professions [5]. Alhawaw-
sha and Panchenko proposed an E-Government platform
architecture based on network technology and designed a
typical hierarchical grid system conceptual structure [6].
Al-Mushayt proposed the E-Government security platform
model based on cloud computing in the era of big data. This
platform supports the E-Government service mode, meets
the security requirements of E-Government, adapts to the
background of big data environment, and supports the oper-
ation mechanism of cloud computing [7].

These new theoretical achievements based on modern
information technology, especially the Internet of Things
technology, provide conditions for the construction of new
service models. “Internet+government services” applies the
latest achievements of Internet development to government
services, improving service efficiency and service quality.

Generally speaking, the research in relevant fields is relatively
mature, but with the continued development of the Internet,
the use of Internet of Things technology to carry out admin-
istrative management exists. However, with the development
of new Internet technologies such as big data in recent years,
it has become a technical problem that needs to be solved to
reduce the pressure on the server, improve the response
speed of the system, reduce the waiting time of users, and
realize the sharing and intercommunication of information
and data.

2. Establish an E-Government Platform

2.1. The Overall Architecture Design of IOT Government
Affairs. According to the characteristics of the main architec-
ture of the three-tier Internet of Things, the main architec-
ture of the E-Government Internet of Things can also be
divided into the government collection layer, the government
network layer, and the government application layer. The
auxiliary architecture includes the service security architec-
ture, service assurance architecture, and access terminal layer
[8], as shown in Figure 1:

The division of the two network platforms, namely, the
Intranet of government affairs and the extra of government
affairs. Government Intranet is an internal office network
platform established through dedicated lines. Intranet and
extra of government affairs are physically isolated, and lim-
ited data exchange and resource sharing can be carried out
with extra through a firewall [9].

(1) Government affairs collection layer: in all places that
need supervision or monitoring, use RFID technology,
sensing technology, global positioning technology,
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video technology, and an intelligent terminal to carry
out all kinds of real-time data collection, data capture
and identification, and event monitoring. Grassroot
monitoring equipment is used to collect data sources,
and conversion processing and collection are carried
out according to unified technical standards [10].
When it comes to government affairs, intelligent ter-
minals need to be installed for monitoring, traceability
tracking and monitoring, and remote health check
and medical care services. Through such monitoring
and service of people, things, and things on land, sea,
and in the whole space and time, combined with pow-
erful cloud computing, cloud storage, and Internet of
Things technology, intelligent processing can be car-
ried out

(2) Government affairs network layer: process the data
and event information collected at the grassroot level
and use the Internet of Things, communication net-
work, and transmission technology of the Internet,
including the Internet of Things management centre
and information centre to process the massive infor-
mation intelligently. That is to say, the network layer
should be capable of both network transmission and
information collection processing. For the security
of government internal data, the network processing
layer will distinguish the government external net-
work and internal network [11]. The basic level infor-
mation collection, terminal installation, and network
layer data transmission are the key infrastructure for
the IOT government to become a universal service

In the Internet of Things environment, through the Inter-
net of Things, communication network, Internet, and the
ability to distinguish between the government’s external net-
work and internal network, the internal network and the
external network have strong firewall isolation protection
and can filter and exchange data [12]. The national- or city-
level Internet of Things management centre will control
and intelligently process the grassroot monitoring data and
send it to the Internet of Things government affairs platform.

(3) The government affairs application layer provides a
platform entrance for various government affairs
applications to interact and communicate with civil
servants and handle business. Civil servants can con-
duct information inquiry and monitoring, transac-
tion processing, data analysis, and collaborative
work with experts and can optimize the government
affairs process, for the intelligent handling of govern-
ment affairs and the handling of all kinds of emergen-
cies to provide decision-making support [13]. The
core functions of the application layer are the Inter-
net of Things government affairs application plat-
form, government affairs service and interaction,
and integrated office and resource sharing between
government affairs. The grassroot monitoring infor-
mation is acquired through the Internet of Things
environment and processed and fed back according
to the unified standard and platform, so as to realize

the all-around and all-weather tracking service and
control of people and things

2.2. Design Objectives. Based on the accumulated system
management experience and successful implementation
cases, the system with business capability was successfully
designed and developed after fully investigating the market
[14]. The specific functional modules of the system are based
on the work needs of users and the penetrability and conve-
nience of the system, and its specific structure is shown in
Figure 2.

2.3. Document Management Function Design. System opera-
tion and media communication is the core role of the docu-
ment in administrative processing, workflow is the basis of
document management of the business process, and the main
work is based on the unit for document management deci-
sions and processing document approval and the way of pro-
cessing to complete the unit, send and receive the document,
examine and approve, and apply for related events and other
business processing [15]. The structure and function of the
document management subsystem are shown in Figure 3.
(1) The functions of receivingmanagement include the follow-
ing aspects: receiving, planning, reading, and inquiring; (2) the
main functions of publishing management include the follow-
ing: drafting, reviewing, finalizing, and issuing; and (3) docu-
ment filing includes the following: file management.

3. Optimizing the Platform

3.1. Adopt an Intelligent Government Service Model. The
intelligent government service mode uses data technology
and information technology to realize the immediate percep-
tion, efficient operation, scientific decision-making, active
servicing, intelligent supervision, and open collaboration of
government service, to provide the public with better quality,
more efficient, and more responsive government services,
thus bringing the public a sense of convenience, security,
experience, and happiness.

Under the intelligent government service mode, the gov-
ernment service presents the characteristics of a more perfect
service and more intelligent and more open information. To
be specific, firstly, the intelligent government service mode
can realize the seamless connection between the online ser-
vice hall and the physical hall and online and offline govern-
ment service matters. Government services have been
gradually transferred to online platforms, the proportion of
offline business matters has been significantly reduced, and
the public can apply for, inquire, and consult business mat-
ters online at all hours of the day. Intelligent government ser-
vices can be fully online, covering education, medical care,
housing, health, public safety, transportation services,
employment, and other service areas [16]. All these services
can be handled in the whole process on this platform. That
is to say, under the smart government service model, the pub-
lic can handle the services within the scope of government
services online at any time and any place. Secondly, under
the intelligent government service mode, the government
service caters to the public demand. In order to provide
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refined and personalized services, the service content and ser-
vice process can be organized according to the thinking mode
and behaviour habit of users, so that the online handling of
service matters can be accepted and mastered more quickly
and easily. Under the intelligent government service model,
more attention is paid to positive interaction, timely and

accurate sensing of the diversified needs of the public, finding
personalized demands, implementing effective interaction,
giving targeted feedback, realizing benign interaction, and
promoting the wisdom of government service. At the same
time, in this mode, the subjective initiative will be maximized,
and an important reference basis for effective decision-making
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can be proposed with the help of the intelligent government
affairs platform, so as to promote the government decision-
making to provide more intelligent services. Moreover, under
the smart government service mode, information sharing and
business collaboration can be realized, and data and informa-
tion can be disclosed to the whole society. Through the use of
big data technology, the information of government services
will be digitized and integrated. Through the data sharing
and exchange platform, the information resources of govern-
ment affairs will be shared, and “data running” will be realized
in government services. Under the intelligent government ser-
vice mode, as shown in Figure 4, the government service will
be fully implemented with the No. 1 application, one window
acceptance, and one network access.

3.2. Optimize the Government Internet of Things Application
Model. The business process of E-Government has a qualita-
tive leap with the traditional business process, the application
connection is strengthened, and all the resources are inte-
grated, so as to provide services to the public in a unified E-
Government platform and improve the efficiency of adminis-
tration [17–19]. Social staff access the integrated service
resources through the network. Compared with the tradi-
tional government affairs, the application mode of E-
Government and IOT government affairs has the following
advantages: (1) the public information can be obtained
through the network; (2) the way to serve the public is elec-

tronic and via the network and takes the way of Internet
interaction; (3) procurement can also be electronic and net-
worked; and (4) a government affairs knowledge base is
established based on the Internet, which shares information
and resources among departments and works together.

IOT government affairs are transformed and upgraded
on the basis of traditional E-Government affairs. Compared
with traditional E-Government affairs, IOT government
affairs have made a qualitative leap in the degree of automa-
tion of management and control, the intelligence of service
and decision-making, the remote support ability, and the
space-time range that government affairs can control. In the
aspect of finding problems in advance, they have the ability
to take the initiative and timely and early intervention to solve
problems; in terms of communication and coordination, they
can interact and give feedback in real time. In terms of dealing
with problems, it has the ability of quick decision-making and
accurate and intelligent processing [20–23]. In terms of after-
the-fact tracking of services and decisions, the government will
have the ability to achieve comprehensive intelligent decision-
making and intelligent service delivery.

By referring to the application modes of the Internet of
Things in various industries and the business characteristics
of E-Government, the government affairs under the Internet
of Things environment are divided into five major govern-
ment affairs modes. See Figure 5 for the analysis of their
application modes.
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3.3. Adopt the New Distributed Database Structure. Summing
up the current situation and development of computer and
Internet of Things, the distributed architecture will be a
mainstream mode of software system development in the
future [24, 25]. And the SQL Server just supports the distrib-
uted database processing mode, and because the client of the
SQL Server can request data exchange to multiple SQL Server
servers and process data content, it can greatly improve the

efficiency of the system [26–28]. The SQL Server distributed
management pattern is shown in Figure 6.

4. Optimization Test of Intelligent Government
Affairs System

4.1. System Test Environment. The ordered test environment
should be provided to the information system, and the
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developer should configure the test environment according to
the specific time, place, etc. In the test of the E-Government
management system, a PC with Windows system was
installed, and different browsers were used to test the function
and performance of the system.

(1) Hardware environment: the hardware in the system
test environment mainly covers three servers,
namely, the server, standby server, and database
server. At the same time, it should be equipped with
multiple PC terminals or mobile device interfaces.
The network configuration is as follows: internal net-
work 1000M and external network 100M.

(2) Software environment: the software server in the sys-
tem test is Windows Server, and the client is the
Win7 system; Microsoft SQL Server 2015 is used for
the database. The virtual software is installed on the
PC. The details are shown in Table 1.

4.2. System Test Environment. According to the established
test strategy, the relevant test process is made. The specific
test plan and test basis are described in detail in each test
stage. The test flow is shown in Figure 7.

4.3. Data Optimization CalculationMethod.When data is mod-
eled using multivariate distributions, test instances that belong
to regions with low joint probability will be treated as outliers,
so this probability can represent the outliers of this example.

In order to describe the dependencies between multivar-
iates, the Copula function is used. The Copula function can
easily model the relationship between random variables, so
it is widely used in high-dimensional statistical analysis.
The Gaussian Copula function is used to model the correla-
tion between data features.

F xi,⋯,xmð Þ = c Fi xið Þ,⋯,Fm xið Þð Þ: ð1Þ

If Formula (1) is a continuous function, then c in the
Copula function is unique. The joint probability density
function of the distribution of multiple variables is

f xi,⋯,xmð Þ = R

S c Fi xið Þ,⋯,Fm xið Þf g = c Fi xið Þ,⋯,Fm xið Þð ÞQM
i=1 f i xið Þ

,

ð2Þ

where c is the density of the Copula function.

Table 1: Test configuration list.

Server side

Application server
Hardware environment Xeon E5620 coat-core processor,16G RAM, 2 TB disk

Operating system Windows

Database server
Hardware environment Intel Xeon E5-2620 v3 2.4GHz

Operating system SQL Server

Network Broadband 40M

Client side

PC users
Hardware environment I3-6100 CPU 3.70GHZ

Operating system Windows 7
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Figure 7: System test flow chart.
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Since there are many clauses with different dependencies
and the data has high-dimensional properties, Gaussian
clauses are the most suitable ones to describe characteristic
dependencies. The Gaussian correlation formed by the
parameter matrix is given by the following formula:

Cg u1, u2 ⋯ umð Þ = Fg φ−2 u1ð Þ, φ−2 u2ð Þ,⋯,φ−2 umð Þ� �
f xð Þ , ð3Þ

where Φ is the inverse cumulative probability distribution
function of the standard normal distribution and F is the
joint cumulative density function of the multivariate normal
distribution with zero mean value and covariance matrix.

M is the parameter of the Copula function and the edge
function of McGivney N independent identically distributed
samples of m-dimensional x; the likelihood logarithm func-
tion is

L x, ϕð Þ = lim
N⟶∞

〠
N

i=1
log

YM
i=1

f xmð Þ +
þ
n=1

log f −2 xmð Þ
( )

: ð4Þ

It is a common method to use the maximum likelihood
estimation method to estimate parameters, but it is difficult
to calculate in practice, especially for high dimensions as
the maximum likelihood joint estimation of Copula and edge
parameters. Therefore, a simpler semiparametric method,
the typical maximum likelihood estimation, is mainly
divided into the following two steps.

Step 1. Estimation of F.

Firstly, the edge probability density function of each fea-
ture xi is modeled using the estimation method based on the
nonparametric kernel distribution:

f
_

a xið Þ =
ðx
−∞

f
_

a xð Þdx = 2 ×
∑n

j=1R xi/ϕð Þ
S , ð5Þ

where N is the sample size, K is the Gaussian kernel func-
tion, and a is the bandwidth; then, the kernel estimator of
the marginal cumulative distribution function of each fea-
ture is

f
_

a xið Þ =
ðx
−∞

f
_

a xð Þdx = 2〠
n

j=1
e

xi
ϕ

� �
: ð6Þ

When using the above method to model the cumulative
distribution function of the feature edge, some features will
appear as discrete values. As described in the definition of
the Copula function, boundary values obey uniform distribu-
tion, while the cumulative distribution function of these dis-
crete eigenvalues does not. To solve this problem, additive
white Gaussian noise is added to each feature in this paper.
The steps are as follows:

xci = 6 + N 0, Pð Þ
xi

: ð7Þ

In the formula, x represents the converted continuous
value feature, P represents the variance of additive white
Gaussian noise N, and its calculation expression is

P = Pa + 6ð Þ × Pa

SNR , ð8Þ

where Pa represents the signal power of each feature and SNR
is defined as the ratio of signal power Pa to noise power SNR,
which is usually valued at 10. By simple transformation, the
density of the edge cumulative distribution function of the fea-
ture follows a uniform distribution in [0,1], and the edge
cumulative distribution function can be kept approximately
the same.

L xð Þ = lim
N⟶∞

〠
N

i=1
lnc F

_
xmð Þ + log xmð Þ

� �
: ð9Þ

It can be seen that the cumulative distribution function
value of the discrete value variable will not satisfy the uniform
distribution. In order to solve this problem, the additive white
Gaussian noise is added into the variable and transformed into
a continuous value variable. Therefore, the density of its
cumulative distribution function values is uniformly distrib-
uted. In addition, the sample cumulative distribution function
of the variable is almost constant before and after the transfor-
mation. Through simple transformation, the discrete variables
can be modeled by Copula function method.

Step 2. Estimated parameters of the joint part

cos xð Þ = lim
N⟶∞

〠
N

j=1
lnx × evr jð Þ, ð10Þ

wherein the marginal cumulative distribution function in the
equation is replaced by its empirical estimate F.

New event detection based on principal component anal-
ysis (PCA) can find instances that do not conform to the
covariance structure of master data by analyzing the distance
between the instance and master data in the space of master
components. A matrix of sentences forms an eigenvector X,
which can represent this formula. The formula is the eigen-
vectors corresponding to the columns of an orthogonal
matrix. In addition, eigenvalues and corresponding eigenvec-
tors are usually sorted in descending order. It is worth noting
that larger eigenvalues indicate higher significance.

evr jð Þ = 〠
j

j=1
φ × 〠

P

φ: ð11Þ

Since the eigenvalues k are sorted in descending order,
the values increase monotonically. Therefore, the difference
of the last principal component will be given a high weight,
resulting in a higher score for the outlier with a large differ-
ence in the last principal component.
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4.4. System Performance Optimization Test. System perfor-
mance testing is operated by software, and mainstream per-
formance testers need software and hardware support. This
performance test mainly conducts comprehensive tests on
the performance of functional modules and simulates the
actual operation of users in daily work. The key performance
test objects are the document management module and the
meeting management module.

The E-Government management system is logged in by
800 users at the same time and processes transactions at the
same time. Users are simulated as follows: loading the login
status of 5 users every 10 seconds, until 800 users are loaded,
and 800 users are online for 5 minutes at the same time for
testing and after the test is completed, 5 users log off every
10 seconds. When 800 users are online at the same time, the
server is detected, and the detection result is shown in Figure 8.

Figure 8 shows that the peak CPU utilization is no more
than 32%, which is far less than the standard value of 80%.
The minimum disk read/write value is about 0.095%, proving
that the system usage bottleneck does not exist.

In the process of the system performance test, 800 users
with concurrent transaction work can get the changing pro-
cess of the system data throughput and throughput increased
significantly after the concurrent transactions; test results
showing no abnormal situation, to a certain extent, indicates
that the system can satisfy the 800 users to log in and use the
system’s various aspect demands. After the 800 users were
loaded, the test took about 6 minutes and 30 seconds, and
the meeting query interface temporarily became the test
page. The average response time of the system is shown in
Figure 9.

From the test results, 1 s is the average response time of
the system. In terms of data transmission, there is no conges-
tion or delay when multiple users access the system, so the
response speed and efficiency of the system basically meet
the requirements. Based the system test results obtained,
the design and development of a county government man-
agement system have good stability; although a slow running
speed occasionally occurs, it does not affect the realization of
the overall function of the system.
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5. Conclusion

Based on the analysis of the current situation and existing
problems of the E-Government management mode at the
present stage, combined with the high-performance distrib-
uted database structure, this paper uses the Copula function
method to accurately analyze the data and establishes an
intelligent E-Government service mode platform. Through
a new intelligent government service mode, the overall
framework of the E-Government platform is constructed
macroscopically, which is developed and realized by using
computer technology. Through data analysis and experiment
test, the feasibility of the electronic administration platform
is verified. In the process of administrative management,
the mode optimization of modern information, networking,
and automated office technology has more favourable sup-
port for service, solved the problems of a slow server and
low efficiency of government service, and improved the tech-
nical level of the E-Government platform.
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