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With the economic construction of human cities entering the era of Internet of Things, people can better build cities, make better
use of information resources, and put forward high requirements for smart city environmental design. However, there are serious
problems in the construction of smart cities due to the problems of talents, technology, energy, and capital in urban construction.
Therefore, in the era of Internet of Things, urban construction needs to take the Internet of Things as the foundation of intelligent
construction and constantly form an optimized processing model of urban construction through intelligent excellent methods and
the association of all things. In this paper, the smart city of Internet of Things is taken as the research point, and the urban
population density and public infrastructure are taken as the optimization objects. The population of four districts in the city is
taken as the research object. The population density under 18 years old accounts for 25% of the whole city, the population
density between 18 and 65 years old accounts for 41%, the population density over 65 years old accounts for 34%, and the
population density over 18 years old accounts for about 80% of the population density in the East District and South District.
The research results show that under the premise of population and infrastructure, adding medical and recreational resources
can rationally allocate and optimize resources, thus improving the utilization rate of public resources.

1. Introduction

In the information age, national science and technology are
becoming more and more developed, and our life may
become more and more convenient. The key to facilitation
is the development of smart cities, and the planning of pub-
lic facilities is particularly important in the environmental
design and development of smart cities. However, the design
and planning of smart city environment under the Internet
of Things environment also face many difficulties, such as
technology, talents, funds, and laws and regulations. In order
to solve the following problems, we must accumulate experi-
ence and update methods and technologies in the develop-
ment of smart cities.

The combination of big data and 5G [1] can improve the
competitiveness and efficiency of small- and medium-sized
enterprises, enhance the security of the Internet of Things,
and solve the technical problems of the Internet of Things.
The development of Internet of Things [2] cannot be sepa-
rated from telecommunications, computing, and social sci-

ences. The essence of the Internet of Things includes wired
and wireless sensors and tracking technology. The technol-
ogy used in the Internet of Things is still the main content
of research. Internet of Things [3] connects digital and phys-
ical objects. The Internet of Things envisions a future in
which digital and physical entities can be linked to form a
brand-new intelligent facility, so we will conduct research
and investigation on this issue. The Internet of Things pro-
vides practical urban management services for citizens and
supports the development of smart cities [4]. This paper will
discuss the technologies adopted by Padua Smart City. How-
ever, the structure of the Internet of Things is very cumber-
some and varied. The prospect of the Internet of Things is to
provide value-added for citizens. With the rapid develop-
ment of society [5], communication technology and high-
performance technology are associated with smart cities to
support various market services. This paper also discusses
the relationship between the Internet of Things and other
emerging technologies and finally explains in detail how to
provide the required TOT services in different protocols.
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In order to bring faster services to citizens [6], the develop-
ment of cities relies more and more on smart facilities, but
smart cities have a wide range and are a new architecture.
Therefore, this paper discusses the development planning
of smart cities and proposes a new architecture from the per-
spective of data provided by smart cities. At the same time,
smart cities are using scientific [7] and technological means
to meet the challenges of urban governance and governance.
This paper outlines the future of smart cities through exam-
ples based on geospatial information science and technology.
Smart cities solve urban governance for us through technical
services [8] and provide more effective services for aging cit-
ies. Literature [9] takes the integration of 5G networks in
smart cities and the research of self-driving trucks as exam-
ples. Self-driving trucks in smart cities are studied. Literature
[10] studies the influence of supply chain management on
the development of smart cities. In the final analysis, the
development of smart cities [11] is an inevitable require-
ment, and smart cities should be included in urban manage-
ment planning. Literature [12] from the experience of smart
cities in Japan, smart cities can be combined with renewable
energy to realize new energy power generation. Literature
[13] looks at the top ten smart cities in the world; we can
see that smart cities still face many difficulties and chal-
lenges. In order to improve the quality of life in cities [14],
we need to change our way of thinking from “city” to “smart
city.” It greatly facilitates people’s lives [15]. From Lecce’s
experiments, we can know that residents play a vital role in
smart cities. Residents are one of the keys to a smart city.

2. Specific Content of Smart City Development

2.1. Smart City and Industry 4.0. Compared with traditional
information systems and physical hardware systems, the
new generation of information technologies, such as Internet
of Things, electronic tags, RMID, and embedded sensors,
has more compatibility and no need for manual input. It
makes the boundary between information and physics
smaller and smaller and can be integrated almost directly,
which improves factory efficiency, shortens construction
period, reduces cost and energy, and at the same time, it
can be customized and improves flexibility.

Industry 4.0 is not limited to the industrial field but also
related to smart cities. We hope to realize smart factories,
smart grids, smart buildings, and smart homes. In addition,
in the field of architecture, the integration of software infor-
mationization and hardware automation leads to intelligent
building, and the integration of surgical robot and medical
automation leads to intelligent medical treatment, which
fully shows that Industry 4.0 can be applied in a wide range
of fields. In the future, the extension of Industry 4.0 will be
in agriculture and so on, and we should form a complete
smart city. The schematic diagram of human Internet is
shown in Figure 1.

2.2. Essence of Internet of Things. Internet of Things is
(NSID+NB+OID)∗N=IOT. In common terms, objects can
be connected to each other if they contain NSID/NB/OI.
Objects with three characteristics at the same time can be

called interconnected bodies. When everything becomes an
interconnected system, it can realize the interconnection of
all things, which is called the network of information inter-
action—the Internet of Things. The core of smart city is
shown in Figure 2.

Figures 1 and 2 have some similarities in description, but
the application scenarios are different. Figure 1 is based on
the application of Industry 4.0 and smart city in different
scenarios, while Figure 2 is based on the application of the
Internet of Things in different scenarios, from eight different
scenarios to the smart city application scenarios under the
Internet of Things. In Figure 1, there is a wide range of appli-
cation scenarios, with industrial technology in smart cities as
the application. The important technology and means of
smart city implementation are realized through industrial
4.0 and Internet of Things technology. Therefore, the given
urban application scenarios under different technical frame-
works have certain scientific significance.

2.3. Planning and Research Steps. According to the investiga-
tion and summary of the city and the set development plan,
we can make a blueprint for the development of smart cities.

The blueprint of a smart city is shown in Figure 3.
In Figure 3, the implementation classification of smart city

describes the application blueprint of smart city from the
aspects of Government affairs, Economy, Traffic, Capital con-
struction, Life, and Resources. This classification is applied to
different fields of smart cities to realize the core applications
and important scenarios of smart cities. To realize the blue-
print of smart city, we need to realize it from the above appli-
cation scenarios in order to plan and construct smart city.

The specific implementation steps are shown in the
following Figure 4.

2.4. Convenience Brought by Smart Cities

2.4.1. Convenience of People’s Livelihood. The building of a
smart city makes it easier and faster for ordinary people to
do things, which is close to the needs of ordinary people.
Through a series of computing connected by the Internet
of Things, such as cloud computing, people, and the core
of cities, such as communities, enterprises, enterprises, and
public facilities, are uniting to share information, facilitate
people’s lifestyles, and better understand the development
of smart cities.

2.4.2. Transportation. An intelligent monitoring system is
built through sensors, which can monitor whether there
are vehicle violations and calculate the current traffic volume
in conjunction with big data. When the traffic volume
reaches a certain standard, it is designated as a congested
road section to remind drivers to travel around. You can also
find spare parking spaces in conjunction with big data to
facilitate travel.

2.4.3. Security Aspects. Relying on the intelligent monitoring
system, intelligent alarm devices are installed at the corre-
sponding positions in the streets, and when personal safety
is threatened, they can go to the nearest alarm point to give
an alarm. Safeguard the safety and interests of the people.
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2.4.4. Architectural Aspects.With the building of smart cities,
smart buildings have gradually entered everyone’s field of
vision, mainly including face recognition, voiceprint recog-

nition, motion recognition, and the wide application of ser-
vice robots. Artificial intelligence technology of intelligent
building has sensing function. The comfort of the building
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Figure 2: The core of a smart city.
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Figure 1: Schematic diagram of Internet of Things and smart city.
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is improved. Combining architecture with intelligent tech-
nologies such as 5G and 3D modeling to form an intelligent
building, the building configuration can be designed and
viewed by using the network method, reflecting the perfect
sense of intelligent building.

2.4.5. Network Security. In the information age opened by
cloud computing, users enjoy convenience but also pose a
serious threat to personal privacy. A homomorphic encryp-
tion algorithm requires a pair of encryption and decryption
algorithms E and D to satisfy plaintext P. In addition, if
the decryption algorithm D is regarded as a mapping D: C
⟶ P, the relation can be satisfied for any ciphertext
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Figure 3: The blueprint of a smart city.
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sequence c, c1, and cn belonging to the ciphertext space C:

D f ′ c, c1,⋯cnð Þ
� �

= f D cð Þ,D c1ð Þ,⋯D cnð Þð Þ: ð1Þ

f stands for plaintext, f ′ stands for ciphertext, and f is of
the same nature as f ′.

For example, set an encryption algorithm, Set Key, if E
ðpÞ = key ⋅ p, DðcÞ = c/key.

Then, when key = 7, for plaintexts 3 and 6, their plain-
text and ciphertext addition operations are shown in
Figure 5.

2.4.6. Care for the Elderly. Physiologically, with the increase
of age, the elderly will have problems such as slow response
and inconvenient movement; visceral decline, sensory weak-
ness, and other symptoms. Psychologically, the elderly are
prone to feel loneliness and other negative emotions. In
behavior, they prefer outdoor sports. At present, there are
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many defects in outdoor facilities. In order to create a better
outdoor experience for the elderly, intelligence is applied to
outdoor facilities to improve the safety and comfort of
facilities.

2.5. Problems in Smart City Design and Research Planning

2.5.1. Idea Problem. In the promotion of smart cities in
China, more attention is paid to the technical problems
related to the construction of smart cities, while the concept
of smart cities is ignored. Residents have deviations and con-
fusions about the concept of smart cities. It is necessary to
strengthen the main concept of smart cities to facilitate the
people.

Smart city construction needs a lot of start-up capital.
Investment can be made through communities, enterprises,
and residents. However, for some cities, the investment situ-
ation is not clear, and the development of smart cities still
needs a long time of exploration and research, which is full
of many unknown problems.

2.5.2. Technical Issues. The development of smart cities is the
simultaneous action of various technologies. However, there
are still immature technologies, and some technologies have
not been popularized nationwide. The direct deviation of

technologies cannot provide stability and accuracy for the
planning of smart cities under the Internet of Things envi-
ronment. Because smart cities under the Internet of Things
environment are still in the early stage of development, there
are still many unknown problems to be explored, and there
are too many uncertain factors, so it is unrealistic to promote
smart cities nationwide at this stage in Figure 6.

2.5.3. Talent Problem. The rapid development of intelligent
technology leads to the shortage of talents. Most technicians
engaged in management, automation, IT, and other fields
have changed careers to solve some talent vacancies. How-
ever, these technicians have not systematically studied the
professional knowledge of Internet of Things and the related
knowledge of smart city construction and lack comprehen-
sive talents such as technology and strategy. Therefore, the
construction of smart cities still needs a large number of
professionals.

2.5.4. Laws and Regulations. Government information and
national information often involve private information.
Once leaked, it is very important to the development and
security of the country. And to build a smart city, there are
still technologies provided to foreign enterprises. In order
to ensure the security of information and data and prevent
information from being artificially monitored and leaked,
the privacy of information should be strictly controlled.

2.5.5. Energy Problem. Energy plays a key role in the devel-
opment of smart cities. However, renewable energy is often
accompanied by instability, such as being affected by
extreme weather. Therefore, the supply of energy is unstable.

Without standards, Fiona Fang cannot be achieved. The
construction of smart cities should plan corresponding stan-
dards and improve them according to them.

2.5.6. Postoperation and Maintenance Management. The sta-
ble use of the Internet of Things depends on the support of
big data, and the acquisition of big data depends on the com-
bination of various technologies, which requires later
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Figure 10: Number of public places in cities.

Table 1: Statistics of people by age group.

Label
Community

name

Total
population
in 2020

Under 18
years old

18~65
years
old

Over 65
years old

1
Eastern
District

113240 26780 43520 42940

2
Southern
District

83970 13259 34507 36141

3
North
District

97035 26712 49520 20803

4 Western 109875 33567 39602 36706

Total C City 404120 100318 167230 136590
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operation and maintenance management to manage system
development, data collection, data analysis, collation, etc.
However, urban affairs are complicated and scattered, which
need to be managed by multiple departments. The instability
of urban information services will lead to biased data and
paralysis of various technical facilities, which will have an
impact on urban affairs and residents’ lives. The develop-
ment of smart cities in the later period of operation and
maintenance should not be underestimated.

In order to improve people’s life satisfaction, the concept
of smart city should be widely known by people in the form
of community lectures and leaflets. Establish the system,
structure, and direction of building a smart city.

The second part of the article focuses on the different
applications and classification of the city to give the corre-
sponding technical support. This paper studies the devel-
opment and planning of the city, puts forward the
corresponding structure method, and puts forward the
solution from the whole. It has important research signifi-
cance and application value. The construction process of
smart city is to take social and economic prosperity as the
goal, social harmony and stability as the premise, and peo-
ple’s livelihood happiness as the assessment criteria and fully
apply new information technology to all walks of life in the
city, so that human beings can manage production and life
in a more sophisticated and dynamic way to achieve the state
of “wisdom.”

3. Propose a Solution to the Problem

3.1. Concept Promotion. In order to make citizens under-
stand the concept of smart city, we should promote the con-
cept of smart city to citizens by explaining in the community
or distributing brochures, facilitating people’s lives, display-
ing the blueprint of smart city, and improving residents’
happiness index and satisfaction.

We can attract investment by making investment man-
uals and advertisements, promoting them through the Inter-
net, and constructing the development plan of smart cities,
so as to attract more enterprises to settle in cities and invest
in smart cities.

The principle of the sensor is shown in Figure 7.
The sensor node structure is shown in Figure 8.
In order to obtain stable technical support and make the

information more accurate, more technical enterprises can
be settled in the city through investment promotion.

Talent is the key to the implementation of smart cities,
and researchers promote the sustainable development and
smooth development of smart cities. Therefore, we should
set up related majors to train a large number of technical
personnel. At the same time, it is necessary to protect the
related welfare of technical personnel and retain talents. At
the same time, senior technical personnel are regularly hired
to popularize the latest science and technology for the vast
number of personnel, so as to enhance their own abilities.
We should advocate the rotation system and the combina-
tion of work and rest, so as to ensure the health of techni-
cians and increase the guarantee for building a smart city.

There are still many uncertain factors in the develop-
ment of smart cities. And there are different differences in
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different cities, so we can take the lead in implementing
smart city transformation in one city through pilot projects
and then plan other smart city transformation according to
successful cases.

3.2. Analysis on the Present Situation of Intelligent City

3.2.1. Problems in the Layout of Public Facilities. GIS data-
base explores spatial and attribute data in spatial domain.
Among them, buffer analysis is an important technology in
GIS. Set the radius according to points, lines, and planes.
Analyze within a specific range. The formula is as follows:

D = x ∣ d x, sð Þ ≤ Rf g, ð2Þ

where s is the analysis object, d is the Euclidean distance, and
R is the radius.

3.2.2. GCWF-net Modeling. Spatial constraint GCNet = ðE,
T , R,Wr ,G, BÞ. If the following conditions are met, it is a
spatial information constraint network.

E ∪ T ≠∅ ∧ E ∪ T =∅,
R ⊆ E × T ∧Wr ⊆ T × E,

dom Rð ÞUcod Wrð Þ = E ∧ dom Rð Þ ∪ cod Wrð Þ = T ,
ð3Þ

where jTj = 1 and ∀t ∈ T : GðtÞ ∈ ftrue, falseg, E represents
the place, R and Wr are read arc and write arc, respectively,
T is the basic unit constrained by spatial information, G is
Boolean expression, and B is function body.

The process is shown in Figure 9.
The number of public facilities in different fields is

shown in Figure 10.
According to the research, induction, and summary, the

table is obtained. Among them, the health and medical facil-
ities in the Southern and Northern Districts are higher than
those in the Eastern and Western Districts, which are more
suitable for the elderly, while the cultural, recreational, and

administrative office facilities in the Eastern and Western
Districts are more suitable for young people. As there are
more scientific research facilities in the south, north, and
west of colleges and universities, there will be a large number
of young students living in groups, so cultural, entertain-
ment, and administrative office facilities in the north, south,
and west can be increased.

Combine the present situation of public facilities in each
district with GIS model. Through the GIS database, the rel-
ative population density of teenagers, adults, and the elderly
in each street of each community is analyzed, and the urban
public facilities are rationally planned according to the pop-
ulation density.

Different age groups use community public facilities dif-
ferently, so we should make reasonable planning for public
facilities with reference to the population density of different
age groups to improve the use of public facilities.

In this paper, the number of people of each age group is
counted in the community in Table 1.

It can be seen from the chart that the population density
aged 18-65 in Eastern District is the highest, the population
density aged over 65 in Southern District is the highest, the
population density aged 18-65 in Northern District is the
highest, and the population density aged 18-65 in Western
District is the highest. Population density represents the
density of population. Public facilities can be planned in cor-
responding communities according to age density. Health
care will be added in places with high population density
of the elderly, recreational facilities and administrative
offices will be added in dense areas aged 18-65, and leisure
and entertainment facilities will be added under the age of
18. Maximize the utilization of facilities.

4. Comparison of Improved Effects

4.1. Analysis of Improved Public Facility Layout. A survey of
the age density, number of facilities, and planning of each
community can be found in Figures 11 and 12.
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As shown in Figures 11 and 12, in the proportion of pop-
ulation density in the city, the population aged 18-65 and
over 65 accounts for a large proportion, so the focus of
improving public facilities is to facilitate the population aged
18-65 and over 65 and maximize the use of facilities.

The planned urban public facilities enable the elderly to
be treated nearby when they are sick, adults to work nearby,
and students to study nearby without having to work across
regions. Make the geographical location of public facilities
just right in Figure 13.

4.2. Analysis of Improved Intelligent City Planning. Nowa-
days, the planning of public facilities should also face many
difficulties due to the complexity of the environment, so
we should combine relevant technologies to explore from
various aspects to maximize the use of public facilities.

Handle the relationship between facilities and people,
enterprises, and communities, use government resources to
improve the quality and geographical location of public facili-
ties, select excellent managers, better manage public facilities,
use laws and other relevant regulations to safeguard the inter-
ests of public facilities, use science and technology to accelerate
the development of public facilities, and promote the masses
and social forces to upgrade public facilities.

The basic need of the people is the convenience of life,
and the planning of public facilities in smart cities is to meet
this need and make people know more intelligent facilities in
smart cities.

5. Conclusion

Through GIS model, this paper calculates the population
density of each age level to calculate the population of the
age level with relatively large living density in each district
and then designs and plans the construction of public facil-
ities to maximize the use of facilities.
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