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Abstract: The planning of urban public health spatial can not only help people’s physical and mental
health but also help to optimize and protect the urban environment. It is of great significance to study
the planning methods of urban public health spatial. The application effect of traditional urban public
health spatial planning is poor, in this paper, urban public health spatial planning using big data
technology and visual communication in the Internet of Things (IoT) is proposed. First, the urban
public health spatial planning architecture is established in [oT, which is divided into the perception
layer, the network layer and the application layer; Second, information collection is performed at the
perception layer, and big data technology is used at the network layer to simplify spatial model
information, automatically sort out spatial data, and establish a public health space evaluation system
according to the type and characteristics of spatial data; Finally, the urban public health space is
planned based on the health assessment results and the visual communication design concept through
the application layer. The results show that when the number of regions reaches 60,000, the maximum
time of region merging is 7.86s. The percentage of spatial fitting error is 0.17. The height error of
spatial model is 0.31m. The average deviation error of the spatial coordinates is 0.23, which can realize
the health planning of different public spaces.

Keywords: public health; spatial planning; big data technology; visual communication; internet of
things; urbanization
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1. Introduction

Urban economic development has also brought about unhealthy impacts. The “urban disease”
brought about by urban expansion and information construction is gradually affecting people’s
physical and mental health [1-2]. In particular, the reduction of public space has greatly restricted the
free activities of residents and made the city lack the initial vitality and attraction [3—5]. Facing this
situation, how to create a healthy living environment is the focus of urban designers [6], and urban
public health spatial planning has become one of the important means to address this problem. For the
design and change of a healthy city, the planning and design of public space are very important.
Reasonable space layout and green ecological environment are the core of the establishment of public
health space [7-8]. 10T is an emerging development technology, which is unique and advanced in
information collection, transmission, processing and service methods. Therefore, the study of urban
public health spatial planning in IoT is a real demand for urban public spatial planning and
development, which will greatly improve the effectiveness of the planning system [9—10].

To effectively address the problems of the above methods, this paper proposes an urban public
health spatial planning method based on big data technology and visual communication in IoT.
According to the type and features of spatial data, the proposed method establishes a public health
spatial evaluation system to provide support for urban spatial planning. The contributions of this paper
are as follows: 1) An urban public health spatial planning method based on big data technology and
visual communication in IoT is proposed. The advantages of IoT technology are used to ensure the
efficiency of spatial information collection, transmission, processing and application. 2) Combine big
data technology with visual communication to ensure the quality and efficiency of urban public health
spatial planning while giving attention to health and beauty. 3) The results using different data sets
show that the spatial information processing efficiency of the proposed urban public health spatial
planning method is higher and the data is more accurate, which can realize the planning of different
public health spaces.

This section provides the structure of this paper. Section 1 is the introduction of the proposed
work. Section 2 describes the related works of this paper. Section 3 gives the methodology of this
paper. Section 4 described the results and discussion of the proposed work. Finally, the conclusion and
future work of this paper are explained in this section 5.

2. Related works

At present, there are no unified norms and standards for the research of urban public health space,
and there is still unreasonable spatial planning in many areas [11-13]. In response to this problem,
foreign research experts have joined forces with many government departments in planning public
health space, such as the Ministry of health and mental health, the Ministry of transport, the Ministry
of design and construction, and extensively consulted experts in various fields [14—15]. In domestic
research, the overall development direction of the research on public health space is similar. However,
there are some differences. Based on the current research situation, the current urban public spatial
planning only pursues one-sided formal beauty. Pursuing urban development and accepting urban
multiculturalism, it does not meet people’s health needs [ 16—17]. Therefore, to address the problem of
urban public health spatial planning, different planning methods have been gradually developed. For
example, Zheng et al. [18] proposed an urban public health spatial planning method based on taxi
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trajectory data. Using taxi track data, this paper studies the spatial layout and management resource
allocation of urban public health from the perspective of spatial interaction. Through rasterizing and
visualizing the percentage of boarding and alighting points in the buffer zone of urban public health
space, the urban public health space is re-planned in combination with the percentage. However, this
method is difficult to obtain and has the problem of a long time for regional consolidation. Liu et al. [19]
proposed a map-based urban public health spatial planning method. Collect satellite images and
Google Earth images, use object-based image classification and visual interpretation to quantify the
urban public health space, use multiple indicators to evaluate the existing urban public health space,
and re-plan the urban public health space according to the evaluation results. However, it is found in
the practical application that the spatial fitting error percentage is relatively high after the application
of this method, and the practical application effect is not good. Wang et al. [20] analyzed the
management of barrier-free facilities in urban public space based on IoT, used CMOS sensors and
related equipment to collect public space image information, transmits and processes public space
information through sensor node communication, to judge the standardization of facilities and
transform them to complete barrier-free facility management. However, this method has the problem
of high space height error, and the actual application effect is not good. Yuan et al. [21] put forward a
method of urban public sports spatial planning based on influencing factors. The urban public transport,
urban management system, urban public functions, reasonable service radius of public sports facilities
and other factors are analyzed and construct urban public sports spatial planning in combination with
the excessive service radius and accessibility. The output of the model is the result of urban public
sports spatial planning. However, the average deviation error of spatial coordinates of this method is
high, and it is difficult to achieve the ideal application effect. Zeng et al. [22] proposed a method of
urban park spatial planning based on ArcGIS. The spatial layout of urban parks in the study area is
analyzed by using the road traffic network accessibility and facility service area analysis tools of
ArcGIS. Combined with the existing layout of urban parks and the needs of residents, new urban parks
are added to realize the planning of urban parks. However, the health index of this method is not high
and the practical application effect is poor.

In conclusion, various methods of urban public health spatial planning have been discussed in the
related works. However, there is no unified norm and standard for the study of urban public health
spatial planning for these methods. In this study, we propose an urban public health spatial planning
method based on big data technology and visual communication in IoT, and establish a public health
spatial planning assessment system based on spatial data types and features.

3. Methodology
3.1. Urban public health spatial planning architecture based on loT

IoT is a network that connects any item to the Internet for information exchange and
communication through the use of information collection devices such as radio frequency
identification, sensors, infrared sensors, global positioning systems, laser scanners, and so on,
according to an agreed protocol, to achieve intelligent identification, positioning, tracking, monitoring
and management. The analysis of urban public health space networks using IoT technology is very
different from the traditional urban public space analysis methods, which can be reflected in
information perception, network layer and application layer.
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The traditional urban public health space information collection adopts manual collection, passive
collection and other methods. The information collection in IoT technology has a very strong initiative
and mobility. The object information collection is completed through tags, sensors and other means,
which is more intelligent. On the network layer, the traditional urban public health space information
transmission is mostly wired and unidirectional, while the information transmission in IoT technology
is mainly mobile and wireless, which is more digital and intelligent, and can effectively overcome the
limitations of time and space. On the application level, the application level of traditional urban public
health space information is limited, and the information application in IoT technology is more high-
speed and intelligent. Therefore, this paper establishes the urban public health spatial planning
architecture in IoT, and the architecture is established according to the three-tier architecture model
of IoT.

In Figurel. The sensing layer collects information through sensors, Radio Frequency
Identification (RFID), Global Positioning System (GPS) and so on, including the distribution of urban
public space buildings, the placement of equipment and facilities and so on. The sensor network is
used to process the information cooperatively. The network layer is responsible for using the computer
cluster to analyze the collected information, complete information transmission, storage and other
processing, this paper simplifies the urban public space information in the network layer and
establishes a public space health assessment system. The application layer forms the urban public
health space information management information system and planning system based on the network
layer information processing results and completes the public health spatial planning.

Urban public health space planning
system

Application layer Urban public health spatial information
management system

Service application

Information transmission, storage,
simplified processing

Network layer

Establish public space health
assessment system

Communi cation
transmission network

Collaborative Sensor Information
information middlewar transmission
processing ® technology
Collaborative processing of
etwork information

Perception layer sensor n

sensor RFID GPS

Information acquisition

Figure 1. Urban public health spatial planning architecture based on IoT.
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To efficiently complete urban public health spatial planning in [0T, big data is used at the network
layer to simplify urban public space information, and then a public space health assessment system is
established. On the application level, urban public health spatial planning is completed based on visual
communication technology.

3.2. Simplified processing of public space information based on big data

Using conventional technical means to obtain the three-dimensional (3D) model of urban
public space. To save processing time and calculation costs, using big data technology to simplify
spatial information [23]. Since the spatial 3D model is composed of multiple pieces, the main means
to simplify the spatial information is to reduce the number of pieces on the surface of the model as
much as possible. Therefore, the model is folded and the minimum folding cost is calculated by using
big data technology. The calculation formula is as follows:

Ar = z di (r) (1

peP(r)

where r represents the vertex of the spatial model. p(r) is all associated sets of planes around r.

p 1s the plane Equation. The calculation Equation is as follows:

p=(a,b,c,d) 2)
Then the following Equation holds
ax+by+cz+d =0 3)
a’+b*+c’ =1 4)
d,(r)=(r'r) (5)

where d, (r) represents all plane sets. p’r represents the folded plane set, and its calculation

Equation is as follows:
(pTr)z = rTGpr (6)
where G, represents the quadratic error, as shown in Eq (7).

a® ab ac ad

ab b bc bd
G = 7
b ac bc & cd ™
ad bd cd d*

Assuming that 7 and 7, represent two random vertices of the folding process, and K represents

the sum of the errors of the two vertices, its calculation Equation is as follows:
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K(r):Ar(rl +r2) ()

where Ar represents the error, which is the sum of squares of distances d from any vertex to all
associated triangles. As shown in Eq (9).

k(n-Y G, ©)
peP(r)
AH =7, Kr, (10)

where AH represents the folding point with the lowest cost.

After determining the best point of the fold, the normal vector angle between two triangular surfaces
of'the spatial model is calculated and an arithmetically weighted average is performed [24—25]. Calculate
the vertex sharpness with the following Equation

(S +S. S +S
ZMXQ(NI':]\CH)"'MXW(NwNo)
o 28 28
a(r)= . s (11)

n

where «(r) indicates the sharpness of the vertex. S, and S,,, represent the areas of the i and
i+1 faces in the n patches adjacent to the vertex 7, respectively. S represents area. N, and
N,

i+l

represent the normal vectors ofthe i and i+1 planes, respectively. @ represents the included

angle between normal vectors. The sharpness factor is introduced into matrix K to obtain the
optimized cost function:

AH'= 5 BV, (12)

where B represents a real number, which plays a role in adjusting the impact of cost. After the
simplification of all spatial information is completed, the public health space is planned by using visual
communication technology based on the results of the public space health evaluation.

3.3. Establishment of public space health evaluation system

This paper uses big data technology to simplify spatial model information and automatically
sort out spatial data. According to the types and features of spatial data, a public health spatial
evaluation system is established. The urban public health space is mainly extended and expanded
based on the healthy city and health theory. Its design is from the perspective of people and aims to
meet people’s health needs. Therefore, urban public health space needs to have sufficient sunshine,
convenient transportation and multi-functional space types. Internally, it has the spiritual pursuit of
diversification and high grade.

According to the above, a public health space evaluation index system is established to measure
the health level of urban public space. The evaluation indicators of public health space are divided
into two categories, one is objective evaluation and the other is subjective evaluation. Both of them
aim to promote the physical and mental health of urban residents, and establish an urban public health
space evaluation system, as shown in Tablel.
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Table 1. Urban public health space evaluation system.

Category Primary evaluation index

Secondary evaluation index

Cultural connotation

Visual experience

Security

. . Comfortable
Objective evaluation

Various

Vision

Equipment and facilities

Environmental quality

Naturalness
Subjective evaluation

Maintenance management

style

environment

Historical and cultural heritage
Spatial continuity

Building coordination
Proportional rationality

Visual patency

Color harmony

Traffic accident rate

crime rate

Emergency shelter

Building density

Facility density

Height of surrounding buildings
Scale and quantity of public open space
Cultural Services

Business services
Communication services
Environmental health services
Entry pointing sign

Public space internal pointing sign
Contour line, skyline

Functional lighting

Landscape lighting
Systematization of facility setting
Facility materials and colors
Barrier-free design

Air cleanliness

Water cleanliness

noise pollution

Greening rate

Green space rate

Plant species

Greening maintenance level
Environmental sanitation maintenance
Facility operation maintenance

Mathematical Biosciences and Engineering
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According to Table1.The urban public health space evaluation system consists of subjective and
objective indicators, of which the objective evaluation consists of multiple first-class indicators such
as cultural connotation, visual experience, safety, comfort, diversity, vision, equipment and facilities,
and consists of style, environment, historical and cultural heritage, spatial continuity, building
coordination, proportional rationality, visual smoothness, color coordination, traffic accident rate,
crime rate, emergency shelters, building density facility density, the height of surrounding buildings,
scale and quantity of public open space, cultural services, commercial services, communication
services, environmental health services, entrance directional signs, internal directional signs of public
space, contour lines, skylines, functional lighting, landscape lighting, systematization of facility
facilities, facility materials, colors, barrier-free design and other secondary evaluation indicators.

The subjective evaluation indicators are composed of multiple first-class indicators such as
environmental quality, naturalness, maintenance and management, and multiple second-class
evaluation indicators such as air cleanliness, water cleanliness, noise pollution, greening rate, greening
rate, plant species, greening maintenance level, environmental sanitation maintenance, facility
operation maintenance. According to the established urban public health space evaluation system,
check the urban public spatial planning to make the planning results meet the health requirements.

3.4. Public spatial planning based on visual communication

From the evaluation system of urban public health space, it can be seen that the planning of
public space is related to the degree of naturalness. To achieve a better visual experience, it is necessary
to consider the exposure of sunlight in spatial planning. Therefore, before starting public spatial
planning, calculate some contents related to the sun. The solar angle is calculated as follows:

B =27x(N-N,)/365.2422 (13)

where N represents the total number of days between the calculation day and New Year’s Day. N,

is the serial number with the date within the year. Assuming that H represents the solar altitude angle,
the Equation is as follows:

sinH:(sinyxsinrc+cos7/><cosrcxcos&) (14)

where y is the solar declination angle. K represents geographical dimension. & is the solar hour

angle. Then the following Equation holds

cosf =—tank-tany (15)
Assuming that y represents the solar irradiation angle, the following Equation holds

cosy =(sin H sinx —sin y)/cos H cos k (16)
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In terms of urban public health spatial planning, the whole space area is divided into leisure area,
landscape area and activity area according to the features and functional needs of the planning location.
Each area has a clear division of labor. However, they connect in space, forming a continuous, green
open urban public space.

Visual communication design mainly transmits information through symbols and visual elements.
Based on this feature, the text and color are used to plan the urban public space. Considering the change
of natural light source, a large number of flowers and plants are arranged in the leisure area to enable
residents to have close contact with plants. According to the geographical features of the public space
location, plants of different fluorescence and colors are used to construct a unique landscape, creating
a dizzying visual experience and atmosphere.

At the same time, according to the element features of mountain culture and water culture, based
on the existing layout, some strong lines are used to plant flowers and plants, so that the spatial
planning is both rigid and flexible. In the activity area, the residents’ fitness and exercise needs are the
main factors. Different equipment and facilities are designed according to the different needs of
children, adolescents and the elderly. At the same time, to highlight the coordination of the space
atmosphere, some buildings are designed according to different needs such as viewing, sun shading,
rain shelter and rest. For the sake of the safety of different people, the regional space of their activities
is divided, and some plants with targeted functions are planted according to the features of people in
different areas. When planting plants, to optimize the structural level of public space, create artistic
effects, and attach green plants to various buildings, such planning and design will also help to give
play to the functions of plant noise reduction and dust collection.

In addition to the above three areas, according to the needs of residents, the entire empty public
space is divided into spaces for people to rest, eat and shop. The element design of these spaces can be
composed of color blocks with rich colors and high color saturation. In addition, the connection of
various regional spaces is composed of elevated trestles, sidewalks and driveways, and some trunk
roads can be combined with sports runways to provide more humanized and diversified leisure routes.
The above is the horizontal design of public space. In the vertical design of the space, the local
geographical features shall be followed, and the vertical space shall be designed to ensure the minimum
amount of excavation and filling under the premise of meeting the healthy design specifications. For
common height difference problems, the platform type can be designed by using the terrain, so that
the vertical space forms a progressive platform space, creating a three-dimensional sense of space.

In addition, when planting plants, the height features of different plants are considered, and the
plants are arranged in the space to meet the vertical features, showing a sense of three-dimensional
hierarchy and integrating with the public space. For some public facilities such as toilets and garbage
cans, the specific planning is based on the spatial distribution features. It is better to distribute them
with a service radius of 500 meters, which can be more convenient for people to use. So far, the design
of urban public health spatial planning methods based on big data technology and visual
communication has been completed. The urban public health spatial planning process based on big
data technology and visual communication in IoT is shown in Figure 2.
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Build planning architecture in [oT

v

Simplify spatial model information with big data
technology

v

Automatic collation of spatial data

v

Establish public health space evaluation system

v

Planning urban public health space with visual
communication design concept

v

Realize urban public health space planning

End

Figure 2. Process of the proposed method.
4. Experimental results and analysis
4.1. Data set and evaluation criteria

In this paper, the Cityscapes data set is an urban landscape data set. The Cityscapes data set
contains a variety of stereo video sequences recorded in street scenes from 50 different cities. In
addition to 20000 weak annotation frames, it also contains 5000 high-quality pixel-level annotations.
The city in a regional data set is used as the study area (including the city boundary), and public urban
image data, mainly including project information such as buildings, roads, squares and vegetation, are
obtained through remote sensing, monitoring and other means. The data set information collection is
completed by deploying several wireless sensor nodes in the public space of a built area of a city. When
the sensor nodes collect relevant information, they will immediately send signals to the upper network.
Two groups of experimental data are drawn from the obtained image data for experimental research.
The Cityscapes data set is defined as Data setl. The city in a regional area data set is defined as a Data
set2. It is shown in Table 2.
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Table 2. Experimental data.

Project Data setl Data set2
Architecture 19.23% 23.63%
road 6.29% 8.91%
Water body 12.22% 7.63%
playground 1.57% 1.84%
Square 1.81% 2.06%
Unused land 20.09% 17.22%
vegetation 18.25% 20.45%
Building clearance 20.54% 18.26%

The proportion of urban public space is calculated according to the data in Table 1. The calculation
Equation is as follows:

0= (17)

where O represents the proportion of urban public space, S, is the road area, S, represents the
area of open public space, S, refers to the total area of the built-up area.

In this experiment, when collecting information based on IoT, the wireless sensor network nodes
are deployed on buildings, roads, squares, vegetation and other space objects. The layout area of each
location is set to 90 square meters, and four AP nodes are distributed. The signal received by each
sensor is four-dimensional information. The frequency of IoT equipment is 200GHz, and it is
connected to the computer through a wireless sensor network. Select 5 groups of data from the two
data sets to construct the experimental data set. Randomly select 20% of the data for testing, and the
remaining 80% of the group data for training. Set the number of algorithm runs to 50. Before algorithm
training, data preprocessing is performed to filter invalid data and enhance useful data. All
experimental data are normalized and the data type is unified, which is convenient for subsequent data
operation and calculation.

After determining the proportion of urban public space, the proposed spatial planning method is
used to ensure the standard health level of public space as the goal for planning. At the same time,
several existing spatial planning methods are introduced to perform spatial planning under the
same experimental conditions, including Zheng et al. [18] method (method 1), Liu et al. [19]
method (method 2), Wang et al. [20] method (method 3), Yuan et al. [21] method (method 4) and
Zeng et al. [22] method (method 5), Taking the experimental analysis of regional consolidation
efficiency and spatial fitting effect as experimental indicators, the urban public health spatial planning
method is analyzed and verified through the validation of these experiments.

The calculation formula for regional consolidation efficiency is as follows:

Z=) z (18)

where z, represents the time taken for the i -th region to merge projects
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Taking the initial vectorization figure of the experimental area as an example, considering the
noise interference and the limitation of spatial resolution, some vector boundaries will lack the proper
geometric features. In this regard, the experiment of spatial fitting effect is designed. Different spatial
planning methods are used to get the fitting results of spatial vector graphics. Based on the original
data, the error percentage between the original data and the fitting results is calculated. The calculation
Equation is as follows:

O

where o is the percentage of spatial fitting error. |O'S| is the absolute value of area error. §

represents the area of the original polygon.

It is proposed to establish a public space building, take the planned area of public space as an
experimental variable, implement different planning methods, and obtain the height error of the spatial
model in the planned space by computer. The calculation Equation is as follows:

h=|h = | (20)

where A, represents the ideal height of the spatial model. /4, represents the height value of the
spatial model constructed by different methods.

In the process of planning public space, it is necessary to master the accurate position of each
model in the public space, to achieve the optimal spatial planning and ensure the health of urban public
space. Taking the three-dimensional coordinates of the spatial model as the experimental objective,
different planning methods are used to plan, and the offset error between the real coordinate value and
the estimated coordinate value is calculated. The calculation Equation is as follows

e:|el—e2| (21)

where e, represents the real coordinate value. e, are coordinate values estimated by different

methods.

According to the standard of urban public health space, the health of the planned space is
evaluated from the aspects of place, function, sharing, environmental quality and naturalness. The
health index is between 0 and 1. The larger the index, the higher the health level. The standard
threshold is 0.6. The health index is calculated as follows:

H=100-) L-k,—» O-k,=Y Pk (22)

where L, O,P represent health alarm level, object level and performance parameters, respectively.
k,, k,, k, represent the weights corresponding to L, O, P, respectively.

4.2. Results and discussion

In the regional merging efficiency, taking the experimental data in Table 2 as the target, a
comparative experiment was conducted with several existing spatial planning methods and the
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proposed spatial planning methods, and the results are shown in Figure 3.

- | —— Proposed| | —— Proposed
L - Method1 = Method 1]
L | — - Method2 — - - Method
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L — — Method4 7 , L — — Method4|
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5 = e
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o it an 2
Lo ot ommE T
o = 2

10000 20000 30000 20000 50000 50000 10000 20000 30000 40000 50000 60000

Number of regions

Number of regions

(a) Data set 1 results (b) Data set 2 results
Figure 3. Comparison of region merging efficiency.

It can be seen from the results under different conditions in Figure 3 that, compared with data setl,
the spatial planning method in the case of data set2 is more efficient in area consolidation. By vertically
comparing the experimental results of various planning methods, for data setl, when the number of
areas reaches 60,000, the area region merging time of different methods reaches the maximum. The
region merging time of the proposed method is 7.86s, which is 5.77s, 8.94s, 10.24s, 14.31s and 15.29s
lower than that of method 1, method 2, method 3, method 4 and method 5, respectively. For dataset 2,
when the number of regions reaches 60,000, the region merging time of different methods reaches the
maximum. The region merging time of the proposed method is 5.88s, which is 1.13, 1.98, 10.13, 11.47
and 16.76s lower than that of method 1, method 2, method 3, method 4 and method 5, respectively. The
above data shows that the spatial planning method based on big data and visual communication
proposed in this paper, facing large volume regions, takes the shortest time and has the highest
efficiency in region merging. Among other methods results, the planning method based on the spatial
disorder perspective has the lowest efficiency and takes a long time in region merging, which is
difficult to meet the actual needs.

After calculation and statistics, the results of the spatial fitting effect are shown in Table 3.

Table 3. Spatial fitting comparison of different spatial planning methods.

Method Data sets Original polygon area(m?) Error percentage (%)
Pronosed Data setl 665.7 0.17
P Data set2 600.4 0.22
Data setl 500.9 2.41
Method 1 1 et 625.8 3.48
Data setl 529.4 2.79
Method 2 a set2 569.4 4.94
Data setl 565.6 4.99
Method 3 a set2 567.1 471
Data setl 505.2 2.01
Method 4 1 et 636.7 3.85
Data setl 537.5 2.99
Method 5 1 et 618.7 3.75

Mathematical Biosciences and Engineering Volume 20, Issue 5, 8583-8600.
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It can be seen from the experimental results in Table 3 that the original polygon area produced
by each planning method is different. This is because the randomly selected spatial models are different.
The experimental process is random. However, it does not affect the experimental analysis.

After calculating the error between the real area and the estimated area of each group, for data
set 1, the spatial fitting error percentage of the proposed method is 0.17, which is 0.24, 2.09, 4.82, 1.84
and 2.82% lower than that of method 1, method 2, method 3, method 4 and method 5, respectively.
For dataset 2, the spatial fitting error percentage of the proposed method is 0.22, which is 3.26, 4.72,
4.49, 3.62 and 3.52% lower than that of method 1, method 2, method 3, method 4 and method 5,
respectively. In contrast, the error of the proposed public spatial planning method is very small, which
can be ignored, and will not have a great impact on the actual planning. Therefore, the proposed
planning method has a better spatial fitting effect.

The results of the height error of the spatial model are shown in Figure 4.

il

Proposed Methodl Method2 Method3 Method4 Method5

™
|

Height error of spatial model (m)
4

[] Datasetl [ I Dat set2

Figure 4. Comparison of height error of planning spatial model.

In the experimental results in Figure 4, different experimental parameters produce different
experimental results. For data set 1, the height error of the spatial model of the proposed method is
0.31m, which is 1.95m, 0.54m, 1.98m, 0.32m and 1.47m lower than that of method 1, method 2,
method 3, method 4 and method 5, respectively. For dataset 2, the spatial model height error of the
proposed method is 0.42m, which is 0.34m, 2.16m, 1.77m, 0.94m and 0.36m lower than that of method
1, method 2, method 3, method 4 and method 5, respectively. Method 3 has the most obvious error and
has a higher error under different parameter conditions. In contrast, the height error of other methods
is low, but not ideal. Only the proposed spatial planning method has the smallest height error of the
spatial model, which has little impact on public spatial planning.

The results of spatial coordinate offset error are shown in Table 4.
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Table 4. Comparison of spatial coordinate offset error.

Method Data sets X-Y-Z average deviation error
Probosed Data setl 0.23
p Data set 2 0.77
Data set 1 1.23
Methodl Data set 2 1.92
Data set 1 4.45
Method2 Data set 2 4.71
Data set 1 1.27
Method3 Data set 2 1.28
Data set 1 2.89
Method4 Data set 2 3.07
Data set 1 4.77
Methods Data set 2 2.22

By observing the experimental results shown in Table 4, it can be seen from the results in Table4
that the error of the proposed spatial planning method is small in the experimental results of spatial
coordinate offset error, while other methods have high spatial coordinate offset error, particularly
under the condition of data set2, the offset is the most obvious. For dataset 1, the average migration
error of the proposed method is 0.23, which is 1, 4.22, 1.04, 2.66 and 4.54 lower than that of method
1, method 2, method 3, method 4 and method 5, respectively. For dataset 2, the average migration error
of the proposed method is 0.77, which is 1.15, 3.94, 0.51, 2.3 and 1.45 lower than that of method 1,
method 2, method 3, method 4 and method 5, respectively. It can be seen from table 4 that in the
process of spatial planning, other methods are prone to model overlap and abnormal spacing, which
affect the visual effect of spatial planning. The planning method proposed in this paper can address
this problem well.

The experimental results of the target spatial planning after the completion of each planning
method are shown in Table 5.

Table 5. Comparison of public space health index with different spatial planning methods.

Method Data sets Health index
ot oo s
Data setl 4,
Method] DZ‘[Z :ztz 5.2
Data setl 42
Method2 thz :ztz 5.4
Data setl .
Methods3 Data st !
Data setl .
Methodd Data s v
Data setl .
Methods Data st S5
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According to the experimental results in Table 5, it can be seen the public space health index of
each planning method. For data set 1, the health index of the proposed method was 8.5, which was 3.9,
4.3, 4.9, 2.2 and 2 higher than that of method 1, method 2, method 3, method 4 and method 5,
respectively; For dataset 2, the health index of the proposed method is 9.3, which is 3.8, 3.9, 3.7, 4.6
and 3.5 higher than that of method 1, method 2, method 3, method 4 and method 5, respectively.
Particularly for data set 2, only the proposed spatial planning method is above 0.6, which is far higher
than the standard value. The public space planned by the proposed method is healthier and meets the
standard requirements.

Based on all the above experimental results, it can be seen that the proposed urban public health
spatial planning method based on big data and visual communication can ensure the efficiency and
accuracy of spatial information processing under different experimental conditions, taking into account
the spatial health level. The proposed method is superior to other existing planning methods and has
certain application value.

5. Conclusions

Urban public space is an important place for people to perform social activities. Healthy public
spatial planning plays a very significant role in promoting people’s physical and mental health. Urban
public spatial planning has the characteristics of a wide area, many points, and strong mobility. There
is a problem with the low utilization rate. The emergence of [oT technology has brought opportunities
to improve the effect of urban public spatial planning. This paper takes the urban public health spatial
planning in IoT as the main research. With the support of many documents and materials, it
summarizes the historical experience and proposes a spatial planning method based on big data
technology and visual communication in [oT and combines theory with practice to achieve the optimal
planning of urban public health space. At the same time, through the research on some existing spatial
planning methods, a large number of experimental schemes are designed according to their advantages
and disadvantages. After a large number of comparative analyses, the various capabilities of the
proposed spatial planning methods are verified one by one. The results show that the planning method
proposed in this paper is efficient and feasible in practical work and can provide a reference for urban
public health spatial planning. In future work, the data will be classified by a deep learning model to
continuously correct and improve the spatial planning content.
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