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,e needs of visualization of multidimensional information of the earth, 3D virtual construction, and engineering design are
driving research into some technologies of 3D landscape interactive design. ,e function and availability of the 3D landscape
interactive system are largely determined by an efficient interactive algorithm, which is an essential part of the interactive design
system of commercial architecture landscape. ,is paper investigates and evaluates the current state of 3D landscape intersection
in landscape design, compares and evaluates existing 3D landscape modeling methods, and proposes some recommendations for
the feasibility of a 3D commercial building performance scheme that will serve as a model for future large-scale urban commercial
building landscape modeling. When the landscape is represented by objective substances like visual images, people are more likely
to actively engage with nature and make automatic decisions based on physiological responses.,e introduction of 3D technology
has given people’s lives a new lease on life, and it is critical to optimize urban planning and management.

1. Introduction

Today’s society is rapidly entering a digital world, thanks to
advances in global informatization and the development of
digital technology, computer software and hardware, data-
base technology, network information industry, database
technology, computing graphics and images, virtual reality
technology, and so on [1]. ,e city provides the necessary
space for human production and life, that is, urban space, as
a relatively concentrated area of human life on the earth [2].
Everything has its own three-dimensional spatial informa-
tion in reality, which is a true three-dimensional geometric
space. It is necessary to create a three-dimensional landscape
model of the city in order to express and process the three-
dimensional data of urban space [3]. Commercial complexes
can provide more convenient centralized living areas based
on the needs of users to adapt to the fast-paced urban de-
velopment [4]. Diversified retail businesses that are closely
related to life disrupt the traditional residential business
environment model and create a brand new integrated
business model of urban agglomeration based on life,
pleasure, and a variety of choices [5]. Urban complex is the

product of urbanization. It is composed of social living
spaces with different properties and uses in the city.,rough
the introduction of urban public space, it comprehensively
combines various scattered spaces, gives full play to the
coordination of architectural space and the complementary
role of architectural functions, and shows great vitality and
abundant development potential [6].

As the social economy has grown, a new commercial
format has been introduced from abroad, as evidenced by its
name. ,e urban commercial complex is a significant
commercial center in a city, and its significance has out-
stripped the general concept of structures [7, 8].,ere will be
a variety of feature models as well as complex and
changeable geomorphic models throughout the city. To
improve modeling efficiency and quality, we must choose
appropriate modeling methods for various features and
geomorphology. In this paper, the performance of 3D ar-
chitecture in landscape design is taken as the main starting
point, and the information obtained from field investigation
is taken as the main source of thesis materials, and analysis
and suggestions are made in the form of investigation report.
,is paper studies and analyzes the performance status of 3D
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landscape intersection in landscape design, and puts forward
some suggestions on the feasibility of 3D commercial
building performance scheme. ,e existing three-dimen-
sional landscape modeling methods are compared and an-
alyzed, and their respective characteristics are summarized,
so as to provide reference for future large-scale urban
commercial building landscape modeling.

Commercial complex itself has many characteristics
such as intensification and unity. At present, it is favored by
many consumer groups. It is under this background that
urban commercial complex architecture has developed
rapidly in China in recent years [9].With the development of
commercial architecture performance technology, it not
only produces new things, but also makes outstanding
contributions to social reform [10]. ,e performance art of
commercial architecture is particularly important [11]. ,e
three-dimensional landscape interactive design method
gives the three-dimensional virtual scene of urban land-
scape, so that designers can deal with the virtual environ-
ment flexibly and creatively, establish effective information
exchange and interaction between information map and
human vision, and carry out knowledge mining [12].

2. Related Work

In literature [11], based on the principle and classification of
landscape model expression in urban 3D geographic in-
formation system, a batch 3Dmodel construction method of
symbol matching and triangulation was proposed for ab-
stract point, line, and area objects, and a set of rapid 3D
model construction tools was developed based on this
method. Literature [13] points out that the performance of
landscape images needs a deeper definition to show them,
which is the process that can finally realize the whole view.
Literature [14] points out that urban commercial animation
is not only a work of art with originality, aesthetics, image,
and emotion, but also a commodity and a special cultural
product. In literature [15], based on 2DGIS, a 3D city map
was developed, and the building model within the city was
built with simple geometry. Literature [16] puts forward the
idea of establishing the 3D model base of urban landscape to
realize the rapid reconstruction of urban 3D landscape.
Literature [17] mentioned in the research that, in the process
of urban construction, we should maintain the existing
urban history and culture, do a good job in the publicity and
popularization of urban history and culture, and create a
strong urban cultural atmosphere and noble urban hu-
manistic spirit.

Literature [18] discusses the scientific and technological
expression methods of landscape design. In order to meet
the requirements of the new world and people’s fast-paced
lifestyle, the three-dimensional landscape design has become
increasingly prominent, allowing people to place themselves
in the digital three-dimensional and experience the unique
visual and auditory feelings that virtually brings to people.
Literature [19] shows the realistic animation of urban
outlook landscape, which can intuitively reflect the devel-
opment process of the city, make the performance of urban
context and image more prominent, and show people’s life

forms in the city. Literature [20] shows that the three ele-
ments of space, path, and visual threshold give full play to the
interaction and showmultimeaning space. Its organizational
mode causes overall environmental participants to increase
their autonomous activities, improve their sense of self-
satisfaction, provide positive feedback to the environment,
affect the interactive experience between the environment
and participants once more, and effectively realize inter-
active media interaction and communication. ,e combi-
nation of various formats, complementary interests among
formats, close relationship with cities, and other charac-
teristics of urban complexes are mentioned in literature [21].
Many factors contribute to the operation’s success. Although
external open space landscape design is one of them, its
function is indispensable. ,e rules of urban design may be
reversed, interrupted, or even abandoned for different
people under different circumstances. It examines the city’s
construction from a different perspective, and it also aids my
search for a new learning angle in this topic’s research. ,e
construction of a virtual city landscape, the use of three-
dimensional landscape intersection, and the method of
three-dimensional landscape modeling are all examined in
this paper.

3. Methodology

3.1. Virtual City Landscape Construction. For a large-scale
complex scene, the establishment and optimization of the
model are extremely important. Interactivity and realization
intention need to be considered. Compared with animation
model, there are usually fewer details to improve the real-
time effect. On the existing basis, people can only sacrifice
the perfect and accurate visual art, achieve a higher level of
realism through the balance with real time, and construct a
virtual environment that can realistically simulate the real
world [22]. With the rapid development of software tech-
nology, the computing speed of microcomputer exceeds one
billion times. ,e new technology of computer graphics
display card greatly accelerates the computing and pro-
cessing of landscape data and makes the visual development
system of landscape reach a new level of rapid interaction.
,ree-dimensional landscape visualization equipment has
also been greatly developed, and a large amount of pro-
duction is also slowly carried out. ,e development of
software has mushroomed, and a series of 3D landscape
visualization software has been developed [23].

Natural topography and human landscape are included
in three-dimensional landscape, which includes complex
three-dimensional topography, simple matchbox-shaped
houses with regular shapes, trees, waters, and even moving
cars and pedestrians, among other things. ,e foundation
of the entire virtual scene and one of the most important
research fields in the virtual geographical environment is
urban landscape modeling. For a long time, computer
scientists have been attempting to replicate a real three-
dimensional scene in the real world in the computer [24].
Computers can now draw various complex and realistic 3D
scenes in real time, thanks to advances in 3D visualization
technology, virtual reality, and real-time realistic graphics,
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and this ideal is becoming a reality. Drawing based on
graphics or geometry, which is actually the simulation of
the light interaction process of objects in real scenes, is the
traditional method of 3D representation of real objects. ,e
brightness of each visible point on the screen is calculated
by the drawing algorithm. Figure 1 depicts the procedure.

People have an insatiable desire for city life in order to
survive and develop in the city and to live better in the city.
Currently, the urban commercial complex has established
itself as a significant commercial center of the city, gradually
replacing the previous single architectural model by
appearing in the form of a building complex, combining the
contents of urban living spaces such as office, business, and
residence in the city, and establishing a dynamic relationship
of mutual benefit and interdependence on this basis. We can
establish an object behavior model independent of user
input, in addition to mathematical modeling of the direct
response of object motion and physical characteristics to
user behavior, as the embodiment of virtual reality’s au-
tonomy. ,e research of a new generation of modeling
methods represented by behavior modeling is on the rise,
and its application prospects are very promising [25]. With
the continued development of virtual reality technology and
the expansion of the application field of virtual reality
technology, the research of a new generation of modeling
methods represented by behavior modeling is on the rise,
and its application prospects are very impressive. Determine
the spatial position and geometric shape of each building
object using the urban basic geographic information data-
base, then get its basic three-dimensional shape using height
information, and then map according to the texture of each
facade to get the building’s basic model.

,e building viewpoint data model mainly applies the
storage method of point data in vector data; that is, the
coordinate points of the building are stored. ,e attribute
data model in the system can be designed into several at-
tribute information tables by applying the design principle of
general relational database. ,e object hierarchy in the
vector data model is shown in Figure 2.

,e modeling environment provides interactive, mul-
tidisplay, and user-defined 3D graphic viewer and a two-
dimensional hierarchical structure diagram. All the displays
are interactive and fully related, and this flexible combi-
nation accelerates the organization of database, model
generation, modification and editing, and the definition of
structural relationship. In general, there are two types of
virtual scene model object representation, specifically rep-
resenting the outline and shape of primitives in the objects,
which can save calculation time during generation but re-
quires a lot of time and space to store and access, and
specifically representing the outline and shape of primitives
in the objects, which can save calculation time during
generation but requires a lot of time and space to store and
access. It is beneficial to storage in principle, but it must be
recalculated each time it is used. When drawing graphics, it
switches among these detail models based on the distance of
viewpoint or other standards and automatically selects the
corresponding display level, allowing the scene’s complexity
to be changed in real time without affecting the visual effect.

However, the primary goal of using examples is to save
memory; as a result, the display speed will be accelerated;
however, because the geometric position of objects must be
obtained through geometric transformation, the amount of
calculation required by the system will obviously increase as
the number of example objects increases.

3.2. Application of 3D Landscape Intersection in Commercial
Building Complex. Landscape visualization emerges when
information technology has progressed to a certain point.
,e three-dimensional landscape has become the main stage
as a result of the advancement of electronic technology.
Despite the fact that China is late in developing landscape
visualization, many advances have been made in recent
years, including research and development of 3D technology
for urban landscape visualization, interactive operation of
3D scene models, 3D dynamic interactive visualization
models, and visualization technology and its application in
geological exploration. Communication expresses the su-
periority of three-dimensional architectural design, and
traditional renderings based on artificial modification
contain some misleading elements. However, by presenting
the real estate to the developer in the form of a 3D ani-
mation, the developer can make an accurate assessment of
the scheme’s characteristics and quality based on personal
experience, allowing the developer to select the best strategy,
maximize land utilization and construction project devel-
opment rates, and significantly increase the cost. By dis-
playing large-scale projects with vivid 3D technology, a vivid
3D model can be built, which can meet the requirements of
the masses from multiple angles, levels, and directions, and
make reasonable distribution for each key point and channel
of the building itself, which resonates with people’s design
ideas [26]. According to the requirements of the planning
scheme, various 3D building models are arranged on it, the
simulated digital terrain is generated according to the
contour lines of the actual terrain, and with the help of 3D
animation software, an animated tour path is created, and
finally a section of building roaming with the help of 3D
software is completed. Later, text description, music back-
ground, graphic materials, and so on can be added to it by
software, and some simple query functions can also be
realized.

We can show the exterior and interior of the building in
detail, as well as the surrounding environment, using 3D
representation technology, as if we were on the spot. As a
result, first, the workload of the building created using 3D
representation technology is reduced, and second, people
can more easily feel the information they require. Finally,
thanks to advances in 3D technology, people can now
modify their dissatisfaction at any time and from any lo-
cation, greatly reducing time and improving quality. Vir-
tual modeling using geometric models is based on
computer graphics, which abstracts the real scene and
creates a 3D geometric model of a virtual landscape using
polygons. After that, texture mapping and control pa-
rameter setting takes place. Finally, using software control,
real-time rendering and drawing of the visual picture on
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the output device are carried out based on the observer’s
position, illumination, and blanking information, com-
pleting the roaming of the entire scene. Figure 3 depicts the
modeling process.

With the appearance of 3D technology, the require-
ments of computer software and hardware are also im-
proved. ,e improvement of computer hardware is not
difficult, but the improvement of software technology is an
arduous task, and there are always unsolvable problems.
However, thanks to today’s rapid advancements in science
and technology, computer software and hardware tech-
nology have vastly improved, laying the hardware foun-
dation for 3D landscape intersection technology and
expanding its application field. ,e use of 3D landscape
intersection technology in virtual reality, architectural
performance, and film and television scenes reflects its
importance as a display medium in the field of architecture.
It deviates from previous plane renderings’ simple plane
layouts, combining high-tech animation techniques with
gorgeous film and television special effects, vividly and
concretely depicting the style of architectural buildings or
unique urban buildings, and integrating people’s rich life
plots, the geographical location of buildings, and the
beautiful environment. ,e rapid growth of China’s
economy has increased demand for real estate, and the
continuous development of urban planning has given ar-
chitectural animation significant market power. Its out-
standing qualities make it a highly sought-after golden
occupation field in the twenty-first century.

,e relationship between urban status evolution and
influencing factors is as follows:

Y � F(A, X). (1)

Y is the change level of urban state, X is the influencing
condition, A is the effect of the influencing condition, and F
is the action function. Let us assume that there are n city
states that have not been evaluated, the relative change of city
states is y, and there are m influencing factors x. Among
them, each influencing factor is X, the urban planning factor
is xp, the influence degree of each influencing factor isA, and
the influence degree of urban planning factor is ap. ,e
formula can be expressed as,

yn � fn a1, a2, . . . , ap, . . . , am, x1, x2, . . . , xp, . . . , xm . (2)

Taking into account the spatial and temporal dimen-
sions, this relationship can be expressed as,

Y
t
k � F A

t
k, X

t
k , (3)

where k is the area ID and t is the time period.,e area k has
the city state s

ts

k at the start time of the time period t and the
state s

te

k at the end time, and then the city state changes yt
k �

s
te

k − s
ts

k of the area k at the time period t.
,e inconvenient expression of architectural language

and the designer’s poor expression of perspective make it
difficult for the masses to communicate and understand the
design significance, and traditional architectural expression
has significant limitations. We must mention the urban
simulation system in the field of urban planning. Its sig-
nificance lies in the application of virtual reality technology
to urban landscape planning and design, with the goal of
establishing a real model to reflect the urban environment
and then realizing the real model through on-the-spot in-
vestigation and data capture into the computer. As a result,
using 3D virtual technology and designers’ creative ideas, we
can fully express a single building, its material color, and our
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Figure 1: 3D scene construction process.
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Figure 2: Object hierarchy in the vector data model.
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own cultural information when we want to express all-round
architectural information. People require more direct visual
expression, and the intersection of three-dimensional
landscapes has unquestionably become a necessary tool for
people to enjoy the best visual experience. As a result, it is
critical to incorporate 3D landscape intersection technology
into the user participation design system, as traditional
architectural performance is unmatched. It will be more
widely used if 3D landscape intersection technology is ap-
plied to it.

4. Result Analysis and Discussion

4.1. ,ree-Dimensional Representation of Urban Landscape
Commerce. ,rough the technical means of three-dimen-
sional animation, artworks that show the vividness, aes-
thetics, creativity, and emotion of three-dimensional
dynamic images from all angles [27]. ,e prospect of urban
three-dimensional commercial performance in practical
commercial application is still very broad. With the devel-
opment of computer technology and technology, there will
be more and more mature methods for building urban 3D
landscape models, with higher modeling efficiency and
better model quality. An important part of the three-di-
mensional landscape interaction is the three-dimensional
animation of urban prospect landscape, which is essentially
different from other kinds of animation. It mainly focuses on
the prospect of future urban development and teaches in-
tuitive three-dimensional deduction of future cities, showing
the expression methods of urban development, urban
rhythm, and urban image color. It can intuitively interpret
the state of people’s lives and the features of the city.

,e physical attributes of objects are considered in the
modeling of commercial complex. Fractal technology and
particle system are typical physical modeling methods.
Fractal technology can describe data sets with self-similar
characteristics. Figure 4 shows the comparison results of
algorithm performance before and after storage
optimization.

Cultural Preservation in the City Landscape architecture
performance is a form of cultural protection for urban
landscapes based on the display of visible and intangible,
static, and dynamic virtual reality technology. Today’s cities
are rapidly developing, but this rapid development has se-
verely weakened the cities’ original cultural atmosphere as
well as their historical and cultural heritage.We shouldmake
a strong appeal to our people to protect our traditional urban

culture and historical culture, using urban culture to protect
landscape architecture animation, raise societal awareness,
and deeply love our own urban history and culture; history is
irreversible, so how can we strengthen awareness of
inheriting our own history and culture, maximize protec-
tion, and make the city where we live have a good cultural
atmosphere?

As a new business model, commercial complexes have
not been in China for a long time, and there are basically no
successful examples in China for reference. In fact, urban
commercial landscape is to display the characteristics of the
original architectural style in urban commercial complexes
from the perspective of landscape designers and, at the same
time, make these commercial buildings bring people a warm,
comfortable, and relaxed shopping and leisure environment.
Commercial landscape design should be combined with
urban design, so that the landscape can reflect the hu-
manistic and three-dimensional characteristics and better
integrate with the city, thus providing important guidance
for urban development. Landscape design can humanize the
architectural space, at the same time, increase more added
value of fine products, and also have a great impact on the
lifestyle of residents. On the whole, the construction of
business environment has certain forward-looking charac-
teristics. Landscape ecology places special emphasis on
maintaining and restoring the continuity and integrity of
landscape ecological process and pattern, that is to say,
maintaining the spatial relationship between residual green
patches in cities and natural patches in wetlands.

,e commercial building complex model created based
on the task of three-dimensional landscape interaction can
solve the possible design problems and quality problems of
the project in advance through collision detection and other
forms. Figure 5 shows the comparison of simulation of
commercial building topology reliability optimization be-
fore and after optimization.

,ree-dimensional landscape interaction measurement
relationship is also widely used in planning results in the area
statistics of planning land, the calculation of floor area ratio
of different land types, the height and density of buildings,
and the minimum distance between buildings with different
heights. ,e approximate relationship between road width
and building area is shown in Figure 6.

As a public place to provide consumption and leisure
for urban residents, the landscape design of urban complex
must strictly follow the principle of publicity. To a great
extent, it has replaced urban public spaces such as city
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Drive engine

Virtual reality
space 

User
interfaceManipulator

Figure 3: Flowchart of the modeling method.
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streets and squares, and now urban commercial complexes
have evolved into a main carrier of urban public activities.
In the commercial landscape design of urban complex, the
whole city should be regarded as a whole, and the con-
struction should be based on it. In this case, the boundary
between the city and the building becomes increasingly
blurred. At the same time, designers should pay full at-
tention to local historical and cultural traditions and pay
attention to issues such as national personality, cultural
customs, and religious beliefs, so as to show local char-
acteristics by using various expression techniques in the
design process.

4.2. Analysis of Building Characteristics. ,e method of
buildingmodel includes the plane data and height data of the
building. With the development of computer technology

and graphics technology, some modeling software can be
used to achieve finer and finer modeling to meet the basic
visualization requirements into the three-dimensional
modeling software and then directly stretch to the corre-
sponding height to get the basic external surface model of
the building. ,rough texture mapping, a complete building
model can be obtained. Geometric modeling is the first
development in the three-dimensional landscape interaction
of commercial building complex layout. Analyze its path
density, number of nodes, and central potential. ,e rela-
tionship between path density and node path is shown in
Figure 7.

In terms of function, the close overlap between necessary
space and auxiliary space improves the utilization rate of
commercial landscape space and the vitality of space, thus
strengthening space communication and strengthening
commercial functional space. In terms of form, polysemy
space revolves around the theme of complex landscape, and
multidirectional guiding space is used in landscape nodes
such as scenic spot transformation, so as to transform the
space into nature, coordinate and strengthen the landscape
theme as a whole, and promote the accessibility of the theme.
Following the characteristics of people’s public activities, the
route layout considers the various route requirements of
various formats in commercial complexes, and vertical
traffic such as inevitable routes, horizontal passages, and
landscape continuous routes is organized in a network to
ensure high accessibility of major activity areas. Building
texture is an important part of the 3D landscape. ,e ma-
jority of texture data comes from field photographs and is
directly related to 3D scenes. As a result, texture data quality
determines whether a more realistic expression effect can be
achieved. Roads and their appendages, vegetation, the water
system, independent features, and so on are examples of
surface appendages. ,e 3D expression of plants such as
flowers, trees, and other objects is an important part of the
3D landscape during the construction of the entire city 3D
landscape, and it is also directly related to the fidelity of the
3D landscape expression.
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,e top texture of 3D building model cannot be directly
obtained by field photography, so it can only be collected
from orthographic images with original resolution, which
can reduce workload and difficulty, and at the same time
ensure the quality of texture data. Assume that the capacity
of intradomain links is the capacity of interdomain links.,e
performance is illustrated by three different scenarios, as
shown in Figure 8.

Fully consider the psychological factors of the active
crowd, follow the changes of space and path, set the
viewpoint, consider the attraction and guidance of the
crowd’s sight within the scope of sight, and consider the
intensity and density of the sight direction and each at-
traction point within the visual threshold scale when
arranging the landscape nodes. From the viewpoint,
according to the sight demand of the active crowd, the scenic
spots with different intensities and spaciousness are dis-
played in different sight scales, such as intimacy scale, eti-
quette scale, and public scale, so as to influence the
diversified choices of user paths and make the experience
interaction between each scenic spot and users. ,e simu-
lation comparison of topology stability optimization is
shown in Figure 9.

From the beginning of people’s participation in the
landscape experience, they have been actively or passively
playing the role of interactive experiencer in the landscape,
and their interaction mode is mainly direct expression, that
is, active and direct participation in the landscape. Usually,
when the landscape is represented by objective substances
such as visual images, people tend to get close to nature
actively and make automatic choices based on physiological
reactions. ,e typicality of scenic spots and synaptic settings
are the direct choice of human-landscape interaction. Ef-
fective arrangement of facilities and landscape nodes play a
leading role in people’s sense of participation and experi-
ence. Second, when the overall artistic conception of the
environment is coordinated with the theme, the crowd’s
freedom will change the way they experience the world with
the change of the path, be attracted by sound and shadow, be
attracted by the gathered crowd, be attracted by unexpected
events that have not been planned, and so on, all of which

will have an impact on the interactive subject. ,e study of
the interaction of commercial complexes and 3D landscape
design can help to boost the economic benefits and vitality of
urban commercial areas, as well as promoting the organic
coexistence and development of people and the urban
commercial landscape.

5. Conclusions

,e development of history and civilization is not fast, and it
will not have a long span, due to the city’s constant ex-
pansion and construction. In general, once a city has reached
a certain level of development, it is relatively stable. Modern
cities have a large population, a large scale, and a complex
functional structure, making commercial building com-
plexes difficult to define and shape.,is paper systematically
examines related theories and methods in the construction
of virtual cities, with a focus on comprehensive virtual city
modeling, three-dimensional visual browsing and query,
and so on. It has quickly spread throughout the city as a
dynamic factor that can best promote urban economic
development due to its development mode of maximizing
land use. It is difficult for a single commercial structure to
become a business gathering place. As a result, the com-
mercial building complex has become an advantageous
commercial carrier, allowing for increased attention to
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outdoor open space landscape design. ,e external space of
an urban complex is systematically planned using modern
landscape design knowledge, creating a landscape envi-
ronment with intensive functions, high identification, and
reasonable spatial combination, and jointly acting on a
region to bring economic benefits. With the rapid ad-
vancement of science and technology, we must not only
preserve our cultural heritage, but also begin to learn and
receive new knowledge, as well as arming ourselves with new
science and technology, in order to construct a better city
and achieve faster development.
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