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Nowadays, in the context of smart city construction, the changes brought by the smart system to the city are not only material
intelligence, but also because the smart system is completed by the cooperation of human wisdom and the wisdom of things, it
is even more enhanced. There are various connections between people and people and cities. In this paper, the construction of
urban parks, its management, and service requirements also show a trend of diversified development. However, some
traditional urban parks cannot meet the new social needs. The application of smart park systems in their renovation is an
important way for urban parks to rejuvenate and is an indispensable part of smart city construction. For urban parks, the
upgrade of smartization in the traditional park model is not only an inevitable trend in the development of information
technology but also an important direction for the future construction of parks. The purpose of this paper is to study and
discuss the systematic methods applied by the smart park system in the renovation and renewal of urban parks, to discuss the
common problems and solutions faced in the renovation and renewal of urban parks today, and to realize the renovation of
the smart park system of urban parks. And by studying the application background, ways, and needs of the smart park system,
it will carry out practical exploration on the renovation and renewal of Wuhan Jiefang Park. Through the analysis of the
current situation of the Jiefang Park and the interpretation of the existing problems, special transformation is carried out under
the guidance of the smart park system according to the existing problems, and the methods and systems of the application of
the smart park system are summarized through practice. From a practical point of view, the update design strategy proposed
in this paper is tested.

1. Introduction

Many cities take the construction of smart cities as a strate-
gic choice for transformation and development, setting off a
boom in the construction of smart cities [1]. With the rapid
development of new-generation information technologies
such as the Internet of Things (IoT), big data, and cloud
computing, as well as their wide application in smart city
construction, the management and service needs of urban
parks also show a trend of diversified development. The
functional layout, management methods, and service activi-
ties of many traditional urban parks today cannot fully meet
the various needs of the current information age [2]. How to
maintain urban green space such as urban parks can adapt
to the development of the age of wisdom, meet the current

needs of urban managers and residents, and exert greater
ecological benefits are issues that need special attention in
the development of urban parks. To become an indispens-
able part of smart city construction, the construction of
urban parks must rely on scientific and technological means
to realize smart management and smart services through the
construction of smart park systems [3]. The goal of smart
operation and smart facilities is to lay a solid foundation
for the sustainable development of urban parks.

Due to changes in the society and environment, our
landscape types have also become complex and diverse.
However, because the development of landscape architecture
information technology in China is relatively backward, the
theoretical system of digital chemistry has not yet been
formed, and the platform is weak, resulting in a lower
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threshold for the landscape architecture industry [4]. The
mastery level is uneven, the theory is not solid, the practical
experience is not rich enough, and there is a lack of software
technical talents. In addition, the project construction period
is generally shortened, and the designers cannot be like the
ancient gardeners [5]. After the garden is completed and
landed, it will be continuously adjusted through long-term
observation experience, so that the garden landscape will
reach a near-perfect state. Therefore, if we want to make
good use of the benefits of the development of the times
and follow the pace of the times, we should give priority to
the use of digital technology and the participation of multi-
disciplinary professionals to help designers optimize the
design and make the landscape more scientific and ecologi-
cal. The application of smart park systems can greatly satisfy
urban residents’ [6] travel needs. The application of the
smart park system enables urban parks not only to better
play traditional functions such as ecological protection and
scientific propaganda and education but also to enhance
the landscape interaction of urban parks, to use digital infor-
mation technology to make the relationship between urban
parks and urban residents closer, to achieve the harmonious
coexistence of man and nature, and to enhance the image of
the city and the happiness of residents’ life.

The connection between urban parks and urban resi-
dents is very close, and excellent urban parks can greatly
improve the quality of life of urban residents. After decades
of construction, development, management, and operation,
many urban parks have become indispensable green spaces
in cities [7]. In view of the problem that some traditional
urban parks cannot meet the needs of current urban resi-
dents in a timely manner, these urban parks need to be
upgraded and updated intelligently to enhance the vitality
of urban parks and to create smart parks that meet the back-
ground of smart city construction. By applying the smart
park system to the renovation and reconstruction of some
traditional urban parks, the image and service level of urban
parks can be greatly improved [8]. Therefore, this paper is
devoted to the research on the specific application and
approach of smart park system in the process of urban park
renovation and renewal and to design smart garden system
based on wireless sensor technology [9]. Introduce the smart
park system into the development process of the renovation
and reconstruction of the park and build an urban smart
park that provides residents with a comfortable green space
experience and provides an intelligent operation and man-
agement model for the city park management department.

2. Related Works

At present, with the effective development and continuous
progress of social economy, modern science and technology
have made more achievements, and the development of
wireless sensor networks has become more mature. Because
the wireless sensor network itself has many advantages such
as low cost and low energy consumption, its application
scope in the field of environmental monitoring is gradually
expanding, and good application results have been achieved.
Cheng and Wu proposed that through the investigation and

analysis of the actual application of wireless sensor networks
in environmental monitoring, it is found that the hardware
resources of wireless sensor networks are limited, and the
wireless sensor nodes will be affected by the energy con-
sumption of the body and the storage space in the process
of environmental monitoring [10]. The power consumption
of related equipment is relatively large. If the wireless sensor
resources are limited and the battery cannot be replaced in
time, the overall effect of environmental monitoring will be
affected. Harfouche et al. pointed out that the improvement
of network monitoring data reliability provides a guarantee.
In such systems, the construction of the system generally
includes sensor nodes, routers, gateways, and supervision
centers [11]. Among them, the sensor nodes include data
monitoring nodes and aggregation nodes, which are mainly
responsible for the data collection and transmission. The
router is responsible for the communication gateway
between the supervision center and the information collec-
tion point based on a specific routing protocol and is respon-
sible for transmitting the received data to the supervision
center. The data storage center and the remote control cen-
ter are responsible for storing monitoring data and sending
control commands, respectively. Overall, the wireless sensor
network is a dynamic network system. The sensor nodes can
move freely. When the battery energy is used up or the node
is disconnected from the network due to the failure of the
node, it will also join the network due to the needs of net-
work work. Bredikhin et al. pointed out that the network
can carry out effective analysis and processing under certain
limited conditions and clarify its specific request quantity,
which is the energy efficiency of the wireless sensor network.
The energy efficiency of wireless sensor networks is also one
of the most important and critical performance criteria in
wireless sensor networks [12].

The research on smart gardens is mainly divided into
two parts: theoretical research and applied research. In terms
of theoretical research, Bakshi and Charles proposed that the
current main digital design methods are sorted out, and a
preliminary and relatively accurate concept of digital plan-
ning and design of landscape architecture is made [13]. In
the lineage delineation, the first is the computer-aided design
lineage, the second is the digital design media and informa-
tion management lineage, and the third is the digital infor-
mation model of landscape architecture. The computer-
aided design spectrum includes computer-aided design and
analysis, computer-generated design, and parametric design.
Computer-aided design is to carry out targeted analysis of
site conditions and project requirements at the beginning
of the design according to the results of investigation and
inspection and convert this information into computer-
identifiable digital information for further processing in
other computer-aided design tools. Computer-aided evalua-
tion is to evaluate and judge the plan according to specific
standards after the preliminary design plan is formed, ana-
lyze the advantages and disadvantages, and provide possible
directions for the modification of the plan. Monteiro et al.
pointed out that computer-generated design, using compu-
tational geometry and algorithm generation technology,
generates dynamic and beautiful formal structures, analyzes
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the dynamic evolution of landscape architecture, analyzes
the spatial activities of creatures in the habitat, including
human beings, and is also used to predict the changing trend
of ecological environment metabolism [14]. It can also per-
form architectural and spatial scale layout, road generation,
and sculpture creation. Parametric design can temporarily
be understood as parametric modeling. A geometric model
controlled by specific parameters is established on a software
platform with parametric functions. After the geometric
model passes the design evaluation stage, the evaluation
information is fed back to the parameterization in the form
of parameters. The software platform is further optimized.
In the application research section, A. Atilgan and C. Atilgan
pointed out that the application content of landscape digital
technology includes digital analysis, digital aided design, dig-
ital modeling, digital media, and virtual visualization tech-
nology; for digital analysis, my country was originally
applied in the field of geographic information, using GIS
technology to digitally analyze and simulate hydrology, ter-
rain, climate, ecological suitability, and landscape patterns
and use network multisource data analysis to conduct
research on spatial heat, urban spatial distribution, and road
accessibility [15]. For the development of related software,
digital aided design is also gradually applied to landscape
planning and design, using GIS, Sketchup, 3DMax, Photo-
shop, Illustrator, InDesign, Lumion, and other software for
preanalysis, establishment of 3D models, program text and
rendering production, and virtual animation video [16].

3. Design of Smart Garden System Based on
Wireless Sensors Network

3.1. Selection of Wireless Sensors. The wireless sensor net-
work architecture consists of wireless sensor network proto-
cols, which are mainly responsible for signal modulation and
effective transmission and reception of signals, such as infra-
red and data link layer. The data link layer is responsible for
the detection of data framing and is responsible for expand-
ing the media for strict access to the protocol; it can also
achieve point-to-point and point-to-multipoint communica-
tion goals without socket control.

Wireless sensor network (WSN) is a form of network
formed by freely organizing and combining tens of thousands
of sensor nodes through wireless communication technology.
The units constituting the sensor node are the data acquisition
unit, data transmission unit, data processing unit, and energy
supply unit. It is a wireless network composed of a large num-
ber of static or mobile sensors in a self-organizing and multi-
hop manner, which cooperatively senses, collects, processes,
and transmits information about sensed objects within a geo-
graphic area covered by the network and ultimately sends this
information to the network owner.

Wireless sensor networks have many types of sensors
that can detect a variety of phenomena in the surrounding
environment, including earthquakes, electromagnetism,
temperature, humidity, noise, light intensity, pressure, soil
composition, size, speed, and direction of moving objects.

The soil moisture sensor is mainly used to measure the
moisture content in the soil, which plays an important role

in understanding soil moisture and realizing scientific and
precise irrigation. According to the needs of the automatic
control system for precision irrigation of sunken gardens
of Beijing Forestry University for soil moisture measure-
ment, the HYSWR-ARC soil moisture sensor independently
developed by the Precision Water-Saving Irrigation Control
Laboratory of the School of Engineering, Beijing Forestry
University, was selected to monitor the sunken gardens. Soil
moisture content provides important data parameters for
precise irrigation decision theory. The principle of the
HYSWR-ARC soil moisture sensor is to use a signal source
with a frequency of 100MHz to send out a wireless wave sig-
nal, and the wireless wave signal is transmitted to the probe
composed of four stainless steel probes through a coaxial
transmission line. When the impedance is different, the volt-
age amplitudes of the incident wave and the reflected wave
are different when the signal propagates on the transmission
line. The superposition forms a standing wave, and the volt-
age at each point on the transmission line changes. The ana-
log acquisition module can convert the value of soil moisture
content by collecting the voltage value of the sensor signal
line, and its performance indicators are shown in Table 1.

The sensor measures soil water content based on the
principle of standing wave rate. The product has the func-
tions of analog signal output (0~2.5V) and RS232 digital sig-
nal. It has the advantages of convenient use, accurate
measurement, and rapid response. It is widely used in scien-
tific experiments, water saving irrigation, greenhouses, and
other water content measurement.

In this project, the soil moisture sensor is buried in the
area where soil moisture content needs to be detected as
shown in Figure 1, and the soil moisture content is moni-
tored in real time to provide important data parameters for
irrigation decision-making.

Installation diagram of soil moisture sensor air tempera-
ture and humidity, carbon dioxide sensor monitoring air
temperature, humidity and carbon dioxide content, and
other microenvironmental information can be displayed in
digital form to understand the current environmental infor-
mation more intuitively. It can provide data parameter guid-
ance for future analysis of plant growth status by detecting
carbon dioxide content.

Table 1: Performance index of soil moisture sensor.

Performance Numerical value

Model HYSWR-ARC

Operating voltage 15VDC

Working current 30 nA

Measuring range 0~100%
Precision ±1%
Output method 0~2.5V
Range of working temperature -50~+50°C
Dynamic response time <1 s
Effective measuring radius 10 cm

Measurement principle Standing wave rate principle
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The air temperature and humidity sensor selects SHT20
sensor pair for measurement and outputs real-time air tem-
perature and humidity data through RS485 signal. The mea-
surement accuracy of air humidity is 0.1%, and the
measurement accuracy of air temperature is 1°C. The carbon
dioxide sensor selects the SenseAir S80053 sensor imported
from Sweden, which has high precision in measuring carbon
dioxide. In the case of good environmental conditions, the
measured value is generally 400 ppm.

3.2. Theoretical Research on Smart Gardens. “Smart gardens”
are modern smart landscape gardens with smart service sys-
tems that meet the new requirements of the new era. In
addition, the concept of smart garden in a broad sense is
defined as follows: based on “the Internet of Things” tech-
nology, combined with many advanced science and technol-
ogy such as big data, cloud computing, mobile Internet, and
spatial geographic information system (GIS), in the planning
and design of landscape gardens. In the construction, pro-
duction, research, and management of garden and landscape
facilities, many facilities and functions within the garden are
connected with each other with high-tech hands, forming an
intelligent unity of information collection, sharing, and feed-

back, while fully respecting the wisdom of nature, to further
sublimate humanistic wisdom. In addition, it is necessary to
use advanced scientific and technological wisdom to
enhance and improve various functions of garden landscape,
ecology, recreation, and so on from multiple angles, levels,
and aspects, in order to achieve efficient garden intelligent
service and management.

The technical level of the system architecture is divided
into five layers: perception layer, network layer, data layer,
platform layer, and application layer, which is shown in
Figure 2. The perception layer is the foundation of the entire
architecture and the main way to obtain and transmit data
and information. Aerial survey, remote sensing, GPS, satel-
lite positioning, and digital map technologies are used to col-
lect various data in the park. The network layer is a bridge
for information and data transmission, which can transmit
various data information collected and realize the efficiency
of data transmission based on the “5G network” and “Inter-
net of Things.” The data layer has a storage function. It can
add and subtract, store, and analyze a large amount of data
and at the same time make intelligent decision-making and
intuitively display real-time data and decision-making
prompts in the platform layer to achieve deep data sorting

Signal line

Horizon

Probe

Threading pipe

Figure 1: Schematic diagram of soil moisture sensor installation.

Perception layer

Satellite remote sensing Sensor

Internet of things 5G network

Network layer

Decision database Dynamic database

Data layer

Garden service system platform Garden management service platform

Platform layer

The grace service system Intelligent management system

Application layer

Figure 2: Smart garden system architecture.
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and real-time sharing. The last is the externalized form of
the application layer. As the last step and the most important
realization link of smart garden construction, the application
layer of the smart garden includes two aspects: intelligent
management system application and intelligent service system
application. The intelligent management system is oriented to
park managers, making intelligent decisions or artificial deci-
sions through the collected real-time data and feedback to
adjust the park intelligent management facilities such as park
intelligent sprinkler irrigation facilities; the intelligent service
system is oriented to park tourists, through big data analysis,
information transmission feedback, application of intelligent
service facilities, and other means to provide tourists with a
variety of intelligent services.

3.3. Research on Smart Garden Facilities

3.3.1. Smart Management System Facilities. The smart man-
agement system is a system in the smart park system for
park managers to manage the park intelligently through
analysis, processing, and timely feedback adjustment
through the park intelligent management facilities, in order
to realize the intelligent management of the park as a whole.
The perception layer, network layer, data layer, and platform
layer in the five systems of the smart garden architecture
serve for the intelligent practice of the management system,
and the application layer is the goal and realization form of
the intelligent management system.

The application of intelligent management system
includes environmental monitoring system (environmental
quality monitoring, water quality monitoring, and biodiversity
monitoring), intelligent irrigation system (automatic sprinkler
irrigation system and remote control system), intelligent light-
ing (automatic induction and remote control and intelligent
detection of equipment failure), intelligent maintenance
(intelligent cleaning, protection of pests and diseases, protec-
tion of ancient and famous trees, fire monitoring, and equip-
ment management), intelligent security (people and traffic
flow monitoring, real-time security positioning and schedul-
ing, and emergency warning), intelligent transportation (entry
park population analysis and unmanned vehicle scheduling),
and smart energy consumption management (water and
power consumption management and rapid fault location).

The successful realization of feedback regulation of intel-
ligent management system requires the support of intelligent
management facilities. Intelligent management facilities are
mainly divided into sensor devices and intelligent feedback
adjustment facilities. The intelligent management facilities
in the environmental monitoring system include data collec-
tion devices such as integrated sensors and water quality
sensors for collecting information such as park air and water
quality. Cooling sprays, smart water pumps, etc. are used for
feedback regulation facility for park cooling or water quality
cleanup. The intelligent management facilities in the intelli-
gent irrigation system include soil sensors for detecting soil
conditions in the park and intelligent sprinkler irrigation
devices for sprinkler irrigation. The intelligent management
facilities in intelligent lighting are intelligent street lamps,
which integrate infrared sensing and intelligent light adjust-

ment. The intelligent management facilities in intelligent
maintenance include wireless multimedia sensor network sys-
tem for monitoring plant diseases and insect pests; DHT22,
AM2302, and HP206C sensors for monitoring the growth sta-
tus of ancient and famous trees; and fire detection sensors for
monitoring fire. Intelligent management facilities in smart
security include smart face recognition cameras, which can
monitor tourists and road safety in the park in real time.
The two applications of intelligent transportation and intelli-
gent energy consumption management mainly use the combi-
nation of intelligent camera monitoring and manual rapid
response to realize the intelligent management of parks.

Most of the existing routing protocols use clustering to
optimize the network, and some network protocols preset
the number of cluster heads. This algorithm cannot achieve
network energy balance. When the number of cluster heads
is set too small, the distance between the member nodes in
the cluster and the cluster head node will be too far, causing
the member nodes to consume too much energy in data
transmission, and even some member nodes exceed the reli-
able communication range. Monitoring data loss when the
number of cluster heads is too large will also cause excess
energy consumption, because the cluster head node under-
takes the tasks of data reception, forwarding, and fusion pro-
cessing of the member nodes in the cluster. The relationship
between the number of groups and network energy con-
sumption is shown as follows:

d2toCH =
ð ð

a2 + b2
À Á

ρ a, bð Þⅆaⅆb, ð1Þ

d2toCH =
ð ð

r2ρ r, θð Þⅆrⅆθ, ð2Þ

d2toCH =
ð2π
0

ð
0

Mffiffiffiffiffiffiffiffiffiffiffiffi
πNCH

p r3ρ r, θð Þdrdθ: ð3Þ

The final solution is as follows:

d2toCH = M2

2πNCH
: ð4Þ

3.3.2. Smart Service System Facilities. On the other hand, the
main application of a smart garden is to build a complete
smart service system. The smart service system is mainly ori-
ented to tourists and applied to the needs of tourists in the
process of visiting the park. The application research of
smart service system in urban park is the research content
of this paper, and this part of the content will be studied in
depth in the next paper.

The smart service system also has five layers: the percep-
tion layer, the network layer, the data layer, the platform
layer, and the application layer. However, compared with
the smart management system, some smart service facilities
in the smart service system can basically achieve autono-
mous feedback without going through the park’s AI brain
and performing data processing. Smart service facilities are
more often used to collect tourist information such as fitness
information or intention to visit the park. For example, the
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smart fitness system senses and collects various real-time
data of tourists in the park by establishing a perception layer
with sensors as the main tool, including exercise kilometers.
Count, calorie consumption value, body temperature, body
fat, and other indicators display the corresponding data
feedback on the platform layer such as the smart display
screen or the tourist mobile APP terminal. The intelligent
service system is a set of more intelligent and modernized,
more user-friendly and convenient, and more precise intelli-
gent service system in line with the concept of people-ori-
ented, built under the concept of smart garden.

The smart service facilities in the smart service system
generally include multimedia touch screen interactive sys-
tem, mobile APP guide, smart trail, smart AR fitness, fitness
point system, rain garden interactive display device, interac-
tive bicycle device, natural soundscape experience device,
historical and cultural science, animal and plant science,
smart seats, smart conference rooms, and smart unmanned
vehicles.

3.4. Digital Landscape Garden Design

3.4.1. Related Technical Support. Mobile Internet technology
can provide cloud-based services and real-time resources
and have the advantages of sharing and open functions.
Mobile Internet technology is an important technical sup-
port foundation for the smart upgrade and transformation
of urban parks. Through its network construction in urban
parks, real-time sharing of various information within the
parks can be achieved to meet the management and use
needs of urban parks.

The Internet of Things (IoT) refers to the real-time
acquisition of any object or process that needs to be moni-
tored, connected, and interacted with through various
devices and technologies, such as various information sen-
sors, radio frequency identification technology, global posi-
tioning systems, and infrared sensors, and through various
possible network access to collect all kinds of information
required, to achieve intelligent perception, recognition, and
management of objects and processes. The Internet of
Things is an information carrier based on the Internet, tradi-
tional telecommunication networks, etc. It enables all com-
mon physical objects to be addressed independently to
form an interconnected network [2]. Wireless sensor net-
works (WSNs) are distributed sensor networks that detect
the outside world through sensors placed at terminals and
acquire and transmit the required data. The multihop ad
hoc network composed of wireless sensors in a wireless sen-
sor network is an important technical form of the underlying
network of the Internet of Things. A typical sensor network
structure includes distributed sensor points (clusters), sink
nodes, Internet, and user interfaces.

Cloud computing is to decompose massive data comput-
ing processing programs into countless small applications
through the Internet, process and analyze these small appli-
cations through a system application composed of multiple
information processors and servers, and finally get the result
and return it to the user. Through the application of cloud
computing technology in the smart park system, the collec-

tion and processing of various complex information data
in the park can be completed in a very short period of time,
providing powerful information technology services for the
park. Cloud computing is a type of distributed computing,
which refers to decomposing huge data computing process-
ing programs into countless small programs through the
network “cloud” and then processing and analyzing these
small programs through a system composed of multiple
servers to obtain results and return them to users. In the
early days of cloud computing, it was simply distributed
computing, which solved task distribution and merged com-
puting results. Therefore, cloud computing is also known as
grid computing. Through this technology, it is possible to
complete the processing of tens of thousands of data in a
very short time (a few seconds), thereby achieving powerful
network services.

For the division of various areas involved in the applica-
tion of wireless sensors in smart gardens, the fuzzy clustering
algorithm is used. In fuzzy clustering, the sample set X is
divided into k fuzzy subsets �X1, �X2,⋯, �Xk,

Sk
i=1 supp ð�XkÞ

= X, where supp represents support sets of fuzzy sets. The
membership function uil of the sample extends from {0, 1}
binary to [0, 1] interval, and uil ∈Mf .

Mf = uiljuil ∈ 0, 1½ �f ,

〠
k

i=1
uil = 1,∀l,

0 < 〠
n

l=1
uil < n,∀i:

ð5Þ

For a given set of samples, fuzzy clustering analysis can
easily obtain a fuzzy k-partition U = fuilj1 ≤ i ≤ k ; 1 ≤ l ≤ ng.
3.4.2. Basic Architecture. Garden planning first needs to
build a perfect smart garden system. By establishing a per-
ception layer, BIM information model, 3S (GPS, RS, GIS)
monitoring system, sensors, etc., it can sense and collect
the moisture and soil conditions and temperature of the
garden; the real-time dynamics of information such as envi-
ronment, humidity, and carbon dioxide concentration,
using the Internet of Things; and a 5G network to build a
network layer to transmit real-time information and then
build a data layer through big data intelligent analysis to
comprehensively process and analyze data and make corre-
sponding intelligent decisions. Create a “one picture” intel-
ligent platform layer for intuitive data display and finally
build a professional application layer to implement the cor-
responding intelligent decision-making and set up environ-
mental perception, energy consumption perception, traffic
management, intelligent security, maintenance manage-
ment, intelligent irrigation, and lighting. Manage seven
functional modules and corresponding smart park facilities,
which are shown in Figure 3.

By establishing a water quality, soil moisture, air quality,
illuminance monitoring, and control management system,
the smart garden system conducts data collection,

6 Journal of Sensors



transmission, storage, and analysis of parks and tourists;
realizes remote monitoring, prediction, control, and
response on the PC or mobile phone, disposal, and other
intelligent management; and fundamentally upgrade and
transform the technology, refinement, and conservation of
the daily management of the park. The establishment of
the garden intelligent system can provide garden managers
with an efficient and convenient management platform, save
management resources, and reduce operation and mainte-
nance costs. The system process is shown in Figure 4.

3.4.3. Model Construction. Collect the data information of
the research object, select the required information, and ana-
lyze and use it through integrated processing and analysis
research. Through the dynamic detection of advanced
remote sensing technology, various kinds of accurate infor-
mation of garden green space can be obtained regularly, so
the dynamic monitoring of gardens increasingly relies on
RS remote sensing technology. GIS (geographic information
system) is an interdisciplinary subject closely related to mul-
tiple disciplines. GIS is closely related to earth science, infor-
mation science, and even space science and other disciplines.
GIS is based on geospatial data and uses the support of com-
puter software and hardware technology to collect, store,
process, manage, and analyze the required data in space. It
takes building a geographic model as an analysis method
and can efficiently and conveniently provide the required
spatially related dynamic geographic information data. The
smart garden GIS monitoring system can complete the cen-
tralized display of dynamic data such as environmental
monitoring, garden animal and plant monitoring, and gar-
den park service facilities, hold important events or emer-
gency command, and dispatch assignments in emergencies.

GPS satellite positioning, RS remote sensing and GIS
geographic information system (3S) synergy, combined with
sensors to build a smart garden dynamic data receiving net-
work, are the eyes of the smart garden system, and it is also
necessary to build a smart garden system, which is an indis-
pensable part.

In addition to using the 3S monitoring system, the con-
struction of the intelligent sensor system also needs to build
a complete sensor network in the park, which is different

from the 3S method of obtaining information in stages. A
large number of smart sensors can cooperate to build a com-
plete smart sensor network.

The intelligent sensor system mostly uses solar energy as
the working energy to create a fully automatic working envi-
ronment. At the same time, it can be divided into integrated
sensors and water quality sensors according to different
application environments. The functions of smart sensors
under the smart management system include collecting
and recording real-time information of more than a dozen
park environments such as soil temperature and humidity,
negative oxygen ions, air temperature and humidity,
PM2.5, ultraviolet intensity, light, carbon dioxide concentra-
tion, air pressure, and noise. The network layer transmits
data to the AI intelligent brain, and the real-time monitoring
data is analyzed and processed in an appropriate manner
and presented to the corresponding modules of the manage-
ment platform, providing convenience for park managers
and improving management efficiency.

In the intelligent management platform, the construc-
tion of an intelligent integrated management platform is
equivalent to the brain of the park. Various real-time infor-
mation collected by the GIS monitoring system and intelli-
gent sensors is transmitted to the AI brain central control
room through the “5G network and Internet of Things” sys-
tem. After processing, it is displayed on the digital twin visu-
alization platform, that is, the One Map intelligent
management platform, where the data is stored and visual-
ized. Managers can dynamically monitor various data in
the park through the visual management platform of the sys-
tem, so as to carry out remote management of intelligent
facilities in the park green space. The intelligent manage-
ment platform includes seven functional modules: environ-
mental perception, energy consumption perception, traffic
management, intelligent security, maintenance manage-
ment, intelligent irrigation, and lighting management. Each
functional module has corresponding perception, network,
data, platform, and application five levels. For each manage-
ment function, the corresponding automatic decision-
making and intelligent application can be adjusted, so that
it can fully realize the automation and intelligence of the
whole process from perception, collection, transmission,

Intelligent remote
application terminal

Smart park
system platform

Smart park
application

Computer

Smartphone

Monitoring server

Database server
GIS server
GPS server
WEB server

PC workstation
Large screen display

system

Smart lighting system
Smart security system

Smart maintenance
System smart parking

system 
Smart cleaning system

Smart alarm system

Figure 3: The framework of the comprehensive application platform of the smart park.
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decision-making, and application. Managers can also moni-
tor, collect, analyze, and process various information data
such as the environment, 12 traffic, and plants in the park
through the platform and report problems to the security
personnel in the park in a timely manner to realize the link-
age between intelligent management and security personnel.

4. Application Analysis of Smart Garden System

4.1. Infrastructure Lighting. The integrity construction of the
smart park system is based on the construction of informa-
tion infrastructure in the park. Smart streetlights are an
important basic node for building a smart network in parks.

Establish BIM
information model
(perception layer)

“One picture” intelligent
governance platform

(platform layer)

Intelligent integrated
information processing

(data layer)

Intelligent automatic
control system

(application layer)

Corresponding to
manual governance
(application layer)

Utilize 5G IoT network
to pass information

(network layer)

Establish 3S
monitoring system
(perception layer)

Using sensors to
collect information
(perception layer)

Figure 4: Smart park management system process.
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(ii) Intelligent centralized lighting controller
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(i) Special population surveillance
(ii) Municipal facility monitoring

(iii) Security facility monitoring

(i) Light sensor
(ii) Air monitoring sensor

(iii) Noise sensor

(i) Security monitor
(ii) Vehicle monitoring

Contact the outfeld sub-machine
Control center emergency broadcast

(i) USB emergency charging
(ii) Wireless charging

(i)
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Figure 5: Smart streetlights.
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By rationally arranging smart streetlights, the park can be
realized. The global coverage of the internal network, the
smooth information transmission, and the real-time moni-
toring of various information in the park smart streetlights
cannot only meet the lighting needs of parks but also pro-
vide a comfortable nighttime recreation environment for
urban residents. It can also be superimposed by multipole-
in-one technical modules, that is, the combination of wire-
less network, surveillance camera, environmental detection
sensor, wireless broadcasting, mobile phone charging inter-
face, emergency call ( as shown in Figure 5), and other mod-
ules, on the basis of satisfying the lighting function, to build
a smart network of parks. At the same time, the design of
smart street lamps should be combined with the park cul-
ture. Smart streetlights can intelligently adjust the light dis-
tribution intensity by automatically sensing the brightness
of the outside world and using the electronic display screen
on the streetlights to release park information. Respond
promptly to situations that occur in the park.

4.2. Security and Rescue. The smart security monitoring and
control system monitor various areas in the park in real time
through surveillance cameras arranged on smart streetlights,
smart trash cans, and other park infrastructure (as shown in
Figure 6). The security monitoring system can also add a
face recognition module, which can be integrated into the
security system of the smart city through the public security
network to ensure the public safety of urban residents in the
park. When a dangerous situation occurs in the park, the
intelligent monitoring system will issue an alarm to the park
management personnel in time and broadcast it to the city
residents in real time through the broadcasting system in
the park, so that the park management personnel can take
corresponding measures in time for the abnormal situation
and ensure the safe operation of the park.

Emergency rescue system includes an emergency rescue
alarm system and automatic emergency rescue positioning
system. A positioning system is an interrelated assembly or
device (component) formed with the goal of determining a
spatial location. This system can ensure that at least four sat-
ellites can be observed simultaneously at any point on the
Earth at any time, to ensure that the satellites can collect
the longitude, latitude, and height of the observation point,
in order to achieve navigation, positioning, timing, and
other functions. This technology can be used to guide air-
craft, ships, vehicles, and individuals to safely and accurately
follow selected routes and arrive at their destinations on
time. Its basic principle is to measure the distance between
a satellite with a known location and the user’s receiver
and then integrate the data from multiple satellites to know
the specific location of the receiver. To achieve this goal, the
position of the satellite can be found in the satellite ephem-
eris based on the time recorded by the onboard clock.

Through the self-service alarm columns arranged in the
parks, it is convenient for urban residents to send rescue sig-
nals to the park managers in case of emergencies (as shown
in Figure 7). After receiving the rescue signal from the park
visitors, the park management department cannot only
communicate with the seeker remotely through the emer-
gency rescue alarm system but also quickly grasp the loca-
tion of the seeker through the automatic emergency rescue
positioning system and dispatch the park management per-
sonnel to the scene for disposal in time. The emergency res-
cue system effectively protects the property and personal
safety of urban residents, safeguards the legitimate personal
interests of traveling residents, and facilitates the safety and
security of park managers.

4.3. Plant Maintenance. The vegetation construction of
urban parks provides an excellent resting environment for
urban residents, is a green link between urban residents

Surveillance
cameras

Data and image
transmission

Temperature
sensor

Smart security monitoring system

Smart management platform

Smart management platform

Figure 6: Smart monitoring system.

GPS real-time positioning

Self-service alarm column

Emergency rescue system

Emergency rescue
positioning system

Emergency rescue
alarm system

Figure 7: Emergency rescue system.
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and the natural environment, and is also an important part
of urban parks. Plant conservation in urban parks is also
one of the important tasks of the park management depart-
ment, which requires a lot of human and material resources
to ensure the green environment of the park. Integrating the
application of the smart park system in the renovation and
renewal of urban parks can better play the function of pub-
licity, education, and popularization of parks and deepen the
interactive experience between urban residents and parks. At
the same time, the smart plant maintenance system can bet-
ter assist urban park managers to carry out convenient and
accurate plant maintenance work, saving manpower and
material resources.

The plant maintenance work in urban parks is relatively
heavy. Through the construction of an intelligent plant
maintenance system, real-time monitoring and automatic
management of vegetation and soil in the park can be real-
ized, which greatly improves the work efficiency of urban
park management departments. The intelligent plant main-
tenance system uses wireless sensors arranged in the soil
(as shown in Figure 8) to monitor the relevant data of soil
moisture and nutrients in real time and collect and analyze
the data to intelligently generate maintenance management
work requirements. At the same time, the intelligent plant
maintenance management system is also combined with
the intelligent rainwater collection and management system
to automate nozzle and fertilization based on the real-time
monitoring of soil data. The intelligent plant maintenance
system also monitors the growth status of plants in real time
through the disease and insect pest monitoring system.
When a plant has a disease focus, it will automatically alarm
in time to remind the management staff to take relevant
measures.

4.4. Cleaning System. Most urban parks use purchased fin-
ished trash cans, and the required number of trash cans is
reasonably calculated according to the park area and service
radius and arranged in the city park. Park managers need to
regularly clean the trash cans in the park every day to ensure
the sanitary environment in the park, so they need to invest
a lot of human and material resources. When urban parks
are renovated and updated, the application of smart trash
cans in the park sanitation system can effectively improve
the work efficiency of park management workers and save
resources. Smart trash cans are new trash cans equipped
with solar power panels, smart waste sorting systems, smart
compression systems, and smart monitoring systems (as
shown in Figure 9). Smart trash cans can automatically clas-
sify and compress all kinds of garbage and remind manage-
ment staff to deal with them in time when the capacity
reaches the warning value. Smart trash cans can also be
equipped with wireless Wi-Fi modules, electronic display
modules, etc., to provide more diversified services for urban
residents and park management departments.

When urban parks are renovated, the upgrading of pub-
lic toilets is one of the essential contents to provide better
services for urban residents. Smart public toilet technology
is to use wireless sensor technology, automatic air treatment
technology, and other science and technology to realize the
automatic service management of public toilets (as shown
in Figure 10). Through the real-time monitoring of various
wireless sensors, smart public toilets can realize the func-
tions of public toilet vacancy display, intelligent air circula-
tion treatment, intelligent adjustment of light, automatic
cleaning and disinfection, intelligent water saving, and emer-
gency alarm, thus providing a convenient and low-carbon
smart city park public toilet.

Smart plant care system

Smart plant management platform

Pest monitoring system

Data analysis
management feedback

data storage

Soil sensor

Monitoring
other soil

data

Plant
monitoring

Figure 8: Smart plant care system.
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Figure 9: Smart trash can.
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4.5. Public Services. Traditional maps are arranged at park
entrances and exits, important landscape nodes, and park
road intersections. The park information provided by them
is relatively simple and lacks interaction with urban resi-
dents. An electronic map is a digital display of information,
using electronic interactive displays or smartphone apps to
present information about the park. The updated electronic
map during the renovation of the urban park cannot only
display the introduction of the park, the instructions for

tourists, and the park map (as shown in Figure 11) but also
allow urban residents to have a good interaction with the
park, so that they can know their location in real time and
every detail during the park tour. The detailed information
of each landscape node can better plan travel activities.

Parking social vehicles are prohibited in the city park,
and independent public parking lots will be provided near
the main entrances and exits within the urban park area to
provide parking services for residents of the park city or
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Air conditioner

Auto cleaning
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Humidity sensor
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(i) Automatically
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Figure 10: Smart toilet.
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Figure 11: Intelligent route planning system.

Smart parking space

Controller

Smart big screen

(i)
(ii)

(iii)

Information collection
Data storage
Command control
On-site status release
Process control

Parking space display
Parking lot information
Real-time data collection

(i)
(ii)

(iii)
(iv)
(v)

Vehicle sensing
Information collection
Data upload

(i)
(ii)

(iii)

Figure 12: Smart parking lot.
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residents around the park. With the rapid development of
society and the economy, the number of vehicles per capita
in cities is also increasing rapidly, and the public parking lots
in many urban parks can no longer meet the needs of citi-
zens. At the same time, due to the increase in the number
of vehicles, the workload of the park management depart-
ment has also increased, and the travel experience of urban
residents has also been affected. In the process of renovation
and renewal of urban parks, it is necessary to renew the
parking lots of existing urban parks according to the current
conditions such as park area, service radius, and traffic con-
ditions around the park. At the same time, the introduction
of a smart parking system can make the parking process
more efficient. The functions of the smart parking system
mainly include real-time monitoring of vehicle information,
vehicle parking guidance, data collection and storage analy-
sis, and command control (as shown in Figure 12). The
smart parking system implements traffic management by
collecting real-time vehicle information and parking space
information through the cooperation of wireless sensing
technology and cloud computing. Through the command
control after data collection and processing, the information
display in the smart parking lot can display the number of
remaining parking spaces in real time and guide the driver
to find the parking location conveniently and efficiently
through the indicator lights in the parking lot, saving park-
ing time. The intelligent monitoring and feedback system
of the smart parking lot also greatly facilitates the manage-
ment of the parking lot by the park managers and can better
serve the urban residents.

5. Conclusion

This paper explores the process of urban park renovation
and renewal through the combination of relevant theoretical
basis for urban park renovation and on-site investigation. At
the same time, based on the relevant research and investiga-
tion of the smart park system, the application of the smart
park system in the renovation and renewal of urban parks
was explored. At present, the relevant research and applica-
tion of smart city are relatively mature. As the construction
of urban parks cannot be ignored in urban construction, it
is necessary to study and refer to relevant applications of
smart cities to better integrate them into the application of
parks. The smart park system is a comprehensive system
that combines multiple disciplines. How to combine science
and technology more systematically and comprehensively to
establish a smart link between urban residents and parks and
better serve the daily life of residents requires more in-depth
discussion and discussion in the future research. This paper
lacks depth and breadth in the discussion and research on
related applications of the smart park system and needs to
continue to be explored and researched.
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