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Abstract

INTRODUCTION: The conventional approaches of urban landscape design and planning cannot incorporate concepts into
the complete planning processes for scenes, and they need to effectively, clearly, and coordinately convey the planning
impacts of several systems and huge scenes. Virtual Reality (VR) is now a significant part of designing and planning urban
landscapes because of the advancement of Wireless Sensor Networks (WSNSs) and 5G technologies.

OBJECTIVES: This article discusses the current condition and importance of "“Three-Dimensional (3D)" portrayed urban
landscape design and planning by outlining and evaluating previous works, introducing roaming algorithms and
establishing a 3D database, and developing virtual scene manipulation tools.

METHODS: In this approach, the 3D model CapsNet (Capsule Network) neural model is implemented to train the data
and provide improved results by highlighting the interactive space in the urban landscaper. CapsNet can improve the
computer vision tasks of VR and AR applications.

RESULTS: The results show that a 3D visualized system with the CapsNet model can quickly distribute a large amount of
data through graphics, enabling experts to intuitively notice testing results or interactively process such findings.
Additionally, VR provides designers with practical data processing impacts through smart drawing, comprehensive

display, and timely reporting, significantly increasing design productivity and effectively facilitating design quality.
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1. Introduction

The fast acceleration of the socialization process has
resulted in several issues, including environmental
degeneration and urban pollution, threats to people's health,
and new diseases, particularly psychological and chronic
ones. The public's health should be a top priority in the
planning of campus landscapes [1]. Climate and location
affect how we feel emotionally, how often we go outside,
how easily it is to visit natural areas, and how accessible
they are. When the seasons and weather change, individuals
often experience a wide range of emotions in response to
their environments. A location farther north means cooler
temperatures in several cities and areas [2]. One's chance of
developing mental health issues increases with the duration
and intensity of one's exposure to chronic stress. Students'
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mental and physical health should be considered first when
designing college campuses.

As the importance of a pleasant learning and living
environment has grown, so has the prominence of
landscaping that considers people's emotional and spiritual
needs [3]. Understanding the surrounding landscape is
crucial for designing a visually beautiful campus and
functional for teaching, learning, and living. This will help
architects design a campus that is functional and
representative of the surrounding community. This study
looks at the campus landscapes of local colleges through the
eyes of campus landscape users, evaluates the landscape
problems these schools face, and makes some useful
recommendations for the future of campus landscape design
in a specific region [4]. The hypothalamus, the sympathetic
nerve, the parasympathetic nerve, and other parts of the
neurological system all work when a person feels an
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emotion. In milliseconds, various physiological systems
may combine to produce reactions to external inputs,
including  unconscious  subdomain  perception, and
biosensors with improved precision and speed may record
these responses. This study used a cutting-edge
technological approach by having participants wear
equipment that monitored their neuro-bioelectrical responses
to their immediate environments [5]. Research has
employed skin and EEG technologies to determine
emotional pressures and how one's surroundings impact one
is emotional experience and mental function when strolling
[6]. Potential pressure in the transit space was analyzed and
identified using data from walkers' skin electrical responses
in their natural environments. In general, either electrical
current or resistance may measure the conductivity of the
skin. Because it changes the skin's electrical potential, sweat
production is a physiological signal that more reliably
reflects emotional stress. In order to determine the origins of
the pressure in space, the team evaluated GPS and pico-
electric data concurrently [7]. People's moods, levels of
aggravation and anxiety, and concentration capacity
significantly improved when they entered a more natural
environment.  Environmental psychologists' idea of
restorative nature is consistent with people's natural
tendency to feel better after spending time in the great
outdoors. Researchers used 14-electrode portable EEG
systems to monitor hikers' brain activity in the wild [8]. The
signal-to-noise ratio is lower while analyzing EEG data,
even though the potential insights are greater. Participants
wore portable EEG sensors while walking around urban
areas, parks, and other green spaces. The gadget's creator
employed their proprietary EEG emotion analysis module,
which is based on machine learning, to analyze the acquired
EEG data to understand better the pedestrian's opinion of the
surroundings [9]. When studying sensor-based behavior
identification, scientists collect data on human activity from
various sensors, each providing unique motion patterns.
Since no universal verification standard exists, we can only
promise that the suggested method will work well in some
situations.

A robust association function should be implemented as a
solution to these issues. Common time-frequency domain
features used in digital signal processing are also heavily
utilized in detecting the behavior of wearable sensors. Some
of these are the mean, standard deviation, variance, and
spectrum [10]. Using sensor data for behavior identification
is a new and fascinating study area. Theories from many
different fields are connected. The research suggests
experimenting with a correlation feature based on the
correlation between sensor data at different points during
human movement to address the dearth of technical
characteristics [11]. This adjustment can vastly enhance the
precision and scalability of behavior identification. Despite
keeping up with the expanding sphere of influence of
modern civilization, studies of urban space design appear
stuck in the rut of formalization and modeling, emphasizing
aesthetics at the expense of exchanging information and
ideas between humans and the physical objects that make up
the landscape. If people are going to have a good time
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outside, landscaping goods need to do more than make
urban parks and plazas look nice; they also need to address
people's emotional requirements and make urban public
spaces more instructive and instructional [12]. Due to the
efforts of several professionals in the field and the academic
community, urban area planning has progressed
significantly. The study's author advocated in favor of
interactive design, a novel approach to landscape
architecture that draws inspiration from various fields. There
has been steady expansion and academic success in China's
interface design field, but the country still needs a
completely formed system. There is a significant knowledge
gap between domestic and international research, and
comprehensive theoretical works are still being determined.
The study and practice of interface design in China have a
long way to go before it catches up with the rest of the world
[13].

2. Related Work

In this study, Yao Di (2022) offers a method for measuring
the urban environment that uses wearable sensors to better
accommodate its residents' environmental, physical, and
psychological needs and enhance the qualities of its
surrounding  communities  [14].  Wearable  sensor
physiological data, subjective feelings, scoring tables,
interviews, and other experimental procedures are tested in a
controlled psychological laboratory, primarily relying on the
original questionnaire. By incorporating association
characteristics into the verification of individual test sets, the
recognition rate was improved from 93.3% to 94.1%, an
increase of around 1%. In this study, we employ naive
Bayes and the corresponding feature classification to
effectively address the impact of individual biases and
compensate for inaccurate measurements. When applied to
the urban environmental measurement, the wearable sensor
improves results, and when applied to urban environmental
landscape design, it provides more useful data.

A "smart city" is a city that gathers information through
technological means and sensors. Using ICT, "smart" towns
manage public resources, prioritize resident comfort,
upkeep, and sustainability, and reduce environmental
impact. In order to connect everyone and everything, the
fifth generation (5G) of wireless mobile communication
provides a new type of communication network. Since 5G
will facilitate the communication infrastructure essential to
the operation of many smart city applications, it will have
far-reaching effects on economies and societies. 5G
technology can enable various smart city applications,
including the Intelligent Transportation System (ITS). To
explore the effects and repercussions of 5G on ITS from
multiple angles, Gohar A (2022) has written a paper. The
paper begins with an overview of the technological context
and economic benefits of the 5G, as well as how its
Implementation would affect important vertical businesses
in a smart city, including energy, healthcare, manufacturing,
entertainment, automotive, and public transportation [15].
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Afterward, we dive more into the introduction of 5G for
ITS.

In contrast to the classical stone architecture of the West,
China's traditional buildings have relied on wood for their
main structure since antiquity. As time passes and Chinese
and Western cultures collide, expectations of urban planning
and landscape design rise, with many believing that urban
landscape design will reflect a fusion of the two in the
future. Despite their prevalence in the field, the flaws of the
solid model, photorealistic representations, and three-
dimensional animation commonly used in conventional
urban landscape design are all too apparent. Because of its
superior multi-perception, immersion, interaction, and
autonomy, virtual reality technology is increasing in the
medical, military, entertainment, and virtual city sectors due
to the computer and Internet industry growth [16]. Urban
landscape design in the virtual reality era is becoming
significant as a key technical method. It can aid designers in
improving design efficiency by aiding in the identification
of existing flaws and errors in the current design, the fine-
tuning of design details, and the personal experience of the
design process. In addition, it can help city planners make
smarter choices. However, at this time, it is only being used
in a limited capacity because of the expensive cost and lack
of expert personnel. Consider the virtual Los Angeles
project in the US as an example of how virtual reality
technology has been successfully applied to urban planning
and construction, allowing for the realization of the
interaction function between users and the virtual
environment. Our own "middle and new" urban landscape
style will emerge due to the widespread adoption of virtual
reality technology in future urban planning and construction
and the proliferation of associated abilities.

A digital landscape system based on an intelligent sensor
network is developed and deployed in response to the
progress of landscape digitization and the market's actual
needs. The system's two components, the sensor node, and
the display terminal come together to form an intelligent
sensor network in the shape of a star. Through an intelligent
sensor network, data gathered by individual nodes can be
relayed to a central control terminal for visual
representation. The terminal used to manage the display is
also the aggregation hub. From the perspectives of geometry
and bionics, a strategy for building and optimizing complex
surfaces is proposed. This strategy is based on translating
geometry into free form and bionics. Then, the different
composite surface materials and their use in landscaping
projects are examined and described. The ecological
sensitivity  evaluation model, construction suitability
evaluation model, project site selection model, road line
selection model, quasi-natural waterscape construction
model, and vertical design model are the six specialized
models established by the process and project of site
cognition and landscape planning and design. This paper by
Wei Wu and Jiaxi Zou (2022) uses real-world examples to
demonstrate the model's logic generation and parameter
composition and its application, which has been empirically
tested and discussed [17].
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New mobile technology, known as 5G, threatens the
status quo in communications by fixing the problems with
the existing standard, 4G. By facilitating numerous
simultaneous connections and network ubiquity, especially
in high-mobility scenarios or densely inhabited locations,
this innovative technology gives smart cities and intelligent
transportation systems a fresh opportunity to become
completely integrated. That is why 5G will be important to
developing the true Internet of Things and the Internet of
Vehicles [18]. In this article, Guevara L (2020) will
examine the technological, economic, and legal issues that
5G technology will pose to developing smart cities,
intelligent transportation systems (including autonomous or
semi-autonomous cars), and vehicular communications in
the years to come.

The scope and possibilities of smart cities have been
dramatically increased thanks to recent developments. New
improvements to the loT have paved the way for new
opportunities, representing a collection of important
enabling technologies for smart cities and allowing the
creation and automation of innovative services and
advanced applications for the many city stakeholders. To
emphasize the key trends and open problems of
implementing 10T technology to establish sustainable and
efficient smart cities, Pier Francesco Bellin (2022) surveys
the scientific literature on loT-enabled smart cities [19].
This work first provides a survey of the main technologies
proposed in the literature for implementing 10T frameworks
and then reviews the primary smart city approaches and
frameworks based on classification into eight domains,
expanding on the traditional six-domain classification
typically adopted by most of the related works.

After more than a decade of development, China's smart
cities have become an important step toward my country's
new urbanization and urban modernization goals. Yulin Xu
(2021) explains how China's smart cities have evolved over
time. The article highlighted the positive effects of 5G
technology in the context of smart cities [20]. This article
also examines the function of 5G applications in five
different contexts: smart transportation, environmental
protection, medical care, security, and government affairs.
Finally, it recommended ways forward for China's 5G smart
cities in light of the most pressing problems identified.

Technologies like the Internet of Things (10T) and smart
cities have been conceived to deal with the current trend of
tremendous resource demand and ubiquitous use by all
inhabitants. Combining 5G mobile networks with Low
Power Wide Area Networks will allow ubiquitous Internet
of Things access for hitherto unserved locations, such as
rural towns (LPWAN). Due to growing needs for services,
data sharing, technological innovations, and security
concerns, many loT applications will need help to take
advantage of the adaptability offered by today's
architectures. Therefore, in this article, Ogbodo EU (2022)
investigates several possible architectures for a 5G-
LPWAN-IoT and Smart City hybrid. This entails issues with
security and ways to fix them, both in 5G and LPWAN-I10T.
In this article, we discuss how software-defined networks
(SDNs) and network function virtualization (NFVs) can be
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used to "slice” virtual networks in order to meet varying
service requirements and user expectations for QoE. We
also discuss an approach that considers the integration of 5G
and Weightless-N (TVWS) technologies intending to
decrease interference at the cell's periphery [21]. The
importance of ubiquitous connectivity, enabled by
technologies like 5G and LPWAN-IoT, is discussed. In
addition, we outline the paths that future research should
take, such as developing a unified 5G network and
LPWAN-IoT architecture that can allow integration with
developing technologies and endogenous security for
enhanced/secured smart city and remote area loT
applications. Finally, this article proposes combining
LPWAN and LEO satellites to provide constant connectivity
to the Internet of Things.

2.1. Urban Public Space

Despite its arcane tone, "interaction™ is not solely a technical
word. At first, "interaction” meant how two or more
individuals regularly engage with one another. Since its
introduction, its applicability has expanded to cover
phenomena that may interact in more than one manner. The
term “interaction™ connotes the exchange of information
between two people, making it easy to grasp the interaction
design concept in public urban settings [22]. The discipline
of interaction planning has just begun to develop to its full
potential. Interface design, on the other hand, has its roots in
the convergence of fields like industrial design. Because of
their interdisciplinary character, terms like "technology,"
"visual design,” "human-computer interface,” "human
factors,” and "user experience design" are often imprecise.
At the very least, people can now provide hard evidence that
the event occurs between material things [23].
Consequently, there is continual communication and
information exchange between individuals. The interface
designer's goal should be to facilitate interactions in which
both parties benefit. Additionally, interface design
encompasses three design methodologies: a theory based on
technology, behavior, and social interaction. Interface
designers, according to the proponents of the technology-
centric approach, depend heavily on a wide range of
technologies, particularly digital ones, to build accessible
and useful products [24]. Some have hypothesized that the
principles of behavior-centrism, which hold that interface
design are a behavior that dictates the environment, objects,
and systems, are responsible for this explosive growth.
Many people believe that socializing is essential. For him,
the ultimate goal of his work in interactive design is to help
people get closer to each other [25].

In today's high-stress environment, it is nice to be able to
unwind and unload. The users of an interactive screen are
treated as a dynamic component in the design process. The
more curious a visitor is about the subject matter of an
exhibit's game, the more likely they are to participate. Data
created through various forms of interactive recreation may
affect one another due to the transient character of the
human population, which is the foundation for interactive
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communication [26]. With
welcomed into a more engaging and intriguing
neighborhood. High-quality interactive screen design
projects engage the audience and make them experience
strong emotions, both positive and negative. A large part of
what makes a design project successful is the amount of joy,
excitement, and satisfaction it brings to its target
demographic [27]. New technologies are primarily
responsible for the recent uptick in the public display of
creative expression. Modern architecture has significantly
influenced the aesthetic quality of urban public areas. The
spectator may get a fresh perspective due to the designer's
obvious talent and boundless imagination [28]. The internal
display has experienced several modifications in strategy,
methodology, and appearance to meet the requirements of
modern technological, aesthetic, and built-environment
standards [29]. Dynamic and interactive visuals are
discussed with digital media, photo-acoustic and electrical
auxiliary displays, audience interaction, and system control.
Create a network of related people and things. This is a
significant advancement compared to earlier generations of
screen technology [30]. The use of projection to emphasize
contrast has resulted in a more logical and scientific end
product, all due to state-of-the-art technology. An effective
interactive display will engage the visitor's intellect and
body. If you want your visitors to leave your exhibit having
learned something new and having had a great time, you
need to give some attention to the service design that comes

after they interact with your exhibit [31].

Conventional urban landscape design and planning
methods cannot effectively, clearly, and coordinatedly
explain the planning consequences of many systems and
enormous scenes. Moreover, these methods cannot include
thoughts in the whole planning process for scenes. As a
result of the development of Wireless Sensor Networks
(WSNs) and 5G technologies, the usage of Virtual Reality
(VR) has become an essential component in a variety of
facets of the process of building and planning urban
landscapes.

Contribution

e By summarising and assessing earlier works, this
article examines the current state and significance of
"Three-Dimensional (3D)" depictions of urban
landscape design and planning.

e Developing virtual scene modification tools, a roaming
algorithm, and a 3D database. Together with the 3D
model, the CapsNet (Capsule Network) neural model is
used to train data and enhance outcomes by
emphasizing the interactive area in the urban
landscape.

e CapsNet improves VR and AR computer vision tasks.
A 3D visual system using the CapsNet architecture
may instantly communicate enormous amounts of data
via images, allowing specialists to detect testing results
or interactively handle them easily.

e By using smart sketching, comprehensive presentation,
and fast reporting, VR offers designers realistic data
processing benefits, dramatically enhancing design
productivity and successfully enabling design quality.

its help, visitors may be

EAI Endorsed Transactions on
Scalable Information Systems
| Volume 10 | Issue 4 |



Application of Wireless Sensor Network Integrated With 3-5g Technology in the Design Of Interactive Space in an Urban Landscape

This article discusses the current condition and
importance of "Three-Dimensional (3D)" portrayed urban
landscape design and planning by outlining and evaluating
previous works, introducing the Structural Roaming Sorting
Algorithms and evaluation indicator assessment and system
development,” establishing a 3D database, and developing
virtual scene manipulation tools

3. Materials and Method

3.1 Structural Roaming Sorting Algorithm

While showing and internally calculating three-dimensional
graphics, all vertices are expected to be represented by
homogeneous four-dimensional coordinates[35-40]. The
model uses the 3D coordinates (X, y, and z) to the
homogeneous D coordinates (X,Y,Z, and P). A 3D method
is converted to be presented, and the modified model is as
the following Equation (1):

[xyz]F
[XYZP] = [XXPYYj, > 1)

Where F, = value;
F =4 x 4 transformation matrix.

It comprises the model coordinates after being translated,
rotated, and reflected. The primary objective of the grey
statistical approach is to generate whitening functions
modeled after grey and the examination and tally of the
items assigned by the expert group. Equation (2) states that
the rotation transformation of the assigned components
includes the following information in the transformation
matrix:

0 n0 0 F
0O 0 E O
h yh phl — p

lF, o o ol

An item may be rotated by the operation when it is in the
position (X, y, z, 1); the procedure also involves rotation axis
“h” and rotation angle oc; as a result, is in Equation (3):

—sinx 0 0 coS X
| o n o 0
By z1) = —cos x 0 sin « 0 ©)
0 0 0 h

Assuming that h, and h, are compatible in a reasonable
manner, I(hy, h,), the arithmetic mean S, according to
Equation (4), the weight distribution vector of the evaluation
index factor set is comprised of the fuzzy judgment weight
set that two different specialists contributed.
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. (Fp1-ryz) (P = Wayg) o “
s = = Whnax — Wavg T e
« =
(FpZ—FPS) (Poc - Wavg)
chz - Wavg = Whin ez Wavg

Where P, = greater fitness value
Whax:Wmin, and W,,, = population’s highest, lowest, and
average fitness values.

The following Equation (5) represents the optimization
issue for selecting the "optimal roaming grid (n) and order
(t)" given the total number of degrees of freedom N = N,,.

Ng

Se(x,v,2,n) = Ix(n,t) — AZ Py .Ey(x,y,2,1)
n=1

Where A is the estimated error, although it is a constant,
under the complete number of degrees of freedom, in real-
world applications, to successfully enhance the grid, the
error reduction brought about by extra degrees of freedom
must be as large as is practicable. Finding a collection of
somewhat stable proper matching points to use as the
algorithm's beginning point pair for computation is
essential. Considering that there is just one initial matching
set to be discovered, finding a collection of these points is
an important step in the method.
The assessment indicators are analyzed and arranged in
line with the landscape function of the urban landscape,
leading to the formation of a criteria layer based on the
plant landscape, artificial landscape, and spatial scale.
Assuming that the judgment matrix H = (k;;)m X n, where
L,j =1,23,...n,and if 0 < kyj <1,is a fuzzy matrix,
the following generic scientific method may be used to
arrange the data for the expert scoring judgment weight
calculation in Equation (6):

n n an
7. = Jizma kydxtg T Hy
=

(6)

n(n-1)
The following Equation, where
complementary judgment matrix,

It can be used to indicate the creation of a smart
landscape model, and the urban landscape system based on
VR technology is created following equation (7), which
outlines the features and fundamental structure of the

evaluation index system:
HijTi — (a1-az)r+Hq(x,y,2) (7)

S& . sg

n = fuzzy

Where a, and a, = evaluation index system factors;
r = intelligence factor
Space S = Urban landscape system;
Sa and S3 = linked within a class and between-landscape
divergence matrices.

Assume "M" is the evaluation system's "Attraction set".
The local selection of assessment indicators at close sites
is initially indicated, to make its mathematical arrangement
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clear in Equation (8):

—ak+T, -n =-Xk-T,
f(Mg) =] Am —ak —a? 0 (8)
-m 0 n

Real-time adjustments to the landscape monomers'
assessment qualities are made possible by interactive
modification, like "floors, heights, and materials". Finding a
collection of reasonably stable proper matching points to use
as the algorithm's beginning point pairs for computation is
essential. The following Equation (9) is produced if the
smallest eigen value of the positive matrix M is set to K, =
a[Ak?(a —r?) + 2ka + b]:

(ka + Ab?) 0 0
M, = 0 (kb + Aa?) 0 9)
0 0 (ka — Aa?b?)

Where M2, = b-th index;
Equation (10) normalizes the data and determines the

variance of each component. Function f,.(a, b) = b-th index's

whitening function value, k (k = 1, 2, 3,..., n) = number of

grey classes.

(ka+1b?)

(kb+1a?)

fula,b) = Xy var | (10)

A quantitative summary of the relative importance of
each assessment element concerning the upper-level
components is produced by scaling the evaluation indicators
often using the fuzzy scale approach of 0.1-0.9 among the
schemes, where var(a, b) is the variance of each component.

Multi optimized CapsNet structure: To take the image of
the urban landscape contains (WSN) 3-5G technology in the
design of interactive space. The first layer of the caps net is
convolution layer. Assume lower level capsules of the
CapsNet to detect urban landscape content based image and
output of the capsules of the CapsNet to detect their
corresponding urban landscape content-based image
retrieval.

ULCRf!, ULCRf? ULCRf? (11)Let Equation
(11) be the output of three branches of vectors coming from
the capsules of the lower layers of CapsNet. By using the
neural network, the vectors ULCRf!, ULCRf?, ULCRf? are
sent to all possible parents. In a multi-optimized cap net
structure to extract hierarchy urban landscape content based
image in formation and then encode the content based image
information into primary capsule layer of CapsNet. The
vectors ULCRf]', ULCRf?, ULCRf? are multiplied by
corresponding  weight  matrixes Uy;, Wy, Vi = 1,2, ..., k.
Then the predicted vectors are as in Equation (12), Equation
(13), and Equation (14).

ULCRf};, = U;;ULCRf} (12)
ULCRf# = W;;ULCRf? (13)
ULCRf}, = V;;ULCRf? (14)
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ULCRSK represents i th primary capsule of CapsNet from
kth branch. ULCRff; is the predict vector between jth
parent capsule and ith child capsule of kth branch in
CapsNet of urban landscape content-based image. The
output of urban landscape content-based image retrieval the
multi-scale capsule of CapsNet as in Equation (15).

ULCR = concat(ULCR*, ULCR?,ULCR®)  (15)
ULCR is the concat() function of  the
ULCR?Y, ULCR?,ULCR3. Dynamic routing is determined
between each parent capsule of urban landscape

content-based image ULt; and the prediction
vector ULCR.
k
ULt = Z r! ULCRS;; (16)
i=1
Where
;1
ULT,: = E
> Ly = (17)
J
ULr; =0 )

The Equation (16) is that each prediction vector
contributes the same to the parent capsule of urban
landscape content-based image, which is an initial state. The
Equation (16) and Equation (17) is the first iteration of the
given image. The third iteration routing process between
ULt; and ULCR(;;.

Adjust the routing coefficients r! to r? by the function
update () is represented in Equation (18) and Equation

(19).

ULced™* = ULcced' + ULCR, . squash fn ULg;
ULr*! = softmax (ULccd™*?)

(18)
(19)
Where ULccd is the coupling coefficient and also ULr! =

0. Then calculate the candidates for the squashing function
ULg; as in Equation (20).

luLg| uLe,
1+ |JuLg|[*|uy|

squash fnULg; = (20)

The above Equation (20) is squashing function to the
scalar vector between zero and unit length and also the
vector direction is not change and UL; is the input vector of
the j™capsule in CapsNet and the norm of the vector ULt; is
the length of the module. Suppose ULt; is short is
represented in Equation (21).

squash fnULg; ~ |ULt;||ULY; (21)

Suppose ULt; is long (that is, unit vectors). Then the

following Equation (22) is obtained.
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Lt; (22)

squash fn gUL; = ||ULt~||
j

The objective functions of the urban landscape content-
based image retrieval of the multi-optimized CapsNet as in
Equation (23).

a
UL Ly = Z ULTget; max (0,mam* — ||ULt,]|)’

Jj=1

+2(1

— ULTget;)max(0, |ULt;]|
—mim™)’ (23)

Where ULTget; represents j th target label and ||ULY;|| is
the length of j th digit capsule of CapsNet.
mam™- maximum margin; mim~ - minimum margin; A-
weight factor; the total loss is denoted by UL Ly and is
equal to the sum of the losses of all digit capsules in
CapsNet.

3.2 Urban Landscape Design in 3D

3D Urban Land Database Organizations

The digital city platform is the major source of 3D model
data, while 3D real scene model data of the region and
important places serves as the main source of basic
geographic information data. The subject data mostly
consists of already-existing urban planning-related data,
and they comprise “overview maps, urban topography
data, electronic map data, place name address data”, etc.
One of the main uses of GIS is urban landscape planning
since it is a powerful tool for collecting and evaluating
geographical data.

3D Virtualized Scene Model Realization

The 3D model may then be displayed to provide a nice
visual effect by a series of zooming, translation, rotation, or
pull operations, including such extension and operations.
Following the principles of reason and honesty, eliminating
unnecessary model polygons, and main and secondary
relationships are all essential throughout the modeling
process. Figure 1 demonstrates the design outcomes using
motion simulation while also achieving an all-around and
three-dimensional representation of "time and space
changes".
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Figure 1. 3D Virtualized Urban Landscape Design
Replacing a Landscape Model

3.3 Planning and Designing Systems That
Use 3d Simulation and Interactive Adjustment

VR Scene's Simulation of A 3D Landscape

URBAN LANDSCATE
INFORMATION

DESIGN PLATFORM
PREPARSTION

EVALUATION
INDEX

I

SD SIMULATION

STRUCTURAL ROAMING
SLEORITHM

l

SD-VR WITH
CAPSNET

l

ANALYSIS OUTPUT
RESULTS

Figure 2. Flowchart for a Creation of a 3D-Visualized
Metropolitan Environment using VR Technology

At all stages of planning, through overall planning to
urban architecture, urban development necessitates
immersive urban  experiences, real-time landscape
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assessments, building height management, and multi-plan
urban space comparison, as shown via the descriptions of
the present and the future. It offers significant backing for
enhancing livability and creating recognizable urban forms.
Decision-makers, plan architects, urban constructors, and
the general public all have diverse responsibilities to play in
urban planning. Figure 2 demonstrates how this also
provides the landscape model's environment, individual
elements, and overall structure with a genuine aspect.

Planning and Design Systems
Optimization

Integration and

Figure 3. Fusion of Landscape Backgrounds for 3D
Virtual Urban Landscape

The foundational and key component in the first phase of
building a virtual scene model is the scale setting, and
building the scene model is a crucial and foundational step.
The creation of models for historic buildings makes up the
bulk of the outdoor building component of the whole
project. The manufacturing of numerous historic little
things, including vases, tables, chairs, bed lamps, cabinets,
calligraphy, and paintings, is the major focus of the inside
model segment. In addition, the urban 3D model may help
managers and decision-makers in urban planning and design
make more precise judgments on the design's specifics, as
seen in figure 3.

4. RESULT ANALYSIS AND SIMULATION

Theory of a Simulation Theory
The first-tier city technological and economic development
zone, “45 km East” of this metropolis, with a projected area
of around 37km?, is the study's chosen simulation area, the
projected region. The development zone's northernmost
center city, covering an area of roughly 2km?, serves as the
simulation range. Figure 4 depicts the layout of the
simulated region used in this research; solid green lines
stand in for the streets or roads, and the red squares
represent the grid pins.

Table 1 lists Visualized C++ as the software
programming tool, Lumion 3D as the simulation driving
software, and Sketch Up as the 3D modeling software. The

2 EA

Microsoft Access 2007 database system and Windows 10
operating system are adopted by the system development
software environment.
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Figure 4. Floor Plan of the Research Area's Simulated
Environment; Solid Green Lines Identify a Road or
street, While Grid Pins Are Represented by Red
Squares

Table 1. Configuring the Simulation System's

Parameters
Parameter Value
Operating svstem Window 10 home
p g sy 64-hit
Development Visualized C++
language
Software Database system g/lé((:)r;)soft Aecess
platform 2D drawing software | AU to CAD
3D modelling Sketch Up
programme
software for Lumion3D
simulation drives
An integrated circuit core 17-7700HQ
by Intel
Graphic card NVIDIA GTX 980
Hardware M
platform Accessible data DDRA 32 GB
storage
Hard disk SSD 1T

Analysis of Result
As mentioned above, CapsNet can enhance the computer
vision tasks of virtual reality and augmented reality

applications. Hence, this study used Capsnet as the
significant base for determining the efficiency and
performance. Throughput, energy efficiency,

implementation cost, and packet delivery ratio were
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employed in the experiment we presented for three-
dimensional virtual reality (3D-VR) with CapsNet.
Comparing the proposed work (3D-VR with CapsNet) to
existing approaches such as the 3D Engine Mesh
Reconstruction Algorithm (3DE-MRA) [32], Virtual Reality
(VR) [33], and 5G Virtual Reality Big Data (5GVR-BD)
[34].

Urban landscape designing and planning is a thorough
procedure that starts with the collection of the fundamental
information required for preparations, continues with the
development of intricate design plans, and concludes with
the execution of the design or feedback on a planning's
content. The home automatic generating function is chosen
to utilize a landscape model's modification and replacement
features, and the building is selected in the planning
interface. Based on the landscape parameters of the selected
place in the urban landscape architecture, a range of models
would be done automatically in the 3D scene with the
support of CapsNet neural model to identify the object’s
location in the image.
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Figure 5. 3D Visualized Urban Landscape Design
System Includes Design Efficiency Design Aspects

Figure 5 illustrates the success of a 3D-visualized urban
landscape design. By providing design personnel with
realistic information processing impacts via intelligent
drawing, as shown in figure 5, VR technology significantly
boosts design productivity. Measures to see whether the
project team is using all available methods to optimize the
design's utilization of material quantities to give the greatest
capacity at the lowest cost, Gazetteer received a score of
90% in terms of design efficiency when compared to other
design aspects.

Throughput is the number of information units systems
can process in a given amount of time. The throughput of
the present and suggested methods is shown in Figure 6. In
this investigation, the throughput of the proposed work is
much higher than that of the existing approaches. The
suggested study is assessed in comparison to current
methodologies such as 67% 3DE-MRA, 85% VR, 77%
5GVR-BD, and 95% of proposed 3D-VR with CapsNet.
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Figure 6. Comparison of Throughput
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Figure 7. Comparison of Implementation Cost

Costs associated with developing and implementing an
implementation strategy that focuses on one or more
particular evidence-based treatments are known as
implementation costs. The approach will have a direct
impact on the next intervention, perhaps affecting its
effectiveness, use, or quality. The implementation costs of
the suggested and existing options are shown in Figure 7. In
this investigation, the recommended work's Implementation
is much less than that of the existing approaches. The
suggested study is compared to current techniques including
93% 3DE-MRA [23], 84%VR [24], 74% 5GVR-BD [25],
and 60% of proposed 3D-VR with the CapsNet neural
model.
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Figure 8. 3D Visualized Urban Landscape Design
Platform's Design Aspects' Quality

The degree of design in 3D-rendered urban landscape
architecture with the support of CapsNet neural model is
seen in Figure 8. Figure 8 shows how VR technology
significantly encourages the improvement of design quality.
The value that a design provides to its target audience is
referred to as its design quality. Design is at the heart of
every aspect of quality, including the quality of goods,
services, experiences, and the processes involved in their
creation. When compared to the other aspects of design, the
quality of the design received a score of 90%.
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Figure 9. Comparison of Energy Efficiency

Energy efficiency is a way to quantify the amount of
energy needed to provide a certain result. Figure 9 displays
the energy efficiency of the recommended and current
solutions. The proposed work's energy efficiency in this
inquiry outperforms that of the current methods. The
proposed research is contrasted with contemporary methods
as 74% 3DE-MRA [23], 66% VR [24], 85% 5GVR-BD
[25], and 98% of proposed 3D-VR with CapsNet.
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Figure 10. Comparison of Packet Delivery Ratio

The ratio of the total packet transferred to the total
packets transmitted from the source node to the destination
nodes is known as the packet delivery ratio which is a
network measure. Figure 10 displays the Packet Delivery
Ratio for the recommended and current choices. The
proposed work's Packet Delivery Ratio in this inquiry
outperforms that of the current methods. The proposed
research is contrasted with contemporary methods as 3DE-
MRA [23] 66%, VR [24] 85%, 5GVR-BD [25] 77%, and
97% of proposed 3D-VR with CapsNet.

Discussion

3DE-MRA enables us to understand  qualitative
characteristics of the item, such as volume and the object's
location in relation to other objects in the scene that cannot
be inferred from a single plane of sight. One potential
limitation is the inability of 3DE-MRA to provide the
surgical roadmap for biliary architecture & aberrant
anatomy in either a donor or recipient (Aung et al. (2022)).
Experiences are made pleasurable through VR technology.
The pupils are inspired to study and get improved life skills
through this technology and the high Initial Cost of
Equipment and Development (Cao and Li (2022)). Instead
of spending a lot on ineffective advertising activities,
5GVR-BD enables firms to provide personalized items to
their target market. Big data storage using conventional
storage may be quite expensive (Dong et al. (2022)). The
surrounding actual environment is created through 3D
virtual reality with CapsNet. It can change how WSN is
delivered today, making it superior to other approaches now
in use.

5.Conclusion

Urban landscape design and planning as it is typically
practiced is inadequate for conveying the planning
consequences of multiple systems and massive settings in a
way that is clear, concise, and coordinated. With the
development of Wireless Sensor Networks (WSNs) and 5G
technologies, virtual reality (VR) has become an integral
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aspect of many facets of urban landscape design and
planning. The findings demonstrate the efficacy of using a
3D visualization system with CapsNet to disseminate vast
amounts of data through graphics, allowing specialists to
pick up on testing results intuitively or engage in interactive
processing of such data. In addition, VR's smart sketching,
comprehensive display, and fast reporting have tangible
effects on data processing, greatly boosting design
productivity and facilitating design quality.
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