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Computer art and design of digital media technology as a typical cross-technology, combined with graphic images of modern
multimedia technology, can show three-dimensional art content and animation design and production of natural affinity;
therefore, the digital media technology is introduced into modern animation design and production and is an innovative design
concept andmethod, optimizing the creation efficiency of basic requirements.+e reform and innovation of animation design and
production are the requirement of the development of+e Times.+e application of digital media technology in animation design
and production is conducive to promoting the development of the animation industry. Animation is human’s pursuit of light and
shadow. Based on the analysis of the characteristics of digital media, the architecture of the digital media animation system is
designed, and the functions of system modules are expounded. Based on the large scale and high efficiency of digital media
technology, the framework structure of the animation design system is constructed. Driven by the two-way technology and
application, digital media technology is innovatively applied, and three-dimensional animation design and virtual simulation
technology are integrated, so as to promote the technological upgrading of animation creation and improve its technical content
and level. +rough the corresponding test of the system, it is determined that the system can run normally and stably. +e digital
new media technology is introduced into the design and production of film and television animation to promote the digital
development of animation design and production.

1. Introduction

With the development of media technology, the current film
has made great breakthroughs in sound, production, picture,
colour, and other aspects with the use of digital technology,
which has changed a lot from the traditional film. With the
support of digital media technology, movies now have a
good opportunity for sustainability. Network information
enriches people’s information transmissionmode andmedia
form, improves the communication mode between people,
and is a major change in the human communication mode
[1]. Technological change is indispensable in the transfor-
mation of the information dissemination mode. From the
beginning of word of mouth to the current network com-
munication, it benefits from the development of media
technology. In the process of media development, the media

gradually digitizes. Digital media mainly includes digital
information, such as text, image, and sound. Digital media
can process, record, and transmit words, pictures, images,
and sounds digitally. +ere are two main forms of word
media: one is the traditional media converted into tradi-
tional forms after digitization. +ere is also a form that did
not exist until the advent of digitalization [2]. Digital media
technology is evolving, and as digital media technology
evolves, so are the types of digital media, which leads to the
creation of mobile digital media.

Digital media is a kind of communication media
encoded in the digital form; its essence is to reflect the
existence of some kind of digitalization and virtualization
[3]. In the era of the collision of industrial civilization and
future digital civilization, information technology repre-
sented by digital technology and the internet is having a
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tremendous impact on people’s lives. +e development of
digital media has transformed our information sources from
traditional media to digital mobile internet media. +e
innovation of thought, technology, knowledge, and concept
has endowed cartoon and other traditional art with richer
content and form of expression, thus evolving new art
forms, new creationmodes, and creation characteristics.+e
virtual characteristics of digital media are mainly reflected in
the aspects of network and software media. By explaining
the characteristics of digital media technology, Dahya an-
alyzed the influence of digital media on movies and then
discussed the specific application of digital media in movies
[4]. Ma et al. comprehensively studied the application of 3D
technology in film and television animation design, analyzed
the creation process and specific process of midterm pro-
duction, and analyzed the production steps of character
animation production, key issues of animation production,
and the production of character walking motion [5]. Aiqing
et al. combined artistic spirit and high-tech means to present
an art form in the form of digital media [6]. Holroyd an-
alyzed the application characteristics of immersion theory in
3D projection animation in detail and studied and
expounded from the aspects of breaking through traditional
artistic expression, the relationship between art and tech-
nology of 3D projection animation, the influence of different
spatial environments on the application of immersion
theory, and value analysis [7]. As the digital media envi-
ronment is a kind of emerging art, Rachmadtullah and Ms
pointed out that the social form of “hardware” of the tra-
ditional media is slowly transformed into digital media
“software form”; this does not have the physical form of
material, effectively promotes the media, has a historic
change, and even connects the electronic world and the real
world, so as to construct a new social information envi-
ronment [8]. +is virtual feature not only affects the form of
media, makes people feel dependent, and changes their
social behaviours but also is one of the important symbols of
the digital media era when the society enters the survival
mode of the network.

With the update of the mobile information system and
the upgrade of technology, the digital and artistic aspects are
combined to carry out deep and extensive circulation and
diffusion on various media. It is not limited and guided by
media and other factors, and it is not limited and spatial-
temporal. Everyone can become the source of communi-
cation. Its scope of influence and propagation speed will also
be infinitely expanded under the action of the growing
population base [9]. +e development of the history of
animation is actually the continuous exploration of light and
shadow by human beings. +e working principle of the
lantern is similar to that of the magic slide lantern. +e light
of the candle is projected onto the lamp screen, and the
content on the drawing paper is also synchronized with the
change of the paper, which is lifelike. Whether magic slide
lantern, lantern, or shadow play, although the principles and
effects are different, they all reflect the pursuit of light and
shadow. For art, digitization means a double revolution in
both technology and communication. Interactivity is the
most distinctive characteristic of digital media, which

changes the one-way communication form of information in
the traditional media era and forms an interactive rela-
tionship between communicators and audience. +is in-
teraction is not limited to between people, the audience can
watch the connection behaviour, such as by touch, intelli-
gence, and works of art, to interact to obtain a unique ex-
perience, and the feedback data will also be back to themedia
centre of information, so as to realize the two-way inter-
action of information as well as the spread and commu-
nication of multidimensions.

2. Theoretical Knowledge of Digital Media

2.1. Characteristics of Digital Media Technology. Digital
media art is characterized by diversity, efficiency, popular-
ization of art, and unbounded communication, which can
better integrate the previously related media with film and
television to achieve better broadcast effect [10]. Digital
media technology will be a good combination of media and
film and television; the production and broadcast of the film
presented a good effect. According to the characteristics of
digital media, flexible use of digital media technology to
promote the development of films is one of the future trends
of film development. Digital media technology is an abstract
entity, based on computer media technology information
analysis and processing, to achieve three-dimensional pre-
sentation technology. +e integration of physical media and
computer technology is a comprehensive technology type
for digital audio and video, film creation, virtual reality, and
other media art forms. Artistic creation, modelling design,
technical language, and visual expression in any field are
inseparable from digital media technology, and the com-
bination of music, dance, painting, and other art forms will
create more colourful artistic modes.

+e early films were made and broadcasted in a simple
and visually bland way. Performance art background, sound
and other lack of a certain artistic effect, the introduction of
three-dimensional virtual technology in film production, so
that the atmosphere of the scene in the film and the use of
virtual technology, videos, and pictures, to a certain extent,
highlight the effect [11]. It not only makes the film achieve
artistic effect but also presents the film to the audience in a
diversified way so that the audience can feel the film from
various aspects to achieve the effect of visual enjoyment, so
as to be recognized by the audience. In the early film
production, the design of any action and the arrangement of
any scene required manpower, material resources, and a lot
of time, which not only raised the production cost but also
made it difficult to achieve the production of some scenes.
Nowadays, the introduction of digital media can efficiently
switch film background, using digital technology, to virtual
background buildings, etc.

2.2. Design and Production of Animation. Special effects are
used in a wide range of fields, such as film and television,
games, advertising, and even medical and military fields.+e
addition of special effect art not only reduces the production
cost but also, most importantly, enhances the ornamental
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value, greatly enhancing the sensory effect and making
things more vivid and convincing. It can be said that all
digital visual performances are inseparable from special
effect art, which shows its importance.

3D animation is a new technology which comes into
being under the rapid development of digital age. Designers
can freely create works with three-dimensional space and
360-degree viewing through computer technology according
to their own will and can give them the ability to move
according to the trajectory [13]. 3D animation special effect
art refers to the application of special effect art in 3D ani-
mation. 3D animation can be more expressive through the
packaging of special effect art, enhance the visual impact,
and enhance the value of art appreciation. Special effect art
has broken the design pattern of previous digital media
advertising and enhanced its visual effect and artistic per-
formance effect. +e application of special effect art provides
unlimited imagination and design space for digital media
advertising designers [14]. +e birth of digital media cannot
be separated from the participation of special effect art, and
special effect art can make it have more beautiful scenes,
beyond the imagination of designers, can create the original
scenery, and provide designers with a very large creative
space, using powerful special effect art to infect the hearts of
people. +ere are many elements in special effect art, such as
light, shadow, object, space, animation, and various elements
that exist and do not exist in real life. Only through the
cooperation of different lens art can it be called a complete
special effect art work.

2.3. Digital Media Technology and Animation Design and
Production Integration. Digital media technology can pro-
mote animation design and production in the application
and development in many areas and improve the com-
mercial value of animation industry [15]. In the era of new
media, film and television art creation, game special effect
design, animation image modelling, and so on, are insep-
arable from animation design and production; especially,
with the in-depth development of the animation industry,
3D animation image has been widely used in many fields, the
scope of application is expanding and also promotes the
mass development of animation design and production.
Traditional manual drawing of animation images and role
modelling can no longer meet the requirements of the new
era, so the development of digital media technology provides
support for large-scale and efficient creation of animation
design and production [16]. Digital media technology in-
tegrates 3ds Max, Photoshop, Flash, and other animation
design and production software. Designers can make online
design with the help of computers, import the design
drawing library into 3ds Max for character modelling, and
modify and process animation images through Photoshop.
Flash software is used to configure sound effects for ani-
mation characters, and the effect of animation scenes can be
previewed in the virtual environment created by virtual

reality technology, so as to realize three-dimensional pre-
sentation of animation characters.

+e basic goal of animation design and creation is to
achieve application to obtain commercial value, and the
quality of design at this time is the basis and premise of
seeking commercial value. +e traditional design tech-
nology in hand-painted animation more showed the image
of the connotation and the creation of artistic conception,
was based on paper media or television publicity and
promotion, rendering the animation effect of dull and
boring and lack of originality, fundamentally restricted the
animation design and production quality and effect, and
attracted people’s attention, not to mention the commercial
application and promotion [17]. In the new media era, the
application and promotion of digital media technology
provide life cycle support for animation design and crea-
tion. Preproduction can use 3D, Flash, VR, and other
software and technologies to give animation design and
production the texture of 3D animation so that animation
characters are more vivid.

2.4.DataProcessing. +e core idea of the k-means algorithm
is to minimize the Euclidean distance between all samples
and the cluster centre [18]. In the scenario of age analysis of
animation users, the number of cluster centres f output by k-
means algorithm is the number of age segments, f� 6. +e
specific steps of using k-means algorithm to realize the age
analysis of animation users are as follows:

dji � xj − yi

�����

�����. (1)

Select the cluster centre nearest to xj as the cluster label A
of the sample, and the formula is

A � arg
i�1

mindji. (2)

At the same time, the sample was added to cluster A, as
shown in the following formula:

CA � CAU xj + 1 . (3)

According to formula (3), the new cluster centre of each
cluster is calculated to obtain a new cluster centre set.

ηi
′ �

1
Ci





x∈ci

x + 1. (4)

+e distortion function F of the model is the sum of
squares of Euclidean distances from all samples to their
corresponding cluster centre.

F � 
m

j�1
xj − A

�����

�����. (5)

Using the new cluster centre, repeat formulas (4)–(5)
until the function converges.
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3. Design of the Animation System with
Digital Media

3.1. Systematic Architecture Design. In the development
process of the whole system, the overall architecture
adopts the B/S structure. +at is, the user’s operation
interface in the whole system is displayed through the
browser side, and the middle layer realizes the data in-
formation interaction between the browser side operation
interface and the system background database through the
web server. +is results in a so-called three-tier archi-
tecture—presentation layer, business layer, and database
layer [19]. +is three-tier structure mode has very distinct
advantages and can greatly simplify the maintenance of
the system operation; the three-tier structure also makes
the server run more quickly, reduce the server running
pressure, and increase the interaction of data. +e system
architecture of the digital media animation system is
shown in Figure 1.

+e presentation layer is a layer where users can directly
operate. Users can see the operating interface of the system
and issue operation instructions [20, 21]. Generally speak-
ing, the presentation layer is a relatively friendly interactive
interface greatly optimizing the presentation layer and
making the system interface very simple and friendly; users
can have a relatively good operation experience. +e busi-
ness logic layer is the middle layer between the presentation
layer and the data layer. It is mainly responsible for the
corresponding processing of the user’s request and the
immediate feedback to the user. At the same time, it can also
issue the corresponding instructions to the database. +e
data layer is the database of the system, which contains all
the data generated during the operation of the system. At the
same time, according to the instructions sent by the business
layer, the data can be added, deleted, modified, and checked
correspondingly [22–24].

It can be seen from the system architecture diagram that
the system consists of three parts: presentation layer,
business layer, and database layer. +is three-layer hierar-
chical structure is independent of each other, but can be
linked through the transmission of instructions. +e

operation of one layer does not affect the normal operation
of the other layers, which is very suitable for software team
development.

3.2.DiffuseModelFrameStructure. +e software system uses
object-oriented technology, C++ language under Windows,
model grid processing function library, and numerical
calculation function library and proposes and realizes the
interactive simulation system which takes user experience as
the core. It mainly includes the following aspects: the control
of the main operating system to the 3D scanning role system,
the control of the operator is to realize the scene trans-
formation through the operation of the camera; user in-
terface system of the 3D scanning character system: mainly
controls the progress of operation, character selection,
character design, texture design, and character preservation
process; creating, dragging, modifying, and assembling 3D
models and mapping and attaching materials to models. +e
frame structure of the animation model is shown in Figure 2.

3.3. System Function Module Design. According to the
analysis of the functional requirements of the system, the
animation system is composed of six modules, which are
resource upload modules for members to upload animation
resources, the user management module for members to
manage personal information, the resource management
module where the administrator manages the animation
resources in the entire animation system, an approval
management module for administrators to review and
manage animation resources uploaded by users, the news
management module where the administrator can release,
modify, and delete animation news, and the permission
management module for administrators to manage other
subadministrators. According to function division, the
overall function of the animation system is roughly divided
into four parts, and the corresponding structure diagram is
shown in Figure 3.

In the system, the user resource upload module is re-
sponsible for the user’s operations on resource upload, in-
cluding uploading resources, viewing the status of uploaded

Application layer

Business layer

Database 

Content
management

User
management

System
configuration

User
operation

Users
login

CSS Video 3D Animation Scanning

Design resources Model resources Color matching Role of resources

Figure 1: Application of the digital media animation system architecture diagram.
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resources, viewing successfully uploaded resources, and
deleting uploaded resources. When users upload animation
resources, the administrator can view the uploaded ani-
mation resources and detailed information in the audit
function module. +e administrator can carry out audit
processing. If the resource is approved, it is allowed to be
uploaded into the database and displayed in the system page
immediately. +e resource uploaded by the user changes
from the status of pending audit to the status of approved
audit in my works. +e user-related user management
module is mainly responsible for the management and
operation of users’ personal information. Users register as
members, fill in relevant personal information, and send the
verification code to users’ mobile phones through the server;
users must fill in the received verification code to register
successfully. After successful registration, users can log in to
the system to enjoy more advanced services. After successful
login, users can query their basic personal information in the
membership service and can modify personal information at
any time; the database will synchronize the personal in-
formation modified by users.

In the system, the resource management module of the
administrator is mainly responsible for the administrator’s
various management operations of animation resources.
+ese operations include the administrator uploading re-
sources to the background database of the animation system,
querying the saved animation resources, modifying the
properties of the animation resources, deleting the anima-
tion resources, and classifying the animation resources.
During the process of uploading resources, the adminis-
trator can modify the attribute labels of the animation re-
sources and display them in different categories. When there
are more and more animation resources in the database, it is
quite difficult for the administrator to find a certain resource
through traversal. At this time, it is necessary to accurately
locate resource information through fuzzy search of re-
sources. +e search and query function can satisfy the ad-
ministrator’s management of animation resources.

+rough the previous demand analysis, users can assist
to upload all kinds of animation resources after registering
as members, but the animation resources uploaded by
members have a wide range of sources; if directly stored in
the database, they cannot ensure the unity of the database
and the security of the system. +erefore, the administrator
must approve the operation to determine whether the
resource can be input into the database. After members
upload animation resources, these resources will be passed
into the background data table. Administrators can im-
mediately view the resources uploaded by users in the
approval module of the background and approve them. If
you select the “through” button, the resource will be
recorded into the animation resource database and can be
managed by the administrator in the resource management
module. If you select “Reject,” the resource will not be
recorded into the database. When too many resource files
are uploaded at the same time, the administrator can also
use the fuzzy search function to query related resources and
priority resources.

3.4. 5e Logical Data Structure of the System. +e key
technology of the 3D scanning character modelling design
system requires processing of the scanned digital model
information, with the purpose of constructing characteris-
tics close to the character modelling and optimizing the
point cloud model to meet the use requirements of the later
animation or film [21]. +e system consists of 3D scanning
data acquisition, data point cloud preprocessing, role model
reconstruction, decorative database invocation, and 3D
display.

After the data and information related to the role model
are collected by the scanner, the role model can be classified
into three categories: realism uses different input ports of
figure painting and freehand painting. After receiving the
data, it preprocesses the data according to the proportion,
data form, physical change angle, joint freedom, and other
settings of such role models. Otherwise, it is easy to cause
differences caused by errors in the data collection process
and model modelling. According to the characters of dif-
ferent types of point cloud model feature points and feature
sizes’ information via the data pretreatment, through the
layers of cross section with this kind of role model match and
a role model of each layer type value point information,
choose a different model reconstruction method, and then
call the database model design optimization of the recon-
struction model; you can add some accessories and details,
and complete the optimization design of the role model. +e
four-edge mesh processing was carried out for the surface-
generating points of the role model. After calculating the
normal vector and other information for each point, the role
model was displayed. Figure 4 is the flowchart of the role
model system. +e system is optimized and designed
according to different types of role characteristics. See
Figure 4.

4. Realization of the Digital Media
Animation System

4.1. Choice of the Development Environment. +e animation
system in this paper uses the Java language as the main
development language, the development kit necessary for
the development of Java is JDK 1.9, and the development
tool is selected, the more convenient MyEclipse CI 2017,
which is the current relatively new version. +e server of the
system chooses the latest version of Tomcat 9.0, and the
database chooses the most commonly used MySQL data-
base. +e operating system used in the whole development
process is the 64-bit Microsoft Windows 10 flagship edition.

4.2. Testing Process. +is part will select the function of user
registration, member password modification, member up-
load animation resources, administrator review animation
resources, and at the end of the main interface of animation
system operation. To register, users need to fill in relevant
personal information and send the verification code to the
user’s mobile phone through the system for verification.
Registration is successful only after verification.
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Members can change their passwords here by clicking on
the member benefits option in the upper right corner and
selecting security settings. Enter the old password, new
password, and confirm password. If the old password is
different from the old password, a message is displayed
indicating that the password is incorrect, and the password
cannot be changed. If the old password is the same as the old
password, the new password must be the same as the
confirmed password. Otherwise, the new password cannot
be changed. Users who have registered as members can
upload their videos here by clicking on the member privi-
leges option in the upper right corner and selecting my

videos. Click the upload function to pop up the upload
interface and upload procedure call method; the uploaded
video can view the current audit status. +e administrator
can performmanagement operations only after logging in to
the background system. Log in to the main screen. +e
administrator needs to check the uploaded resources. If you
click “Pass,” the resources will be uploaded to the system
database; if you click “Reject,” the resources will not be
uploaded.

Performance testing is to collect and analyze the per-
formance data of the system under different operating
conditions by using automated testing tools under the
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Figure 2: Frame structure of the animation model.
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normal operation of the system. +e specific test steps are as
follows: (1) open the login page to be tested; (2) use network
to record login operations; (3) enter the administrator ac-
count and password to log in; (4) view recorded network
data and analyze system performance.

4.3. System Function Module Test. Functional testing is to
carry out corresponding tests for each functional module of
the system. By designing test cases, various situations
triggered by the function are tested, so as to test whether the
functional module meets the expected design and whether it
can give feedback to different test cases correctly. +e
functional test of the system module is shown in Figure 5.

As can be seen from the figure, 98.29% of member in-
formation is stored in the user table, the realization rate of
member animation resource upload is 95.45%, the admin-
istrator audit function module is 89.32%, the passing rate of
the resource audit function test is 98.34%, and the passing
rate of the overall system operation test is 92.76%. +e test
results are consistent with the expected test results. +e
functional modules of the animation system work well and
meet the functional requirements designed in advance.

4.4. Performance Test. Performance testing is to collect and
analyze the performance data of the system under different
operating conditions by using automated testing tools under
the normal operation of the system. Here, the processing
time of the system is selected for testing. +e home page of
the login system is selected as the test case, and the network
in the developer tool of the browser is selected to test the
response time of the website. +e network button records all
kinds of request resource information obtained from the
initiation of web page request to the background analysis of

the HTTP request, mainly including resource types. +e
processing time of the system is selected for testing. +e
login system home page is selected as the test case, and the
response time of the test website is shown in Figure 6.

As can be seen from the figure, the design of the member
management module, resource upload module, resource
management module, and resource audit module has been
concreted. +e test results all meet the functional design of
the system. +e analysis of test data shows that the system
has good processing speed. +e response time of each
module is extremely short, and the longest response time is
90ms for the authentication of account and password. +is
shows that the system has a good response processing speed.

Interface design and implementation of the system
platform, system design, information design, and logical
data structure to the point of view of art present a grouping
strategy, a newmethod for the optimization of the animation
role model according to the three types of the group role
model, using the solving strategy of divide and conquer and
3D scanning character modelling design system scheme.+e
design and implementation of the 3D scanning character
modelling design system were tested and evaluated to
evaluate users’ experience of the design system, conduct the
test form of the actual operation of the design system, sort
out the information of five representative effective users, and
score the 3D scanning character modelling design system.
Related information and user test scoring results are shown
in Figure 7.

As can be seen from the test score chart, users are
satisfied with the design practice of the 3D scanning char-
acter modelling design system. +e system design theme is
clear, the operation process is reasonable, and users have
emotional experience of creating their own character ani-
mation design.
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5. Conclusion

Digital media technology is a comprehensive technology
spanning the humanities, art, and science, based on media
technology, interactive design language, and computer vision
images, to present the animation art creation content, and
animation design and production have a lot of compatibility.
Based on the analysis of the characteristics of digital media,
the architecture of the digital media animation system is
designed, and the function of the system module is
expounded. +e function modules of the animation system
are designed in detail, and the function and performance tests
of the system are carried out. +e response time of each
module is extremely short, and the longest response time is
90ms for the verification of the account password.+e system
has good response processing speed.+e system design theme

is clear, the operation process is arranged reasonably, the
layout is reasonable, the picture and text are well illustrated,
the main information is conveyed clearly and effectively in the
content, and the progress bar has played a very good, prompt,
and guidance role in the design. +e use of digital media
technology in animation design and production has brought
new development opportunities for the development of the
animation industry and effectively realized the economic
benefits of animation products. +e functions of the system
have roughly met the basic functional requirements put
forward by users, but in the development process, due to
many uncontrollable factors such as limited personal tech-
nology level. Virtualization technology security research and
laboratory information security are the key and difficult
points of laboratory construction; in the following work, we
will carry out information security research.
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Figure 7: Statistical view of user test score results.
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