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Currently, there is less research on how to improve the efficiency of the application of computer graphics technology in the
creation of public sculpture. )erefore, this paper will focus on how computer graphics algorithms can enable systems for the
creation of public sculpture with the intervention of computer graphics technology to create more accurate and completed works
of public sculpture. It will explore and analyze how computer image algorithms can help creators apply computer image
technology to finish complete and accurate public sculptures, and individual studies, computer imagery, and model analysis are
also used. In systems for the creation of public sculpture, the point cloud data of the model is obtained through 3D laser scanning
technology; then the algorithm of the point cloud model is integrated and the Statistical Outlier Removal algorithm of the point
cloud model intervention is processed. By this way, the point cloud model of the work is optimized, and then a more completed
and accurate public sculpture work can be produced by 3D sculpting or 3D printing. )e research shows that, in the creation of
public sculptures with the intervention of computer graphics technology, the computer graphics algorithm acquires the basis of
the high-definition public sculpture data model.)e computer graphics algorithm improves the accuracy and completeness of the
creator using computer graphics technology; it is also the key to transform the accurate enlargement and transformation of the
sculptural model into the actual sculptural work.

1. Introduction

Up to now, specialized computer graphics techniques and
tools for the creation of public sculpture, such as ZBrush,
Mudbox, 3D-Coat, 3ds Max, Blender, and Maya, have be-
come common means of creation for many artists because
those techniques and tools can broaden the creative ap-
proach of creators [1]. In the planning, designing, imple-
mentation, displaying, and dissemination of public
sculpture, especially in the process of creating public proper
sculpture, computer graphics technology is playing a big and
important role in the development of public sculpture [2].
Along with the development of computer graphics tech-
nology, computer graphics technologies such as 3D scan-
ning, 3D printing, and 3D sculpting, as well as related
materials and equipment, have emerged one after another.

)ese techniques, materials, and equipment have been
gradually involved in the creation of public sculpture and
have great potential prospects for application. At the same
time, some scholars in China have also begun to pay at-
tention to this, for example, Liao Anshun’s thesis on “�e
Use of Computer Image Technology in Public Sculpture
Design” [3], Zhang Wang’s thesis on “�e Application of
Computer Image Technology inModern Public Sculpture” [4],
and ZhengMiao and DengWei’s thesis on “ANew Approach
to Plastic Art—Talking about Digital Technology Intervention
in Sculpture” [5]; all the mentioned scholars and their papers
have discussed this issue from different perspectives. )e
paper titled “A New Approach to Plastic Art—Talking about
Digital Technology Intervention in Sculpture Art” by Zheng
Miao and Deng Wei explores this issue from different
perspectives. However, little research has been conducted on
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how to improve the integrity and accuracy of public
sculptures created by creators using computer graphics
technology.

In order to investigate how to make the public sculptures
created by the public sculpture creation system with the
intervention of computer graphics technology more accu-
rate and complete, this paper will introduce some practical
examples of public sculpture and analysis of relevant
computer graphics algorithm formulas and models. Two
questions will be mainly discussed in this paper: (1)What are
the key points of computer graphics algorithms in systems
for creation of public sculpture? (2) Which computer
graphics algorithms and how can they be used to improve
the accuracy and integrity of public sculptures created by
computer graphics technology?)ese questions are explored
in two separate sections: firstly, an analysis of the pathway
for computer graphics algorithms to intervene in the cre-
ation of public sculpture and, secondly, an analysis of the
specific ways in which computer graphics algorithms can
intervene in the creation of public sculpture.

2. Pathways for the Intervention of Computer
Graphics Algorithms in Systems for
Creation of Public Sculpture

Computer image algorithms are the software systems that
make computer image technology possible, and, in this
perspective, computer image algorithms are also called
digital image processing algorithms. )e involvement of
computer graphics algorithms in the creation of public
sculpture is achieved through computer graphics technol-
ogy. )erefore, a study of the path of computer graphics
algorithms in systems for creation of public sculpture also
needs to start with the way in which computer graphics
technology intervenes in public sculpture creation systems.

Systems for creation of public sculpture are formed on
the basis of urban master plans and therefore they do not
have a fixed pattern [6]. In order to clearly understand the
involvement of computer graphics algorithms in the crea-
tion of public sculpture, we can start by analyzing the in-
volvement of computer graphics technology in the creation
of public sculpture. On this basis, we can then explore the
involvement of computer graphics technology in the crea-
tion of public sculpture itself, and, by this, the key points of
the involvement of computer graphics algorithms in the
creation of public sculpture can be clearly clarified.

2.1. Intervention in Public Sculpture Creation Process System
through Computer Graphics Technology. In terms of the
process of creating public sculpture, the system of creating
public sculpture can be understood as follows: planning of
public sculpture—creation of design—production of
works—installation of works—display and dissemination.
)is creation system is the procedure for the creation of
public sculpture and can therefore also be called the public
sculpture creation process system. However, the steps in the
public sculpture creation process system are not linear but
have nonlinear characteristics. )e path of computer

graphics algorithms in the creation of public sculpture can
be analyzed through the model of a public sculpture creation
process system involving computer technology.

In order to help the creator to complete the creation of
the public sculpture, different computer graphics technol-
ogies can be involved in each stage of the public sculpture
creation process. In the planning stage of public sculpture,
software and technologies such as planimetric mapping, 3D
mapping, spatial analysis, and virtual reality can be involved;
in the design stage, software and technologies such as 2D
design, 3D modelling, and 3D scanning software can be
involved; in the production stage, technologies and tools
such as 3D printing, numerical control, and digital materials
can be involved; in the installation stage, software and
technologies such as planimetric mapping and 3D mapping
can be involved; and, in the display and dissemination stage,
software and technologies such as numerical control and
multimedia can be involved. Software and technology can be
involved in the installation stage of the work; in the display
and dissemination stage, technology such as CNC, multi-
media, and Internet technology can be involved.

In the process of creating public sculpture, computer
graphics technology will also intervene in systems for cre-
ation of public sculpture as a means of artistic expression for
the creator. Its intervention in the creation system of public
sculpture is mainly manifested in two ways, namely, the
method of using digital technology as a starting point and
the method of using public sculpture as a starting point. )e
specific expressions are as follows: (i) the use of digital
technology means related to information expressions such as
lighting, sound, and three-dimensional images [7] and (ii)
the use of traditional public sculpture languages such as
materials, shapes, and contexts [8]. In general, the traditional
language of public sculpture is the inner shell and the digital
technology is the outer one, and both work together to make
computer graphics technology reasonably effective in the
creation of public sculpture.

In order to introduce computer graphics technology into
the creation of public sculpture in a natural, dynamic, and
scientific way, its involvement in the creation of public
sculpture needs to be carried out under certain conditions
and bases. [9] In other words, there are certain principles
that need to be followed when computer graphics tech-
nology is introduced into the creation of public sculpture.
Firstly, the basic characteristics of public sculpture must be
followed and the concept of art for the public must be upheld
[10]. Secondly, the public should be themain subject, and the
relationship between the public, public sculpture, and public
space should be well coordinated [11]. It is also necessary to
follow the characteristics of digital technology and to grasp
the intrinsic links between the various factors involved in the
creation of public sculpture, so that it can give full play to
creativity in the system [12]. In addition, the systemic and
creative nature of the creation of public sculpture must be
followed [13]. )is means that the basic characteristics of
public sculpture, the principle of the trinity of public, public
sculpture, and public space, the characteristics of digital
technology itself, and the principles of systemic and creative
creation must be followed.
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In other words, when computer graphics technology is
intervened in public sculpture creation program system, the
functions and themes to be achieved have to be considered,
certain principles have to be obeyed, and relevant methods
have to be used, so that all parts of the public sculpture
creation process can be complementary, interrelated, and
integrated into one [14]. )e integration of computer
graphics technology into the process of creating public
sculpture allows for a high degree of integration between
digital technology and the creation of public sculpture,
optimizing the process of creation and greatly reducing the
time and cost of production, as well as ensuring the accuracy,
ease of installation, and safety of use of the work. In short,
the involvement of computer graphics technology in the
creation of public sculptures can make the creation of public
sculptures more rational, systematic, and effective. A model
of a public sculpture creation process involving computer
graphics technology is shown in Figure 1.

)e computer graphics algorithm, in short, is a computer
graphics technology that intervenes in the “planning—
creation—design—installation—display and dissemination”
of public sculpture according to the functions and themes to
be achieved, following certain principles and using relevant
methods. )e process of creating a public sculpture is based
on the principles of planning—crea-
ting—designing—installing—displaying, and disseminating,
and thus, it helps the creator to complete the public
sculpture.

2.2. Intervention in the Ontological System of Public Sculpture
Creation through Computer Graphics Technology. )e cre-
ation process system of public sculpture contains a number
of unit links, which can be regarded subsystems of the
creation process system [15].)e process of creation, design,
production, and installation is the process of creating the
body of public sculpture, which can be called the ontological
creation system of public sculpture. )is ontological system
of public sculpture creation determines the way in which
public sculpture artworks exist, and its system composition
has a close relationship with public space and audiences [16].
)erefore, it can be said that the ontological system of public
sculpture creation is the core of the public sculpture creation
process system. )e effect of the intervention of computer
graphics technology in the ontological system of public
sculpture creation has a decisive impact on the quality of
public sculpture.

)e involvement of computer graphics technology in the
creation of public sculpture is also based on the functions
and themes to be achieved and on certain principles and
methods. In addition, it is important to adhere to the
concept of creation and to apply computer graphics tech-
nology on the base of the way in which the art exists. Besides,
the significance and value of computer graphics technology
in the creation of public sculpture should be considered.
Moreover, it is necessary to analyze and study what kind of
computer graphics technology should be involved, in what
way, and in which system and link the concept and posi-
tioning of the creation to the various units of the system of

ontological creation, so as to play the proper role of the
system together [17]. For example, the Chinese artist Dong
Shubing created the public sculpture “Son of the Earth”
firstly acquiring the data model through 3D scanning of the
sleeping baby and then enlarging the whole model to 15
metres long and dividing it into 40 cm square units, followed
by sculpting the red sandstone material into solid units
according to the content and size of the units through 3D
sculpting technology and finally putting the units together.
)e solid units are then assembled and placed in a monu-
mental size on the Gobi beach, conveying the idea of a
sleeping child of the Earth lying in the arms of the sky and
the Earth. )e author has carried his concept through to the
positioning of the infant figure and the ontology creation
system through a series of steps such as 3D scanning to
obtain the data model—analysis and refinement of the 3D
data model—division of the 3D datamodel—sculpting of the
divided data model units—installation of the work in a series
of ontological creation systems (as shown in Figure 2).
)roughout the creation system of this work, computer
graphics technology strongly supports the author’s creating
process, creative ideas, and the realization of the artistic
presence of the public sculpture [18].

Of course, the main way in which computer graphics
technology is currently being used for creation is to combine
it with manual creation. )is, then, requires full consider-
ation of the integration of digital technology with themanual
shaping process. In the ontological creation of such public
sculptures, the creation of small sculptural drafts is usually
done manually, and then the small drafts are scanned
through 3D scanning technology and tools; then the scanned
data is processed and enlarged, and, next, the public
sculptures are printed using 3D printing technology and
tools and finally modified and refined by hand. For example,
Chinese artist Sui Jianguo’s public sculptures in the
Handwriting series were created using a combination of 3D
scanning and 3D printing technology. )e sculptural forms
of clay or plaster made by hand are scanned by the author
using 3D scanning technology and then enlarged in a
computer to show clearly the texture of the hand that re-
mains in it, and then the enlarged forms are printed out in
fine detail using 3D printing technology, and finally the work
is finished by turning and installing (as shown in Figure 3).
)rough 3D scanning technology and 3D printing, pre-
senting the creator’s manuscript in a clear and complete
enlargement becomes a quite possibility. Besides this, new
connotation and meaning of the product are displayed.

In this type of ontology system, 3D scanning and 3D
printing technologies allow the creator to have more space
and possibilities for artistic expression. In this type of public
sculpture, the accuracy of 3D scanning and 3D printing
technology has a crucial impact on the degree of completion
of the public sculpture [19]. Improving the accuracy of 3D
scanning and 3D printing technologies and tools is therefore
key to their efficient involvement in the creation of public
sculptures.

In the process of creating a system of public sculpture
with the involvement of computer graphics technology, 3D
scanning is the process of acquiring model data and 3D
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printing or sculpting is the process of outputting the data
[20].)e key to improving the accuracy of 3D printing or 3D
sculpting techniques and tools lies in the process of im-
proving the accuracy of the data model acquiring and
outputting. In the process of acquiring data model and
outputting it, with certain amount of 3D scanning equip-
ment, the key to improving the accuracy of the acquired data
lies in the processing of the acquired with a certain amount
of 3D scanning equipment, and the key to improving the

accuracy of the acquired data model lies in the processing of
the acquired data model. )at is to say, in the case of certain
amount of 3D scanning equipment, after 3D scanning of the
work model, the acquired 3D model data also needs to be
processed to make the 3D data more accurate and complete,
and then accurate and complete works can be produced
through 3D printing technology. From this point of view, in
the process of creating public sculptures with the involve-
ment of computer graphics technology, the integrity and

Analysis and refinement of 3D data models

Installation of 3D sculpted work unit components
3D sculpting based on segmented

model data

Segmentation of models based on 3D scanned model data3D scanning for data models
Field view of public

sculpture works

Figure 2: Intervention of computer graphics technology in the ontological system process of the creation of Children of the Earth.

Intervention principles:
1)Following the basic characteristics of
public sculpture art;
2)Following the principle of trinity of
public, public sculpture and public space;
3)Following the characteristics of
Computer imaging technology itself;
4)Following the systematic and creative
nature of creation;

Intervention methods:
1)lighting, sound and the use of digital
technical means of expression such as
three-dimensional images.
2)�e use of public sculpture language
such as material,shape and context.

Exhibition &
Communication

numerical control,
multimedia, the Internet

and other digital
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3D printing (CNC),
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Graphic dra�ing,

3D dra�ing,
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Virtual Reality and
other so�ware.

Designing
Public Sculpture
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so�ware, etc.Function/theme
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Figure 1: A model of a public sculpture creation system with the intervention of computer graphics technology.
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accuracy of the work depend on the collection and pro-
cessing of the data of the public sculpture [21]. )is requires
the intervention of computer graphics algorithms, which are
thus involved in the creation of public sculpture systems to
help creators use computer graphics technology to create
complete and accurate public sculptures. In short, the key to
improving the accuracy of 3D scanning and 3D printing
technologies and tools is the intervention of computer
graphics algorithms.

3. Intervention Methods of Computer Graphics
Algorithms in Systems for Creation of
Public Sculpture

In systems for creation of public sculpture, since the in-
tervention of computer graphics algorithm is the key to the
creator’s ability to create accurate and complete public
sculptures through computer graphics technology, what
kinds of computer graphics algorithms are used? How can
they be used to help the creator to create accurate works?
)ese questions are addressed in the following discussions:
the computer graphics algorithms and their interventions in
the collection, processing, and output of data from themodel
objects of public sculpture.

3.1. Collecting Data of Public Sculptural Works. In the
practice of creating public sculptures, 3D laser scanning, also
known as point cloud scanning, is the most common 3D
scanning technique used to obtain data models of works.
)is technology is currently more mature and has a very
high accuracy, for example, the 3D CaMega body scanner
from Beijing Bovee Hengxin, with a measurement accuracy
of 0.50mm. Using 3D laser scanning technology based on
harmless white light to scan the whole body, this scanner can
obtain accurate 3D data of the human as quickly as several
seconds [22].

Point cloud scanning technology incorporates photon-
ics, computer graphics, and information processing and

computer vision technologies. )e principle is to obtain the
spatial coordinate data of the object surface by scanning the
spatial shape and structure of the object [23]. In order to
obtain a point cloudmodel data of the object, the point cloud
scanning technique takes a noncontact approach, scanning
the spatial shape and structure of the object to obtain the
spatial coordinates of the surface.

)e 3D point cloud data model is formed using geo-
metric data of the surface of the object obtained by scanning
the target object using the 3D scanning tool, which has a
customized 3D coordinate system (see Figure 4) consisting
of three mutually perpendicular X-, Y-, and Z-axes, capable
of indicating the point cloud coordinate data of the object.
When the 3D point cloud scanner is used to acquire the
point cloud data, a laser emitter sends a laser pulse to the
target object, which is then diffusely reflected on the surface
of the target object and the laser signal returns in an almost
identical path, which is then received by the built-in receiver
of the instrument, and then this instrument calculates the
distance between the target point and the scanner. At the
same time, the scanner detects and counts the transverse
angular value α and the longitudinal angular value θ of the
pulse signal [24]. From this, the point cloud coordinates of
the target object can be calculated according to equation (1),
which enables the point cloud coordinates to be calculated,
thus obtaining the point cloud data of the object.

XP � S cos θ cos a,

YP � S cos θ sin a,

ZP � S sin θ.

⎧⎪⎪⎨

⎪⎪⎩
(1)

During the period of creating a public sculpture, the
creator can use the 3D point cloud scanner to scan the model
of the public sculpture or the solid object without contact
and therefore without damage to the scanned object. Once
the scanning of the model or solid object is completed, the
point cloud data of the model or solid object can be obtained
with the intervention of the cloud point 3D coordinate
formula. For example, when the Chinese artist Dong

Some forms of the hand pinch Processing of data collecting by 3D scanning A 3D-printed sculpture

Figure 3: Computer graphics intervention in the making of the sculpture “Handwriting.”
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Shubing created the work “’Children of the Earth,” he used
this scanning technique to scan a baby to obtain data of the
model object; when the Chinese artist Sui Jianguo created
the series “Handwriting,” he used this scanning technique to
scan a hand-crafted clay model to obtain data of the model
object.

3.2. Processing of Data Models for Public Sculpture Works.
In the creation of public sculpture, the quality of the point
cloud model directly determines the accuracy and com-
pleteness of the public sculpture produced by 3D printing
technology [25]. However, public sculptures are often
complex, and it is difficult to obtain accurate and complete
point cloud data from just one perspective. )erefore, in
order to collect more accurate and complete point cloud data
models, it is often necessary to use a multiangle scanning
approach to obtain data of public sculptures in multiple
directions. )is then requires the processing of the collected
point cloud data models in multiple orientations. )e
processing of the collected point cloud data models is an

essential part of improving the quality of the point cloud
models. )e processing of the collected point cloud data
models consists of two steps: integration of the point cloud
data models and noise reduction of the point cloud data
models.

3.2.1. Integration of Point Cloud Data Model. )e point
cloud data models of public sculptures obtained from dif-
ferent angles by 3D scanning equipment need to be inte-
grated to form a complete point cloud model. )is requires
the point cloud data models from different angles to be
converted into the same coordinate system, a process known
as integration of point cloud data models [26].

When the same 3D scanning device is used to scan a
model object of a public sculpture, the point cloud data
models obtained from different angles have the same pro-
portional relationship to each other and can be converted to
a uniform coordinate system by simply translating or ro-
tating the different point cloud data models when inte-
grating them. )at is to say, if the coordinates of the first set
of point cloud data models (x1, y1, z1) are transformed into
the coordinates of the second set of point cloud data models
(x2, y2, z2), only three rotation parameters (α, β, c) and
three translation parameters (Λx,Λy,Λz) need to be
transformed. Of course, if these six parameters are to be
calculated, more than three points are required to be
common to the different point cloud data models. )e al-
gorithm for the conversion of point cloud data model co-
ordinates is given in equations (2) and (3) [27].

X

Y

Z

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦ � R(a, β, c)

x

y

z

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦ +

Λx

Λy

Λz

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦. (2)

From equation (2),

R �

cosβcosc cosβsinc −sinβ

−cosαsinc + sinαsinβcosc cosαcosc + sinαsinβsinc sinαcosβ

sinαsinc + cosαsinβcosc −sinαcosc + cosαsinβsinc cosαcosβ

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦. (3)

)ere are two ways to integrate point cloud data model: the
first way is feature-point-based integration and the second is
non-feature-point-based integration [28]. )e feature-point-
based integration approach is to identify more obvious feature
points between each point cloud data model to be integrated
and then to integrate the coordinate parameters of these feature
points to complete the integration of the point cloud data
model. In public sculpture creation systems, the feature-point-
based integration approach is more suitable for integrating the
point cloud data models of public sculpture objects, because
public sculptures usually have unique modelling characteristics.

)e integration process based on feature points is as
follows [29]:

(1) Find the feature points p1, p2, p3 of the first set of
point cloud data model and the corresponding
feature points b1, b2, b3 of the second set of point
cloud data model.

(2) As the following vector: (p1 − p2), (p3 − p1),
(b2 − b1), (b3 − b1), order N1 � p2 − p1 and
M1 � b2 − b1.

(3) As the following vector: U3 and M3.

Z

Y

X

θ

α

P (XP, YP, ZP)

0

Figure 4: Diagram of the coordinate system in the 3D scanning
tool.
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U3 � U1 × p3 − p1( ,

M3 � M1 × b3 − b1( .
 (4)

(4) As the following vector: N2 and M2.

U2 � U3 × U1,

M2 � M3 × M1.
 (5)

(5) As the following unit vector:

u1 �
u1

u1



,

u2 �
u2

u2



,

u3 �
u3

u3



.

m1 �
M1

M1



,

m2 �
M2

M2



,

m3 �
M3

M3



.

(6)

(6) Convert any point of [n] to [m] by the formula
Pi
′ � PiR + T.

(7) Since [m] � [u]R, the rotation matrix R � [u]− 1[m]

can be solved for.
(8) Let P1′ � b1 and P1 � p1, and bring them into the

formula Pi
′ � PiR + T, then the translation matrix

can be derived as follows:

T � b1 − p1[u]
− 1

[m]. (7)

(9) Based on the previous equations, the equation for-
mula for integrating the point cloud data model for
public sculptures can be rewritten as follows:

A′ � A[u]
− 1

[m] − A1[u]
− 1

[m] + b1. (8)

Based on the above steps, the integration of different
point cloud data models of the same public sculpture model
object can be achieved with the intervention of the computer
graphics algorithm formula; all these can make the point
cloud model obtained by scanning the public sculpture
model or solid object with the 3D scanning tool more ac-
curate and complete.

3.2.2. Noise Reduction Processing by Point Cloud Model.
When acquiring point cloud data models of public sculp-
tures or solid objects through 3D scanning, the acquired
point cloud data models may produce some noise in the
point cloud data models due to the influence of the in-
struments or the working environment. In systems for

creation of public sculpture, these noises in the point cloud
model will have a negative impact on the main body of the
point cloud model, which in turn will affect the quality of the
public sculpture produced by the 3D printing technology.
)erefore, in order to obtain a clearer and more detailed 3D
model, the point cloud data model needs to be integrated
and then noise-reduced.

Some noise can be easily noted, and it can be dealt with
manually, while less obvious noise needs to be dealt with in
an appropriate way. For the creation of public sculptures, the
Statistical Outlier Removal method is more effective in
dealing with noise in point cloud data models [30].

)e Statistical Outlier Removal method was used to deal
with the noise in the point cloud data model as follows [31]:

(1) Set the noise reduction region D of the point cloud
model, where the number of point clouds is n.
Starting from point Pi , the distance from Pi to all its
neighbouring points is di; then, according to equa-
tion (9), the average distance δ and standard devi-
ation σi can be solved.

μ �


n
i−1 di

n
,

σ 2
�


n
i−1 di − μ( 

2

n − 1
.

(9)

(2) Since the number of point clouds is n and the
previous step needs to be repeated to obtain N that
means the number of average distances and standard
deviations, equation (10) can be used to calculate the
average distance μo and standard deviation σo from
the noise points to point Pi in the whole point cloud
data model.

μo �


n
i−1 μi

N
,

σo
2

�


n
i−1 μi − μo( 

2

N − 1
.

(10)

(3) )e average distance of all the noise points in the
point cloud data model to point Pi is judged, and the
standard deviationmultiplier is positioned at k. If the
average distance value is greater than μo + kσo, then
the noise points can be judged to be deleted.

In systems for creation of public sculpture, the Statistical
Outlier Removal method is used to process the noise in the
point cloud data model, resulting in a clearer point cloud
data model of the captured public sculpture work model or
solid object.

3.3. Output of Data Model for Public Sculpture Works.
)e process of exporting the point cloud data model is in fact
the process of applying 3D printing technology and
equipment to produce public sculptures based on the col-
lected and processed data models. In a public sculpture
creation system, the point cloud model data of the public
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sculpture model or solid object is collected and processed by
3D scanning, and then the public sculpture is produced by
3D printing technology [32].

)ere are two main types of 3D printing technology used
in systems for creation of public sculpture: )e first type is
CNC (Computer Numerical Control Machine) numerical
control sculpting technology, also often called 3D sculpting
technology, which renders works by subtracting material
[33]. )e second is the 3D shaping technology by adding
materials to render the work, which is commonly referred to
as 3D printing technology. In all of these, CNC sculpting
technology is used to manipulate the robotic arm by digital
control to carvematerials such as foam, stone, and wood into
sculptural objects [34]. CNC engraving technology is less
accurate than 3D shaping technology, and therefore it is less
used in the production of highly refined public sculptures.
However, it is often used in the production of large public
sculptures that require a low degree of refinement. For
example, in Chinese artist Dong Shubing’s public sculpture
“Son of the Earth,” the physical presentation of the point
cloud data model of the model object is completed by CNC
engraving technology. )e 3D shaping technology is a
technique of stacking resin, plastic, and powdered metal
materials into three-dimensional objects by means of layer-
by-layer printing. In the process of creating public sculpture,
3D shaping technology can accurately restore the digital
model collected and processed, enabling the digital model to
be accurately converted into a public sculpture entity. For
example, in the case of Chinese artist Sui Jianguo’s public
sculpture series “Handwriting,” the point cloud data model
of his work is physically shaped by 3D shaping technology.

In systems for creation of public sculpture involving
computer graphics technology, the accuracy of the output of
the point cloud data model of a public sculpture depends
primarily on the obtaining and processing of the point cloud
data model. In other words, the accuracy of the work is
determined by the processing of the point cloud data model,
whether it is achieved by subtracting material through 3D
sculpting or adding material through 3D shaping. )e effect
of the processing of the point cloud data model lies in the
intervention of appropriate computer graphics algorithms.
)e accuracy of public sculptures can be improved by the
integration of feature-based algorithms and Statistical
Outlier Removal algorithms into public sculpture creation
systems.

4. Conclusion

Due to the paucity of relevant research, this paper draws on a
limited number of sources and is therefore limited in the
depth of what it can explore. )e following conclusions can
be drawn from an analysis of the ways and means by which
computer graphics algorithms can intervene in the creation
of public sculpture systems:

(1) )e involvement of computer graphics algorithms in
systems for creation of public sculpture is achieved
through the involvement of computer graphics
technology in the creation program system and the

ontology system of public sculpture. )e involve-
ment of computer graphics algorithms in systems for
creation of public sculpture is the key to the creation
of accurate and complete public sculptures by the
creator through computer graphics technology.

(2) )e impact of computer graphics algorithms on
public sculpture creation systems is mainly displayed
in the process of extracting and processing the point
cloud data model of a public sculpture, which is
obtained by scanning with a 3D scanning tool and
calculating the point cloud coordinate formula. In
order to obtain a complete and clear point cloud data
model of the public sculpture object, the point cloud
data model conversion formula can be used to in-
tegrate the point cloud data models of different
angles of the same object model, and then the Sta-
tistical Outlier Removal algorithm is used to process
the noise in the point cloud data model.

(3) In the public sculpture creation system, the com-
puter image algorithm is the basis for collecting,
processing, and transforming the point cloud data of
the public sculpture work with high definition. Its
intervention in the public sculpture creation system
improves the accuracy of the sculptor’s using
computer graphics technology when they create
public sculptures. Besides, it plays a key role when
the creator use computer graphics technology to
accurately enlarge and transform public sculpture
models into physical public sculptures.
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