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Big data has brought about opportunities for landscape architecture, changing the design thinking of layout optimization
simulation, expanding the platform for public participation in layout optimization simulation design, reflecting social and
humanistic care, and promoting the integration of discipline cooperation and data. At the same time, it also brings about
challenges. +e proposal of data theory, the acquisition and analysis of data, and the protection of privacy are all issues that we
need to face and solve. First, build a layout optimization simulation program under the background of big data. Follow the
procedures of conventional layout optimization simulation, add big data analysis technology to the preliminary analysis, layout
optimization simulation design, and later evaluation management, introduce new data processing methods, and build a the-
oretical framework of landscape optimization simulation methods that integrate new and traditional data. Second, studying the
evolution of the landscape image layout of the three-dimensional pastoral complex is different: the overall landscape image layout
of the three-dimensional pastoral complex shows a trend of fragmentation and heterogeneity. Among them, the arable land is
gradually fragmented, the wetland and water area are simplified in form, the woodland and grassland patches are gradually
distributed, the fragmentation is reduced by 76.19%, and the connectivity index is gradually increased. From a spatial perspective,
the edge area outside the Fourth Ring Road becomes the most obvious area of fragmentation tendency. Finally, by introducing big
data into the landscape layout optimization simulation, a layout optimization simulation method based on big data is constructed
and used in the layout optimization simulation of the landscape image layout of the three-dimensional pastoral complex to guide
the participatory layout optimization simulation.

1. Introduction

+ree-dimensional landscape image layout of pastoral complex
is an important guarantee for urban ecological environment.
By the urban green land, farmland, forestland, and wetland and
the waters together form a complex three-dimensional rural
landscape image layout that has important ecological service
function, in the maintenance of ecological safety and delay
species, reducing the heat island effect and maintaining the
social and economic sustainable development playing an im-
portant role, and has a decisive influence on land ecological
environment. A complex three-dimensional rural landscape
image layout of ecological benefit, economic benefit, and social
benefit also caused the country to attach great importance to

the construction of urban forest and green space construction
as the main content; emphasizing the urban forest ecosystem
plays an important part in urban development and together
with the urban green space system affects the ecological
landscape of the city. Farmland, wetland, and water area are
also indispensable parts of urban ecosystem, which play an
important role in ecological protection and material circula-
tion. +erefore, it is urgent to study the three-dimensional
landscape image layout of urban green space, farmland, for-
estland, and water area and put forward the optimization
strategy for the overall urban ecological environment con-
struction and the improvement of ecological benefits.

+eoretical research mainly focuses on the impact of big
data on subject teaching, landscape layout optimization

Hindawi
Complexity
Volume 2020, Article ID 6620216, 11 pages
https://doi.org/10.1155/2020/6620216

mailto:dujuan@stu.hunau.edu.cn
https://orcid.org/0000-0002-3701-601X
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1155/2020/6620216


simulation process, and the guidance of data analysis on
layout optimization simulation. +e actual cases mainly
focus on spatial structure analysis, human behavior char-
acteristics, and users’ emotional evaluation under the
background of big data, mainly using remote sensing, bus
ride record, taxi GPS track, Weibo positioning data, network
text, and so forth. +e research scope involves large-scale
scenic spot layout optimization simulation, as well as small-
and medium-sized green space system and greenway layout
optimization simulation. It can be seen that studies on big
data in landscape layout optimization simulation are con-
centrated in local areas, and no complete system has been
proposed for the application of big data technologies and
methods in layout optimization simulation program. For
example, the concept and characteristics of big data are
introduced, and the characteristics of big data are linked
with the simulation content of landscape layout optimiza-
tion [1–3].

Combined with practical cases, the application of location
service data in landscape layout optimization simulation in
various periods was introduced, and the simulation design
method of landscape layout optimization based on location
service big data was drawn, providing a good reference and
research direction for subsequent researchers [4–6]. In the
study of population activity, the quantitative analysis method
of thermal diagram was used, which provided a practical
reference case for the application of big data in the simulation
of landscape layout optimization [7, 8]. Taking Beijing forest
park as the research object, the word frequency analysis
software is used to collect and analyze the network text, so as
to obtain the social service value of different forest parks and
introduce the network text into landscape evaluation [9, 10].
By collecting mobile phone location data in scenic area, the
behavior rules of tourists are studied to provide a basis for
layout optimization simulation management and decision-
making in scenic area, and the research on tourists’ behavior
characteristics based on positioning data is a hot research
topic at present [11, 12]. Big data plays a prominent role in the
study of urban issues, and it is commonly used to study urban
internal space, urban activity space, and urban hierarchy. For
example, according to the global Internet map, the world’s
Internet cities are graded by using domain names and number
of users [13, 14]. Use Twine: firewall cracking programs to
extract the geographic coordinates and text data, and com-
bined with time series model analyzed in different cities of
Twitter posts characteristics and distribution of keywords,
found that only a few cities that can offer more time keyword
search the information they need and get the city level of
network activity and the relationship between 15th and 16th.
By analyzing the communication information of 25 million
users provided by the Belgian mobile phone operator, the
social network was established by using the zip code corre-
sponding to the user’s mobile phone bill address, and the
communication intensity was studied by using the gravity
model, and finally the communication connection and hi-
erarchy system between cities were obtained [15, 16]. By
combining mobile network traffic data (directional switching
vector and overall network traffic data) with social networking
site data (Flickr), the spatial analysis method is adopted to

reveal the activity hotspots of cities and the travel activities
and change characteristics of cities and suburbs in different
seasons [17, 18].+rough 8million Flickr locations and image
information the central border in London and Chicago
metropolitan areas is determined, using GPS and web tools
(can record the time and latitude and longitude, speed,
distance, and direction) and connecting with Google maps, to
simulate the two cities, 76 tourists in Canberra and Sydney,
and the action of trajectory, as well as analysis of tourists travel
path, change to the mode of transportation, travel, obstacles,
and other characteristics [8, 17, 18]. However, there are few
studies on landscape development under the background of
big data, and the research on big data focuses on the ap-
plication exploration and decision support of big data and the
application of various big data in landscape layout optimi-
zation simulation. Big data has brought about new types of
technology and equipment to other industries. For landscape
architecture, big data has brought about more changes in
planning thinking, allowing professionals to rely more on
rational analysis of problems. Planning and design is a
problem-solving process. Aiming at complex problems, by
analyzing a large number of multiple types of data, it proposes
amore suitable solution than traditional data analysis. Only in
this way can the planning be more objective and rational.

+e types of big data involved include cellphone
signaling data, satellite positioning data, social network
data, and landscape photos. How to mine relevant data
under the nonstationary characteristics of big data?
+rough the investigation of 4950 interviewees on the
relationship between the acquisition of high-quality urban
green space and the level of leisure and sports activities, it
is found that there is no clear relationship between ac-
tivities and access to green space [19, 20]. Publicly
available via the Internet social produce or provide the
geographic mark photos, collected from 2100 tourists,
29,443 photographs, with pictures of these geographic
staggered build datasets, can help them address these
challenges, as well as, for example, destination, traffic
layout optimization simulation, and the management
development of series of problems such as providing
practical use value [21]. Research on the connotation is of
three-dimensional rural complex landscape image layout
and the relationship between development mode, layout
optimization simulation mode and path, industrial layout
optimization simulation, and rural revitalization. Based
on the analysis of the new urban-rural relationship, the
value content, operation mechanism, and guiding strategy
of the three-dimensional landscape image layout of
pastoral complex are discussed [22, 23]. Layout of a
complex three-dimensional rural landscape image, the
concept of value, the tertiary industry relations, and
operation mode are analyzed in detail; at the same time,
summarizing their participation in three-dimensional
rural process of landscape image layout project strategy is
complex and difficult, and the complex three-dimensional
rural landscape image layout in the advantages and
problems in the domestic development is demonstrated
[24, 25]. +e importance of the development of the
landscape image layout mode of 3D pastoral complex in
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the layout optimization simulation design is listed, and
the characteristics of the landscape image layout of 3D
pastoral complex are systematically analyzed [26]. +e
construction contents of the “seven systems” and “seven
projects” in the layout of three-dimensional pastoral
complex landscape images are introduced in detail, and
the layout optimization simulation strategies in terms of
industrial system, building rural communities, and joint
mechanism of interests are proposed [27, 28].

By learning the data collection and processing tech-
nology of big data, the processing mode and guiding method
of big data are introduced into the landscape layout opti-
mization simulation, and the processing method of big data
is added to the conventional layout optimization simulation
program, so as to influence the thinking of layout optimi-
zation simulation design and improve the objectivity and
scientificness. +e main procedure is to introduce the
technology of big data collection and processing on the basis
of field investigation and site data collection, screen and
process the data, and establish a database. By quantifying
different types of influencing factors, the thousand-layer
cake analysis method is adopted to overlay different data to
guide the simulation of landscape layout optimization. +e
landscape layout optimization simulation method based on
the influence of big data was applied to the landscape image
layout of 3D pastoral complex, and the similarities and
differences were found by comparing the traditional layout
optimization simulation method and the layout optimiza-
tion simulation program of the data-based layout optimi-
zation simulation method. +e layout optimization
simulation design of 3D pastoral complex landscape image
layout was studied, focusing on the simulation of road,
spatial structure, ecological pattern, and industrial layout
optimization of 3D pastoral complex landscape image layout
under the premise of ecological environmental protection.

2. Big Data Analysis of Three-Dimensional
Rural Complex Image Layout
Prediction Analysis

+e core of landscape pattern optimization of three-di-
mensional pastoral complex is to realize the optimization of
quantity and space. +rough quantitative and qualitative
research, specificmacro and spatial strategies are provided to
provide policy and data support for realizing the ideal
landscape pattern of three-dimensional pastoral complex. In
this study, the system dynamics model and cellular automata
model are mainly used as the land simulation and prediction
model to carry out the area and space simulation of the
landscape pattern optimization of three-dimensional rural
complex [29, 30].

2.1. Image Layout Predictive Analysis Modeling

(1) Understand the problem, define the problem, con-
firm the target, and determine the macro variable
factors that affect its change according to the
modeling purpose and prediction object. In this

study, the three-dimensional pastoral complex is
affected by policy regulation and social economy at
the macro level, specifically manifested as economic
development, population growth, industrial adjust-
ment, land expansion, and so forth. +erefore, the
variable factors of the system dynamics model of
three-dimensional pastoral complex should reflect
these macro factors, and we call these macro social
factors and the system that reflects the area of various
three-dimensional pastoral as the complex system of
three-dimensional pastoral complex.

(2) Draw the causal feedback diagram of the system
according to the logical relationship between the
target and parameters; the causal feedback graph is
mainly expressed as arrows and diagrams according
to the interaction between variable factors. In ad-
dition, positive and negative signs are used to show
the interaction between the two factors. +at is to
say, we need to visualize the relationship between
factors in the complex system of three-dimensional
pastoral complex in graphical ways such as arrows
and signs.

(3) Describe the relationship between parameters by
mathematical formula and establish the system dy-
namics model. +rough debugging in Vensim PLE
software, the quantitative relationship between dif-
ferent factors in the 3D pastoral complex system was
simulated. By analyzing the interaction mechanism
between social economy and the change of the
number of covers in three-dimensional pastoral
complex, the relationship between them is analyzed
mathematically and logically, so as to realize the
influence relationship in the whole system.

(4) Test and verify the model. In order to verify the
reasonability of the model, it is necessary to debug
the model, compare the relationship between the
simulated value and the real value, and usually
simulate the data of a certain historical period with
the data of the past several stages until the simulation
results meet the 10% error range.

(5) Establish a system mechanics simulation and pre-
diction simulation platform to predict the future area
change of the three-dimensional rural complex,
designmultiple scenarios, and use themodel to select
and simulate strategies. +at is, by changing the
parameters of themodel and testing the posteffects of
various scenarios, the opportunity and approach to
improve the behavior of the complex system of
three-dimensional pastoral complex are sought.
+rough the prediction analysis and comprehensive
comparison under different scenarios, the relative
optimal scheme for the coordinated development of
social economy and three-dimensional pastoral
complex is sought.

Cellular automata modeling process can be understood
as actual three-dimensional rural complex, construction
land, and unused land allocation process, refer to previous
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high citation rate research, at the same time combined with
three-dimensional rural complex in the evolution of the
space characteristics, mainly on the basis of land unit is
converted to other types of land suitability, neighborhood
unit on its transformation, the inheritance of land unit itself
and random interference factors to determine, and focus on
the transformation between the Mosaic and the three-di-
mensional rural construction land. +e specific modeling
process of cellular automata is as follows, as shown in
Figure 1.

+e statistical results of stakeholders’ power dimen-
sion of pastoral complex projects are shown in Table 1. It
can be seen that the government, social capital, operators,
and farmers’ cooperatives rank the top four in the power
of pastoral complex projects construction, while users,
scientific research institutions, financial institutions, and
suppliers of materials and equipment rank the bottom
four. It is worth noting that financial institutions and
users bear more risks in project construction but have less
power. +is part of project stakeholders is the vulnerable
group mentioned in many studies. Farmer cooperatives
rank the third in the risk dimension, but their power
somewhat decreases. +is is because the resources
invested by farmer cooperatives may not reach equilib-
rium with their power, which will lead to the problem of
uneven distribution of benefits in the process of project
construction and operation. Since the operation stage of
the project is relatively important, the operator has more
power over the project. +e mean and variance are cal-
culated using the formulas in [19].

Pastoral complex is a multifunctional spatial gathering
and combination of agricultural production, residence,
leisure, and entertainment in a certain regional space and
realizes integrated management of spatial layout optimiza-
tion simulation, construction, and operation. Urban gov-
ernment is the main body of simulation and construction
management of spatial layout optimization of pastoral
complex. It mainly guides and restricts each participant
through policy support and simulation management of
spatial layout optimization, as shown in Figure 2.

2.2. Spatiotemporal Evolution Analysis of 'ree-Dimensional
Pastoral Complex Pattern. Normalized difference vegetation
index (NDVI) is defined as the ratio of the difference be-
tween the values of near-infrared band and visible red-light
band and the sum of the values of the two bands:
NDVI� (IR−r)/(IR +R). For TM data, the numbers of near-
infrared bands and visible red-light bands correspond to the
fourth band (TN4: 0.76–0.9 URN) and the third band (TN3:
0.63–0.69 μm), respectively. NDVI calculation formula is as
follows [31]:

NDVI �
TN4 − TN3
TN4 + TN3

. (1)

As the NDVI value calculated by the above formula is
between 0 and 1, in order to match the 8-bit radiation
resolution of Landsat, the result is transformed and
stretched, so that its gray value is within [0, 255].

+rough to the central city in 1992, 2000, 2008, and
2016, four times each type of three-dimensional rural
complex remote sensing interpretation results, by Arcmap
statistics, get the three-dimensional rural complex inter-
pretation data statistics (Table 2, construction land and
unused land) and the three-dimensional rural complex area
change contrast figure (Figure 3, construction land and
unused land).

It can be seen from Table 2 and Figure 3 that, during the
research period from 1992 to 2016, the total area of the
three-dimensional pastoral complex in the central city and
the area of a single three-dimensional pastoral complex
such as grassland, woodland, cultivated land, wetland, and
water area all changed to different degrees, and the overall
change was relatively obvious. In general, during the study
period, the cultivated land and woodland area of the central
city always ranked first and second in the area of the three-
dimensional pastoral complex, while the wetland, water
area, and grassland always ranked second. In 1992, culti-
vated land was the dominant type of three-dimensional
pastoral complex in the central city, but in 2000, the
dominant position of cultivated land was slightly reduced.
In 2008, woodland became the dominant type of three-
dimensional rural complex in the central city, but the
advantage was not obvious. In 2016, woodland has become
an obvious dominant type of three-dimensional pastoral
complex.

Overall, Table 3 shows that, from 1992 to 2016 (study
period), the central city’s total area of the three-dimensional
rural complex had a declining trend; the reason is that
forestland, arable land, grassland, and wetland and water
appear in different periods of time, and the three-dimen-
sional rural complex type area reduction is higher than the
increase, so the total area of the three-dimensional rural
complex declined from 1992 to 2016. From the analysis of
the area change of different types of three-dimensional
pastoral complex, the area of three-dimensional pastoral
complex in the central city of Beijing has been undergoing
significant dynamic change. +e continuous decrease of the
overall area of the three-dimensional pastoral complex, the
decrease of the large area of cultivated land, the fluctuation
of woodland area, and the increase and decrease of the small
area of grassland, wetland, and water area have become the
typical characteristics of the area evolution of the three-
dimensional pastoral complex in the central city since 1992.
In the past 24 years, people have changed the way of land use
in the central city through urban construction, which will
affect the three-dimensional rural complex pattern of the
central city. With the expansion of construction land area,
the cultivated land area in the central city of Beijing de-
creases, and the land productivity decreases. With the in-
crease of grassland area and fluctuation of woodland area,
the landscape of the study area will become more frag-
mented, which will not be conducive to the maintenance of
biodiversity in the study area and even affect a series of
ecological functions such as heat island mitigation and
stormwater retention. +erefore, it is necessary to further
study the three-dimensional rural complex pattern in the
central city of Beijing.
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3. Image Layout Optimization Method for
Three-Dimensional Rural Landscape
Based on Big Data

As an emerging research direction, big data attracts in-
creasing attention. In 2018, there were 25,745 Chinese lit-
eratures with big data as the theme, with a sequential growth
rate of 21.40%. +e study covered ten disciplines, and
landscape architecture was not surprisingly affected. Big data
in landscape architecture caused a wave of simulations and
researches on layout optimization through quantitative
information and played a role in providing new technologies
or new methods in each stage of landscape layout optimi-
zation simulation. In the early analysis of landscape layout
optimization simulation, big data mainly introduces new
survey methods, expands the data collection methods, and
broadens the data collection scope. +e additional relevant
information provides the foundation for comprehensive,
high-precision, and high-granularity research. For example,
the data about the characteristics of the users and the
emotional information were added to the data collection,
and the positioning information was collected through the
network. +e research of layout optimization simulation

stage focuses on the analysis stage, which is mainly used to
discover and mine the relationship between related ele-
ments. New data commonly used in layout optimization
simulation include location communication data, network
text data, and network photos. Positioning because traffic
data can reflect the space location and individual behavior,
widely used in space function of identification, analysis and
use of space structure, road layout optimization simulation
of space related problems, such as analysis, as well as the
crowd gathers the characteristics of space and time, pop-
ulation distribution, behavior related to human activities
such as analysis. Social network is an important channel for
public participation layout optimization simulation design
due to its wide coverage, fast propagation speed, and good
interoperability. Network text data is generated with the
development of social networks. By quantifying text and
seeking public attention, interest points, and emotional
evaluation, it can be used to analyze the advantages and
disadvantages of site management and to build an evaluation
system. Online photos could not only reflect location data
but also reflect the current situation of the site. Super-
imposing this kind of big visual data on the map can evaluate
the space quality, street greening, and road landscape, which
is of positive significance to improve the landscape. In the
later stage of layout optimization simulation design, big data
mainly enriches the feedback platform of the public and
establishes an online communication network for the public,
layout optimization simulators, and decision-makers
through social networks and mobile terminals. Based on the
above research, the simulation design framework of land-
scape layout optimization under the background of big data
can be simplified as shown in Figure 4.

First, draw a CAD axis Map, import the CAD Map into
the space syntax Depthmap software, use the Convert
Drawing Map function to transform the Graph into a layer
of Axial Map that can be recognized by the software, and
then use the software’s Run Graph Analysis function to
perform topological calculation on the axis Graph and finally
obtain the accessibility Analysis Graph (See Figure 5).
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Figure 1: Modeling process framework of cellular automata model.

Table 1: Data analysis of stakeholder power.

Project stakeholder Mean Variance Sorting
Government (S1) 4.454 1.072 1
Farmers’ cooperatives (S2) 3.878 1.232 3
Financial institution (S3) 2.735 1.243 10
(S4) by the designer 3.612 1.013 11
Contractor (SS) 3.836 1.205 6
+e supervisor (S6) 3.856 1.401 7
Research institutes (S7) 2.678 1.012 4
Operator (S8) 3.977 1.075 5
Consulting party (integrated) 3.229 1.124 12
Material and equipment supplier (S10) 3.234 1.322 9
+e user (S11) 2.515 1.093 8
Social capital (S12) 4.127 1.024 2
Demolition party (S13) 3.304 1.315 13
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+e area of each land type within the layout optimization
simulation range provided by multiple planning is

summarized. According to the ecological capacity of each
land type provided by the layout optimization simulation
standard of scenic and historic interest areas, the ecological
capacity of the land type within the site is defined as shown
in Table 4. According to the above formula, the daily space
capacity is about 58,100 people, and the annual space ca-
pacity is 21,218,500 people.

+e area algorithm is adopted to obtain the following
formula of tourist mental capacity:

Cd �
B

Bs

×
R

r
(2)

In the previous equation, Cd is the psychological ca-
pacity of tourism, B is the total area of sightseeing, Bs is the
per capita area of sightseeing, and R and r, respectively,
represent the service time and visitor’s stay time. +e
minimum sightseeing area per capita is 50 people. +e total
area of the site is 9,986,900m2, so the daily psychological
capacity is 459,300 people, and the annual psychological
capacity is 167.68 million people.

It can be seen from Table 5 that, among the three factors,
ecological capacity is the smallest, which becomes the de-
terminant to limit the environmental capacity of the site. In
layout optimization simulation, the development red line
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Figure 2: Organizational framework and operation mechanism of multiagent pastoral complex.

Table 2: Statistical table of land type interpretation data [20].

In the class
1992 2000 2008 2016

Area Percentage Area Percentage Area Percentage Area Percentage
Grass 1838 1.68 1918 1.75 2093 1.92 2247 2.07
Arable land 32253 29.62 21172 19.45 10453 9.61 6252 5.73
Construction land 54538 50.08 70498 64.73 80493 73.88 84812 77.85
Woodland 16418 15.06 12403 11.38 14563 13.36 14175 13.02
Wetlands and waters 3866 3.54 2928 2.68 1321 1.22 1437 1.31
Unused 18 0.02 11 0.02 9 0.01 6 0.01
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Figure 3: Comparison chart of land use area change in the central
city from 1992 to 2016.
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Table 3: Dynamic attitude of land area change of various types.

In the class
1992–2000 2000–2008 2008–2016

Area of
change

Dynamic
attitude

Area of
change

Dynamic
attitude

Area of
change

Dynamic
attitude

Grass 81. 82 0.57 175.43 1.15 154. 35 0.91
Arable land −11083.4 −4.4 −10718.32 −6.64 −4201.66 −5.03
Woodland −4016.62 −3.07 2158. 63 2.17 −385. 11 −0.34
Wetlands and waters −935. 94 −3.04 −1607.14 −6.87 116. 09 1.12
Construction land 15960.29 3.64 9993.23 1.76 4319.31 0.65
Unused −6. 08 −4.72 −1. 93 −2.42 −2. 88 −4.47
+ree-dimensional pastoral
complex −15964 −3.68 −9993 −3.26 −4315 −1.92
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Figure 5: Broken line diagram of road axis conformity.

Table 4: Summary of the project land area and ecological habitat.

Land use types Area Ecological capacity
Land for scenic facilities 9.76 102
Rural construction land 124.85 103
Cultivated land (including general and basic farmland) 366.64 505
Class IV protected woodland 4A6.50 1255
River and lake surface 11.28 504
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should be the ecological capacity of 54,700 people per day
and 20,309,900 people per year.

4. Experimental Verification

Based on the use of big data, this paper conducts a ques-
tionnaire to collect basic information of people and their
concerns about the pastoral complex. +is survey was con-
ducted by WeChat. A total of 65 questionnaires were received,
and respondents were distributed in 11 provinces and 1
municipality directly under the central government.+e survey
content is divided into two parts: one is the basic information of
respondents, and the other is the detailed investigation of the
construction of pastoral complex. +e first part includes basic
information such as gender, age, education, occupation, and
income and also registers basic information related to tourism,
such as the frequency of travel, destination, duration of travel,
and fellow travelers. According to the survey results, as shown
in Figure 6, the gender distribution of the respondents is more
women thanmen,mainly between 30 and 60 years of age.Most
of them have a bachelor’s degree and a graduate’s degree, and
most of them are college students and company employees.
Most people go out for an average of two to three times a year,
three to four days each time, mainly to scenic spots and tourist
cities, and most people go out with friends and family.

+e investigation on the content and interest points of
pastoral complex is carried out from eight aspects, namely,
tourism motivation, types of pastoral complex, elements of
pastoral complex, tourism commodities, activities, accom-
modation forms, simulation points of layout optimization, and
regional location. Among the 65 respondents, 64 indicated that
they would like to travel to the countryside or take a vacation.
Most of them travel to the countryside mainly for rural
sightseeing, entertainment, relaxation, and cultural experience.
Among the six different types of pastoral complexes, sight-
seeing and comprehensive and cultural communication pas-
toral complexes are favored by people. In the nine different
elements, natural scenery, local food, farmland landscape, local
culture, and living environment are the key points of people’s
attention. Local specialties, folk customs products, creative

cultural products, and agricultural products account for more
than 60% of the tourism commodities. Among the 8 kinds of
activities, pastoral tourism, folk custom activities, cultural
experience, and farming experience account for up to 50
percent. In the form of accommodation, the proportion of
home stay, shared farm, and characteristic hotel is more than
50%. For the elements of pastoral complex, tourism com-
modities, activities, accommodation forms, and tourism mo-
tivations, the proportion of person-time is adopted, as shown in
Figure 7.

As for the project positioning of building a healthy and
nourishing rural complex with urban backyard garden, all
respondents expressed that it was reasonable, as shown in
Figure 8. +e project positioning of the survey rationality
evaluation highlights the characteristics of the site, mainly
because the project positioning combines local resources; in
response to national policies, development under environ-
mental protection conditions can also drive local develop-
ment: implementation feasibility is higher.

According to the classification of S and R, public par-
ticipation can be divided into three types and eight levels,
from false (nonfalse) participation to substantive partici-
pation, and the degree of participation gradually increases
(see Table 6). At present, the level of conventional partici-
pation is mainly informed participation, and the level of
participation is relatively shallow. In this paper, a partici-
patory layout optimization simulation design program is
established by collecting big data and investigation. In the
preliminary analysis, the opinions of villagers and netizens
were investigated. In the layout optimization simulation
fully consider the opinions; after the layout optimization
simulation is completed, people’s ideas will be understood in
the form of video and questionnaire. +e level of public
participation includes informed participation, cooperative
participation, and decision-making participation, which
greatly improves the level of participation.

+e participatory layout optimization simulation
method is introduced in the layout optimization simulation
of rural complex, which is helpful to build the communi-
cation platform. Everyone has different choices due to

Table 5: Environmental capacity of the project.

Ecological capacity, Ce Space capacity, Cs Tourism psychological capacity, Cp
Daily capacity 5.47 5.82 45.94
Annual capacity 2003.09 2121.86 16769

Gender distribution

Male

Female

Age distribution

20–30

60–70

30–60

Income distribution
8000–9000

2000–3000

4000–5000
3000–4000

1000–2000
5000–7000

7000–8000

Figure 6: Gender distribution, age distribution, and income distribution.

8 Complexity



different living environment, education level, working en-
vironment, and so forth. Participatory layout optimization
simulation can provide a platform for communication,

which can be used to express ideas and guide layout opti-
mization simulation. It is also a platform for mutual
learning. Professionals have professional knowledge reserves
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Figure 7: Distribution of tourism motivation and distribution of pastoral complex types.
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Figure 8: Proportion chart of rationality evaluation of project positioning.

Table 6: Public participation levels of SR.

Level of public participation

Public participation

False participation Operational participation
Educational participation

Symbol in Informed participation
Consultative participation

Substantial participation
Restricted participation
Cooperative participation
Representative participation
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but lack the understanding of site information. Although the
public have no professional knowledge, they have a good
grasp of the site information, especially the cultural aspects
that cannot be consulted on the Internet or in the literature.
+e communication between the two is conducive to a
comprehensive understanding of the site, as well as layout
optimization simulation design with cultural characteristics
of the scheme.

5. Conclusion

+e landscape layout optimization simulation design based
on the background of big data can apply big data and big
data technology to every stage of layout optimization sim-
ulation. In the preliminary analysis, big data provides layout
optimization simulation with a wider range of more com-
prehensive basic data and information about crowd con-
cerns. In addition to the new data, it also introduces a lot of
analysis methods, such as regression analysis, factor analysis,
emotion analysis, time series analysis, and nuclear density
analysis, providing a channel for in-depth mining of the
information behind the data. In the late stage of layout
optimization simulation, the visual presentation mode en-
ables more people to understand the intention and effect of
layout optimization simulation. In combination with the
public feedback platform of big data, modification sugges-
tions are provided for layout optimization simulators. In the
process of constructing layout optimization simulation
framework, the authors found that although big data
brought about changes in layout optimization simulation
thinking, update of analysis methods, new technologies, and
other influences, big data mainly played the role of sup-
porting analysis in the whole layout optimization simula-
tion.We should embrace the impact of big data with an open
mind and at the same time be rational in its use. Rationally
view the positioning of big data in layout optimization
simulation; Face up to the difference between rational and
perceptual analysis methods and combine them; only in this
way can the power of big data be brought into play. Against
the background of big data, a simulation program for layout
optimization of pastoral complex is constructed, in which
the application of big data in pastoral complex mainly fo-
cuses on the early analysis and the late feedback. In the early
analysis, the global consciousness of big data plays a huge
role in the analysis of the overall layout, which enables the
layout optimization simulator to consider the site in a larger
scope. At the same time, based on big data analysis, it can
understand and master the interest points and basic features
of the public, which is conducive to providing targeted
activities. On the basis of previous analysis, the influence of
big data on layout optimization simulation is mainly focused
on spatial analysis and layout optimization simulation, such
as function partition, spatial structure layout optimization
simulation, and spatial quantization. Big data plays a guiding
role.+e greater influence of big data on layout optimization
simulation of rural complex lies in that it provides a
communication platform for layout optimization simulation
designers, farmers, and decision-makers, deepening the
degree of participatory layout optimization simulation.

Affected by professional optimization of the 3D pastoral
landscape, research time and way of thinking, the depth and
breadth of model construction, research methods, and
problem-solving ideas are obviously insufficient, and the
angle of innovation is not enough, which may lead to certain
problems in research bias.
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