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�e current town ecological landscape planning and governance methods are mainly based on the high quality, high energy-
saving, and environmental protection e�ect of the town ecological landscape. How to innovate the town ecological landscape
planning and governance process with the help of Internet of things technology and fuzzy optimization method is the current
development trend. Based on this, this paper studies the application of Internet of things technology in town ecological landscape
planning and management. Firstly, a small town ecological landscape evaluation model based on fuzzy optimization algorithm is
proposed. Combined with multivariate matrix transformation function, the authenticity data of ecological landscape are
simulated. �e original analysis of di�erent types of small town ecological landscape is realized by selecting the multivariate
extremum of autocorrelation function curve in the process of planning and governance. Secondly, in the simulation evaluation
link, the fuzzy evaluation method is adopted and improved. At the same time, the improved three-dimensional original planning
governance model is used to comprehensively analyze the simulation results of three-dimensional landscape planning gover-
nance. Finally, by designing fuzzy simulation experiments, the application e�ects of di�erent Internet of things technologies in
town ecological landscape planning and governance are analyzed. �e experimental results show that the correlation data
indicators of fuzzy optimization methods corresponding to di�erent Internet of things technologies are very di�erent. �e
application e�ect of di�erent types of Internet of things technology in ecological landscape planning and governance of small
towns is targeted and shows strong regularity.

1. Introduction

�e research on the planning and governance of small town
ecological landscape in China has been carried out very
early, and there are many contents involved. It is analyzed
from the perspective of the structure of small town ecological
landscape, including local landscape simulation, landscape
distribution design, and overall planning [1]. In addition,
di�erent designers will also participate in the process of town
ecological landscape design. From the perspective of town
ecological landscape planning and governance, in addition
to the three-dimensional layout of the landscape, it will also
involve the functional part of the landscape on town
greening. In recent years, Internet of things technology has

attracted extensive attention. �e core content of town
ecological landscape planning and governance process is to
quantitatively evaluate the e�ectiveness of green environ-
mental protection, which is of great signi�cance to promote
the diversi�ed development of town ecological landscape
planning and governance [2]. On the other hand, the do-
mestic green landscape research institute has also carried out
the application research of Internet of things technology,
and various application modes are emerging, such as the
western town ecological landscape model based on analytic
hierarchy process [3]. Under this background, this paper
studies the application of fuzzy optimization method based
on Internet of things technology in town ecological land-
scape planning and management.
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&e innovation of this paper is to propose a small town
ecological landscape planning and governance model based
on improved fuzzy optimization algorithm. Combined with
the Internet of things technology, this paper studies the
innovative methods of small town ecological landscape in
the design process. On this basis, the landscape planning and
governance model can not only realize the differential
comparison of three-dimensional landscape in different
towns, but also make full use of the location differences
between the ecological landscapes of each town to analyze
the application of different types of Internet of things
technology, so as to realize the closed-loop evaluation of the
planning and governance quality of the overall ecological
landscape of the town. On the other hand, the HQR dif-
ference factor is used to quantitatively describe the data
matching degree between each comparison column and
reference column and the error calculation of standard data,
so as to complete the priority ranking of different types of
Internet of things technologies in town ecological landscape
planning and governance with quantitative indicators,
which can efficiently analyze and extract the factors affecting
town ecological landscape planning and governance and
realize the application value research and analysis of dif-
ferent landscape planning and governance schemes.

Combined with HQR planning and governance model,
this study studies the application of Internet of things
technology and fuzzy optimization method in town eco-
logical landscape planning and governance, which is mainly
divided into four parts. &e first part introduces the general
framework and research background. &e second part in-
troduces the research status of the application of Internet of
things technology and town ecological landscape planning
and governance. &e third part constructs the three-di-
mensional planning model of small town ecological land-
scape based on the fuzzy optimization algorithm in the
Internet of things technology, adopts the improved fuzzy
optimization algorithm in the time domain mode, and
constructs the evaluation index system of different fuzzy
optimization methods. In the fourth part, the three-di-
mensional planning model of small town ecological land-
scape constructed in this paper is simulated and tested, the
results are analyzed, and the conclusion is drawn.

2. Related Work

At present, there are some problems in the research process
of town ecological landscape planning and governance, such
as low data useful information rate and insufficient intelli-
gence.&erefore, many experts and scholars have studied the
scheme of town ecological landscape planning and gover-
nance. According to the location differences of different
three-dimensional landscapes in different towns, Kyoung
et al. put forward targeted improvement strategies for the
planning and governance methods of ecological landscapes
in different types of towns [4]. Based on the improvement of
the standard unit of the small town ecological landscape
planning and governance simulation model, Xiu et al. pro-
posed an adaptive model of small town ecological landscape
planning and governance based on neural network algorithm

and used the normalization method to collect the nodes of
the differences in spatial layout of different small towns. &e
three-dimensional simulation of small town ecological
landscape is realized by neural network algorithm [5].
Huiying et al. found that most towns still follow the tradi-
tional ideas of town ecological landscape planning and
governance in the process of planning and governance, ig-
noring the utilization of intelligent information technology
and the application of green environmental protection
materials [6]. According to information technology and
small town architecture, Jiang et al. proposed that attention
should be paid to the development and construction of small
town ecological landscape planning and governance simu-
lation system based on limiting factors and green environ-
mental protection concept, so as to improve the management
and attention to effective data information in the process of
small town ecological landscape planning and governance
[7]. In order to improve the utilization of existing buildings
in the process of town ecological landscape planning and
governance, Qingyun et al. proposed an innovative collab-
orative scheme for town ecological landscape planning and
governance based on neural network algorithm and related
theories [8]. Enrica et al. found that the current small town
ecological landscape planning and management scheme
often adopts the characteristics of fixed frame input and put
forward the method of cluster analysis and processing of data
information based on a specific small town to realize the
three-dimensional planning and management of landscape
[9]. Josefin et al. put forward a new “end-to-end” small town
ecological landscape planning, governance, and transfor-
mation system through the research and analysis of the value
concept and differences of green environmental protection in
different locations of small town ecological landscape
planning and governance [10]. Alberto et al. have verified the
effectiveness of the system in the process of town ecological
landscape planning, governance, and transformation
through practice. &e results show that the innovative town
ecological landscape planning, governance, and transfor-
mation system has the advantages of high stability and low
cost [11]. Lakshika et al. conducted quantitative comparative
analysis of ecological landscape planning schemes in different
dimensions according to the intelligent sensing strategy in
the Internet of things technology and carried out high-ac-
curacy planning and governance according to its internal
data relevance [12].

To sum up, it can be seen that, in the current process of
town ecological landscape planning and governance, most of
the planning and governance schemes and intelligent matching
strategies are obtained by mixed analysis of different types of
Internet of things technology and IOT technology [13–15]. On
the other hand, although the Internet of things technology has
produced a variety of matching application strategies in dif-
ferent types of scenarios, it is difficult to produce greater added
value in the specific ecological landscape planning process,
which is caused by the direct application without adopting the
preferred method [16–19]. Based on this, it is of great practical
significance to carry out the research on large-scale manage-
ment of small town ecological landscape based on fuzzy op-
timization method based on Internet of things technology.

2 Computational Intelligence and Neuroscience



3. Methodology

3.1. Basic Application Idea of the HQR &ree-Dimensional
Planning Model in Town Ecological Landscape Planning and
Governance. HQR model is a commonly used three-di-
mensional planning method, which usually realizes the
three-dimensional reconstruction of the landscape through
honor in ecological landscape planning [20]. &e HQR
three-dimensional planning model is mainly divided into
two steps in the process of ecological landscape planning and
governance of the town, one is the landscape information
input link, and the other is the landscape information uti-
lization link [21].

&e process of collecting data from landscape two-di-
mensional image signals and IOT sensors includes three
links. &e first process inputs a section of honor or a set of
two-dimensional maps of small town landscape. &e second
link is to infer various parameters in the process of landscape
planning through the matching between two-dimensional
maps [22]. &e principle of HQR model in the process of
general ecological landscape planning and governance is
shown in Figure 1.

&e town ecological landscape planning and governance
method based on HQR three-dimensional planning model
has been comprehensively developed in recent years, and the
three-dimensional space optimization methods in time
domain and frequency domain are also emerging. It is
difficult for these methods to conduct comprehensive
analysis from the perspective of three-dimensional planning
[23]. Among many methods for quantitative analysis of
ecological landscape simulation results of small towns, HQR
three-dimensional planning model has attracted much at-
tention in recent years. &is three-dimensional planning
method, combined with mathematical methods and infor-
mation methods, was early applied to solve the problems of
three-dimensional restoration of ancient buildings and
planning and management of ancient buildings in small
towns [24]. &erefore, the planning and management of
small town ecological landscape through HQR three-di-
mensional planning model is to determine the mathematical
relationship betweenmany factors of grey system and realize
the reconstruction of landscape facilities from 2D to 3D
[25, 26].

3.2. Fuzzy Optimization Process of Internet of &ings Tech-
nology in the HQR &ree-Dimensional Programming Model.
Based on the HQR three-dimensional planning model de-
scribed in Chapter 3.1, in order to further realize the efficient
planning and governance of the town’s ecological landscape
through the Internet of things technology, this part first
selects the HQR three-dimensional planningmodel based on
the time domain method and selects three characteristic
parameters related to the coordination of the town’s eco-
logical landscape planning and governance. &e hierarchical
framework and hierarchical subordination of the whole
town ecological landscape simulation design system are
clearly defined through the research on three aspects: the
zero crossing rate of the collected data of the Internet of
things sensor of the landscape two-dimensional image
signal, the signal waveform conversion, and the calculation
of the filtered excitation signal vector. &erefore, in the
application of this study to the ecological landscape planning
and governance of small towns, the original two-dimen-
sional design information data is transformed into the
corresponding matrix for initialization, and then the ref-
erence data column is formulated, marked as
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types of small towns.
Secondly, by calculating a sensor data network based on

the town landscape planning and governance information
and the Internet of things, the absolute difference between
the planning factors and governance factors in the town
ecological landscape information is calculated, and the
formula is expressed as follows:
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where i � 1, 2, . . . , n Δt(i, 0) is the absolute difference.
Finally, the correlation degree between the corre-

sponding subfactors and main factors in the HQR three-
dimensional planning model is calculated as follows:
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where z represents the three-dimensional planning reso-
lution coefficient of the town’s ecological landscape. In this
process, the formation process of the preliminary treatment
scheme for the town’s ecological landscape is shown in
Figure 2.

3.3. Quantitative Simulation Analysis Process of IOT Tech-
nology in the HQR &ree-Dimensional Planning Model. In
the analytic hierarchy process using the HQR three-di-
mensional planningmodel based on IOT (Internet of things)
technology, first clarify the problem of selecting the type of
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ecological landscape planning and governance of the small
town, determine the system governance objectives, and then
establish the analytic hierarchy process system. Combined
with three-dimensional informatics and three-dimensional
visualization system, it makes a unified analysis on the
change process of relevant signals in the ecological landscape
planning and governance of the small town, learns from the
existing simulation system of small town ecological land-
scape planning and governance based on fish network, and
applies the feature extraction algorithm to the parameter
setting of Internet of things technology.

&e specific details of applying the feature extraction
algorithm to the technical parameter setting of the In-
ternet of things include the following: &e link is divided
into data acquisition, data processing, result feedback, and
so on. And according to different angles to determine the
various indicators of different Internet of things tech-
nologies, the system is then divided into different levels. In
order to facilitate calculation, it is often explained in the
form of block diagram. If there are many factors involved,
the hierarchy can be further decomposed. &is hierarchy

reflects the subordination of various environmental
protection building materials, but the importance of each
index will not be the same. &e current scaling method is
mainly the multidimensional marking method, which
divides and registers the indicators, assigns values, es-
tablishes a matrix, and then extracts useful information
from the matrix. By constructing pairwise judgment
matrix and matrix mathematical method, the importance
of various physical parameters of different Internet of
things technologies is ranked. From the perspective of
architecture, too many grades will affect the difficulty of
judgment. &erefore, in the process of effectively com-
bining the Internet of things technology and HQR three-
dimensional planning model, it is necessary to construct
the three-dimensional data level of different building
materials in this model. Although this structure can re-
duce the interference of other factors and objectively
reflect the difference of influence, a certain degree of
nonheterogeneity is bound to occur in the comprehensive
comparison. If the results are consistent, the matrix
should meet the following requirements:

Small Town Landscape
Planning Data Group

Governance scheme database based on
HQR model of IoT technology

Figure 2: &e process of forming the preliminary management plan for the ecological landscape of the small town.

Data preprocessing
HQR model

Hyperheterogeneous
central cluster

Raw data
Ecological Landscape

Database

Feature extraction

Types of Planning
Governance

Output of ecological landscape
planning and governance plan

Figure 1: &e principle of HQR model in the commonly used ecological landscape planning and governance process.
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aijajk � aik. (4)

If any two rows of matrix A are proportional, the scale
factor is greater than zero. &e consistency test of different
environmental protection building materials is expressed by
PP, and the calculation formula can be expressed as

PP �
n

n − 1
λmax. (5)

After the weight of each index is obtained, the consis-
tency test is carried out, expressed by b, and the formula is

bi �

���



m

j�1




bijaj . (6)

&e above formula shows that the number of confor-
mance tests needs to be carried out many times before it can
be finally determined. &erefore, in the actual calculation,
the results of three-dimensional simulation calculation may
be inconsistent with the actual situation. &e image output
after the simulation of the ecological landscape data of the
town combined with the improved HQR three-dimensional
planning and governance model is shown in Figure 3.

Combined with the method in Figure 2 and the image
information in Figure 3, it is not difficult to see that the
priority of HQR model for different types of small town
ecological landscape planning and governance strategies is
different and presents different change laws (the positions of
extreme values are inconsistent). &is is because the process
of small town ecological landscape planning and governance
will be affected by subjective factors, which is very prone to
objective mistakes. &e consistency test cannot be passed,
and the physical components of different types of Internet of
things technologies are very complex. &erefore, through
HQR simulation verification, it is found that this method can
promote the interpretation of physical parameters of dif-
ferent types of small town ecological landscape and further
improve the simulation quality in the process of small town
ecological landscape planning and governance. &erefore, it
can not objectively reflect the significance of physical pa-
rameters of different Internet of things technologies, and it
needs to be evaluated by three-dimensional fuzzy evaluation
method. &ree-dimensional fuzzy theory has been paid
attention to in recent years and has been applied in many
fields. &is theory is based on set theory. Assuming that the
factor domain is represented by U, the evaluation level
domain is represented by V, the membership degree of
factor x to v is represented by T, and the fuzzy weight vector
is expressed as

T � x1, x2, . . . , xn( , (7)

where x is the factor value of town landscape planning.

3.4. Simulation Design of Small Town Ecological Landscape
System Based on the HQR Model of Internet of &ings
Technology. In the simulation design of the town ecological
landscape system, in order to further study the application of

different types of Internet of things technologies in the town
ecological landscape planning and governance, this paper
first summarizes the disadvantages in the process of tradi-
tional town ecological landscape planning and governance
and combines the characteristics of different types of In-
ternet of things technologies on the basis of HQR three-
dimensional model. &en, the physical parameters of eco-
logical landscape in different towns are analyzed through the
output and data input of HQR three-dimensional planning
and governance model. On the other hand, in the quality
evaluation of different types of small town ecological
landscape, the grey numbers used are composed of real
numbers, and the weights are also different. &e simulation
analysis results of different types of small town ecological
landscape types before optimization are shown in Figure 4,
and the optimized results are shown in Figure 5.

As can be seen from Figures 4 and 5, the corresponding
change trend before and after the improvement has not
changed significantly, but significant changes have taken
place in terms of values. &is is because, in the small town
ecological landscape simulation design system, the original
data are transformed into initial values first, and then the
reference data column is formulated. Calculate the rela-
tionship or correlation degree of different data columns, and
then sort the correlation degree.

In the evaluation of the ecological landscape system
simulation design of this small town, the physical data of
different types of green town ecological landscape have
different meanings, so equivalent analysis cannot be carried
out. Calculate the absolute difference between each factor
and the main factor at the same observation point, and the
formula is expressed as
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Finally, the correlation between subfactors and main
factors of various types of small town ecological landscape is
calculated. In the comprehensive evaluation of simulation
results, the ranking problem will be involved in most cases.
Each evaluation object needs to be ranked first, so grey
comprehensive evaluation is also required.

R �

ζ1(1), ζ1(2), . . . , ζ1(n)

ζ2(1), ζ2(2), . . . , ζ2(n)

. . .

ζn(1), ζn(2), . . . , ζn(n)

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

. (9)

Sort by R value.&e evaluation system is established, and
then the HQR three-dimensional programming model
proposed in this paper is used to determine the weight of
each index, improve the accuracy of index weight, and
ensure that the weight distribution is more real. &e cor-
responding HQR three-dimensional planning and gover-
nance model in this stage analyzes the differentiated
characteristics of the ecological landscape of different towns.

After completing the above steps, it is necessary to es-
tablish the evaluation matrix, expressed in O, expressed as
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Figure 3: Image of the analysis results of the HQR three-dimensional planning and governance model on the small town ecological
landscape data.
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Combined with the previous design, the comprehensive
town ecological landscape simulation design evaluation system
is established, and then the comprehensive evaluation is carried
out. In the application of fuzzy optimization algorithm based
on Internet of things technology, a hierarchical fuzzy evalua-
tion vector Cs

1 is calculated, and its formula is

C
s
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s
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, (11)

where s � 1, 2, . . . , p, and then calculate the secondary
evaluation matrix:
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In this, s � 1, 2, . . . , p

&en calculate the absolute difference between the
subfactors and the main factors of the ecological landscape
of different types of green towns at the same time to obtain
its correlation error. Calculate the grey correlation coeffi-
cient according to the correlation degree between various
factors. &e calculation formula is

ζs �
1
5



s

j�1
Bsj,

P � P1, . . . , Pm( .

Zi � Zi1, . . . , Zim( ,

(13)

P and Z are different types of town ecological landscape
planning and management schemes.

4. Result Analysis and Discussion

4.1. Experimental Design Process of Environmental Protection
Building Materials in Town Ecological Landscape Planning
andManagement. When studying the application of Internet
of things technology in town ecological landscape planning and
governance, relevant differentiation experiments are designed
according to different Internet of things technical parameters
and planning and governance strategies. Before the experiment,
it is assumed that the primary index weight coefficient has been
determined, which is expressed by a1 and greater than 0. Each
secondary indicator will also have its own weight coefficient,
represented by aj, and the weight vector is expressed as A1,
which is also greater than zero. &e data group of diversified
urban planning government plan is set as the experimental
group, and the data group of normal urban planning gover-
nance plan is set as the control group. In this process, the
corresponding experimental results of the fuzzy optimization
method based on Internet of things technology for two dif-
ferent town ecological landscape planning and governance
schemes are shown in Figure 6.

4.2. Experimental Results and Analysis. Figure 7 is the error
analysis process of the experimental results of different types
of Internet of things technology in the small town ecological
landscape planning and governance simulation model. &e
relevant data of different types of small town ecological
landscape experiments are processed by MATLAB software.
Because these index data are very large, in order to facilitate
calculation, in the analysis of this study, two different town
ecological landscape planning and management schemes are
processed in blocks.

From the results of Figures 6 and 7, we can know the
comprehensive application of fuzzy optimization methods
corresponding to different types of Internet of things
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technologies in the planning and management of ecological
landscape of small towns. From the experimental results, it
can be seen that similar methods are also used to calculate the
evaluation vectors of other indicators, and the difference of
grey evaluation matrix is very obvious, and the error can be
controlled within 5%. &is is because the difference of cor-
relation degree data indicators corresponding to fuzzy op-
timization methods corresponding to different Internet of
things technologies is very obvious. &erefore, the absolute
values in the process of ecological landscape planning and
governance of different types of small towns are also different.
&erefore, the experimental results show that the application
effect of different types of Internet of things technologies in
ecological landscape planning and governance of small towns
is targeted and showed a strong regularity.

5. Conclusion

&e current town ecological landscape planning and gov-
ernance model has the problems of large proportion of
subjective factors and low intelligence. Based on this, this
paper studies the application of fuzzy optimization method
based on Internet of things technology in town ecological
landscape planning and management. Firstly, a small town
ecological landscape evaluation model based on fuzzy op-
timization algorithm is proposed. Combined with multi-
variate matrix transformation function, the authenticity data
of ecological landscape are simulated. &e original analysis
of different types of small town ecological landscape is re-
alized by selecting the multivariate extremum of autocor-
relation function curve in the process of planning and
governance. Secondly, the fuzzy evaluation method is
adopted and improved in the simulation evaluation link. At
the same time, the improved three-dimensional original
planning and governance model is used to comprehensively
analyze the simulation results of three-dimensional land-
scape planning and governance, and the landscape planning
and governance model can not only realize the differential
comparison of three-dimensional landscapes of different
towns in the design, but also make full use of the location

differences between the ecological landscapes of each town
to analyze the application of different types of Internet of
things technology, so as to realize the closed-loop evaluation
of the planning and governance quality of the overall eco-
logical landscape of the town. Finally, by designing fuzzy
simulation experiments, the application effects of different
Internet of things technologies in town ecological landscape
planning and governance are analyzed. However, this study
only considers the application of Internet of things tech-
nology in town ecological landscape planning and gover-
nance and does not consider the application of other
materials, so more in-depth research can be carried out.
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