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ABSTRACT Multimedia information processing is a universal technical demand in smart life, especially in
applications of digital media optimization. However, there still lacks mature design of reliable visual data
processing systems for this area. Because digital media interaction is featured with high dynamics and large
business amount, which poses high requirement for processing ability and efficiency. To deal with this issue,
this paper presents design of a deep neural network-based visual data processing system for digital media
optimization applications. First of all, an overall mechanism algorithm that coordinates automatic workflow
of the whole system is designed. Then, a BP neural network structure is adopted to realize intelligent
resource classification according to different user behaviors and user preference. Through the strong ability
of information processing brought by deep neural network, business scheduling and operation in digital
media applications can be optimized. As for evaluation, the designed deep neural network is compared with
a traditional vision processing algorithm to test the processing efficiency of visual data. The obtained results
can reflect that the designed visual data processing system can work well in digital media optimization

applications.

INDEX TERMS Deep learning, vision computing, multimedia systems, business scheduling.

I. INTRODUCTION

Information visualization is a very effective method for ana-
lyzing and processing information [1]. With the growth of
information transmission rate, the amount of information that
people contact and need to deal with increases greatly [2].
The demand for more effective processing and transformation
of information by visualization is also growing in blowout
style [3]. Then came the bottleneck of communication. The
current information volume and growth rate can no longer
be solved by graphics [4]. It needs to be handled jointly
by comprehensive media forms, and digital media, with its
own powerful form of expression, is just in line with it.
In the period of information scarcity, people’s ability to obtain
information is very important. Whoever holds the initiative of
information can get benefits or occupy a favorable position
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first. In the information age, everyone’s ability to obtain
information is almost the same. Everyone gets a lot of infor-
mation every day [5]. The ways of information dissemination
are becoming more convenient, and the channels of informa-
tion dissemination are becoming more and more diverse [6].
Everyone is a self media, The amount of information is
increasing, and many people can’t judge the authenticity of
information in time. The acquisition of information is no
longer the key [7]. How to distinguish information becomes
the most important factor [8].

The current digital media technology and digital visual-
ization technology generally follow the following develop-
ment trends: informatization, networking, globalization, and
knowledge-based [9]. For informatization, the development
of information technology has promoted the transformation
of society from the industrial age to the information age,
which is called informatization [10]. It is a process in which
the information industry continues to integrate with other
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industries in the development process, and it is also a process
in which informatization continues to develop [11]. With the
advent of the information age, many countries and regions
have put forward informatization development strategies,
such as the “Information Highway Plan” of American sports
The “Electronic Europe Plan” proposed by the European
Union and the ‘“National Informatization Development Strat-
egy 2006-2020” proposed by the mainland of China. Under
the influence of the informatization development strategy, the
informatization process of countries around the world is also
accelerating, strengthening the proportion of the information
industry, speeding up the development mode of the informa-
tization society and economy, etc [12].

Informatization is the most basic feature of the information
age. As far as networking is concerned, the most typical
product of the information age is the Internet [13]. With
the development of the network, it has gradually penetrated
into all walks of life in the society, and the influence of
the network is also expanding [14]. As a process of trans-
formation from physical space to virtual space, networking
is also a process of transformation from limited space to
unlimited space, which reflects a new space-time environ-
ment in the information age [15]. Under this new space-time
environment, people’s working methods Lifestyle and learn-
ing style have been greatly changed. People can work and
learn through tele office, telemedicine, tele education and
other ways. Networking has also become a major trend in the
information age [16]. As far as globalization is concerned, the
world economy is moving towards globalization in the 21st
century. The globalized production and operation of transna-
tional corporations, the increasingly developed information
technology and transportation have made the distance limit
around the world gradually broken through.

Economic globalization means the globalization of
resource allocation, market competition, and the development
of economic globalization has also brought about politi-
cal globalization and cultural globalization, This all-round
globalization has also become one of the main features
of the information age. For knowledge, in the industrial
age, the main resources to promote social and economic
development are non renewable material resources and cap-
ital. In the information age, knowledge and information
will gradually replace material resources and capital as the
core to promote social development. Industry transfer and
industrial structure upgrading are being carried out all over
the world [17]. Developed countries have accelerated the
development of knowledge intensive industries and listed
them as the pillar industries of the national economy, It also
lists knowledge as the core competitiveness of a country.
Intellectual property has become an important indicator of
international competitiveness and entered the era of intel-
lectual property competition. Who owns more intellectual
property [18].

Based on the above analysis and research, compared with
the amount of information to be processed, the current visual
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communication mode limits the “bandwidth” of information
transmission [19]. And the bottleneck of visual communica-
tion in form and technology needs to be broken through [20].
Fortunately, the rapid development of science and technology
and the constantly updated cognitive framework are open-
ing up a new vision for mankind [21]. The combination of
science and technology and art has produced a new form of
information visualization. This paper will mainly show infor-
mation through dynamic or comprehensive media forms, and
at the same time, assist in processing and analysis with neural
network algorithm, from the realization of re processing the
carrier of received information, so as to break the limitations
of plane forms. Virtual reality, augmented reality, holographic
vision and other hottest emerging digital media forms are
rapidly combined with the visual transmission of informa-
tion, bring more real information perception and complete
“immersion” information experience.

The purpose of this study is to clarify the applicable
principles and methods of various forms of digital media, dif-
ferent types of information visualization, and communication
appeals. Through classification and induction, we summarize
the core features of digital media and information visualiza-
tion, analyze the advantages of combination, and find out
the positive significance and applicable laws of digital media
to solve the bottleneck of information visualization commu-
nication [22]. The main work carried out in the following
paragraphs and chapters of this article is as follows:

o This article proposes an automatic coordination
algorithm for the overall mechanism and designs the
workflow of the entire system based on it. Solved the
problem of high interactivity and high business volume
in digital media.

o This article adopts a BP neural network structure to
achieve intelligent resource classification based on dif-
ferent user behaviors and preferences. The powerful
information processing, business scheduling, and opera-
tion capabilities brought by deep neural networks can be
optimized in digital media applications, improving the
intelligence and efficiency of the algorithm.

o In the experimental part, this article compares the
designed deep neural network with traditional visual
processing algorithms to test the processing efficiency
of visual data. The experimental results show that
the algorithm proposed in this paper has obvious
advantages.

Il. RELATED WORK

At the level of corresponding digital media optimization, the
emergence of any art form will be affected by the social
and technological development at that time. As is stated by
literature [23], the impact of technological media on the
visual information display design will also be different. For
example, in the primitive society, people only seek various
means to obtain more clear information exchange and com-
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FIGURE 1. Analysis on the construction of digital media optimization and visual data analysis model based on neural network.

munication, so that the process of receiving and transmitting
information will be more convenient. The literature [24]
holds the opinion that information visualization design also
affects the thinking of media development. As is stated by
literature [25], from the traditional paper media to the current
digital media, the change of these media is a development
and change of information visualization. The literature [26]
describes that with the continuous progress of digital media
technology and the current rapid development of intelligent
mobile terminals, information dissemination has become a
way that can be transmitted from anyone to the cloud to
share with others. As is stated by literature [27], information
visualization relies on digital media as the media, and a new
form of dynamic information chart has emerged. This form
focuses on the interaction with the audience, combining text,
graphics and video, which realized the *“‘communication”
with the audience. From literature [28], it was a new attempt
in the development of science and technology, and was also
a countermeasure made by traditional charts in the face of
information explosion at that time.

With the rise of the “‘big data era”, information visualiza-
tion has become an increasingly important way to process
information, so that people can understand the massive data
generated every day. It can be learned from literature [29] that
visualization organizes the data into understandable patterns,
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highlighting key points and outliers, thus helping to tell the
story. It can be also learned from literature [30] that good
visualization means can use a chart to tell a complete event,
eliminate other irrelevant items in the data and highlight
important information. In general, information visualization
is still in a rising stage of development. In literature [31],
authors stated that the amount and complexity of information
generated in various industries such as government units,
financial markets, marketing, services, education, sports, and
human daily activities are growing at an alarming rate.
As is stated by the literature [32], A complete visualization
method can not only intuitively display data, but also help the
audience improve their understanding communication and
decision-making power to better handle things.

Multimedia information processing is a universal technical
demand in smart life, especially in applications of digital
media optimization. However, it can be deduced from the
above analysis that there still lacks mature design of reliable
visual data processing systems for this area. Because digital
media interaction is featured with high dynamics and large
business amount. This poses high requirement for process-
ing ability and efficiency. While this work designs a deep
neural network-based visual data processing system for dig-
ital media applications, which has sufficient investigation
significance.
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FIGURE 2. Design diagram of neural network model framework.

Ill. MAIN PROPOSAL AND DESIGN

In this part, this paper will focus on the construction and
analysis of digital media optimization and visual data anal-
ysis model based on neural network, and the corresponding
design idea diagram is shown in Figure 1. It can be seen
from the figure that the main design includes neural network
algorithm design, non-material design, interactive design,
multi-dimensional design and other design ideas. The corre-
sponding neural network design is mainly based on neural
network algorithm for training, data preprocessing and intel-
ligent operation selection; The corresponding dematerialized
design mainly takes the computer or personal intelligent
terminal as the information transmission carrier in the dema-
terialized design language.

With the change of the communication mode, the com-
munication media has expanded the scope of information
visualization design with the ultimate goal of information
communication. From the original traditional media com-
munication mode to the new media we are now exposed to
and applied to, new information visualization design fields
have emerged - interactive interface design, advertising, mul-
timedia design, etc. These new design forms are innova-
tive, At the same time, the traditional printing design has
more abundant language forms and expression methods in
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the process of information transmission; The correspond-
ing interactive design integrates the new design field of
digital media technology, artistic aesthetics, and human-
computer integration. It focuses on the perception of the
public psychology, as well as the quality of the commu-
nication effect and the influence of the communication in
the process of information communication and exchange.
The change and development of the times have promoted
the change of the media environment, resulting in new
media, which has also given birth to information visualization
design.

Digital interactive design not only brings new informa-
tion dissemination mode and artistic aesthetic experience to
information visualization design, but more importantly, the
participation and acceptance of the public in the process
of information dissemination and communication. Design
thinking has fundamentally changed, It ensures that the public
can obtain and receive information in a more humane ways;
The corresponding multi-dimensional design is mainly the
non-linear frame structure in the media; On the other hand,
it refers to the digital media creation platform based on
nonlinear frame structure, which provides a virtual three-
dimensional space thinking mode for people to design and
create.
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A. DIGITAL MEDIA OPTIMIZATION AND VISUAL

DATA DESIGN

In this part, we mainly analyze and discuss several key
ideas such as neural network algorithm design, non-material
design, interactive design and multi-dimensional design.
At the corresponding neural network design level, it is mainly
based on the neural network algorithm for training, data
preprocessing and intelligent operation selection. The corre-
sponding neural network model framework design diagram
is shown in Figure 2, from which we can see the flow chart
of the algorithm proposed in this paper. The corresponding
dematerialized design level is mainly based on the changes
in the media environment. The dematerialized design and
application have been presented in people’s daily life and
psychological acceptance level. In fact, it also reflects a new
value concept and new design environment in the current
society. Now what we call design has gone from satisfying the
basic functions to stimulating the later commercial art, and
then to the dematerialization The qualitative leap of human
culture means that information visualization design has had a
more profound impact on people.

At the corresponding interactive design level, this paper
mainly integrates the new design field of digital media
technology, art aesthetics, and human-computer integration.
It focuses on the psychological perception of the public,
as well as the quality of the communication effect and the
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influence of the communication in the process of information
dissemination and communication. The change and develop-
ment of the times have promoted the change of the media
environment, resulting in new media, which has also given
birth to information visualization design. Digital interactive
design not only brings new information dissemination mode
and artistic aesthetic experience to information visualization
design, but more importantly, the participation and accep-
tance of the public in the process of information dissemina-
tion and communication. Design thinking has fundamentally
changed, It ensures that the public can obtain and receive
information in a more humane way. The corresponding inter-
active design framework is shown in Figure 3, from which we
can see the advantages of this paper in the interactive design
level.

At the corresponding multidimensional design level, the
traditional media is a one-way linear communication mode
in the information communication design thinking process.
People only need to organize reasonable language and images
within a limited range of specified areas. The emergence of
new media makes people take a non-linear thinking mode to
consider design. The innovation and openness of this design
idea put forward higher requirements, The uncertainty of
virtual space also adds difficulty to the design. At present,
information visualization design has gradually developed into
anew discipline that integrates multiple disciplines. The field
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of information design and communication also includes such
cross media and cross discipline fields as animation, film
and television, mass art aesthetics and psychological cogni-
tion. It uses multi-dimensional thinking mode to rethink and
design a characteristic information communication language
that is more adaptive and satisfying people’s desire.

B. INFORMATION VISUALIZATION DESIGN

Based on the above analysis and research, the application of
digital media optimization and visual data analysis model
for information visualization design based on neural net-
work algorithm is mainly included in the following contents,
which is also the benchmark for modeling in this paper.
First, the processing of the corresponding dynamic image,
the visual design formed in the three-dimensional space, that
is, the four-dimensional space in general, when the dynamic
image is processed, that is, the constantly changing infor-
mation transmission image in the motion state, generally
includes the following main factors: reference, sense of space,
direction and speed of movement. Dynamic image is one
of the important forms of information visualization design
in information communication. Its language form and infor-
mation visualization not only include the characteristics of
general graphic design, but also have the special form of
motion. With the rapid development of new media technol-
ogy, dynamic images have developed into design elements
with strong expressive force, which are mainly applied in the
field of new media communication, such as interactive adver-
tising, dynamic icons, electronic reading, and the publicity
packaging of some TV columns.

Based on the wide application of dynamic images in the
field of new media, it has formed a new information com-
munication art form with its own characteristics. Compared
with static information communication and graphic design,
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dynamic images can better attract the attention of the public,
and use new media technology to add shape, color When
the size and other changes, it can well bring the public
visual experience with rhythm and dynamic sense, so as
to more comprehensively feel the aesthetic experience and
emotional communication brought by the dynamic. Based
on this, the corresponding frame diagram of dynamic image
processing model is shown in Figure 4. The dynamic image
in the new media is a combination of computer technology,
information technology and information visualization design.
It is a typical scientific and technological product, which has
changed the extent of people’s acceptance of information and
their aesthetic experience of information. The information
becomes vivid and easier to be accepted and understood by
the public due to the dynamic way of expression in the process
of communication. For the future development of dynamic
image, we should develop in a distinctive and personalized
way, so that the design style of information communication
can be diversified, which can better meet people’s increas-
ingly new visual psychology, bring the public a better and
more comprehensive visual experience and enjoyment, so as
to greatly enrich the influence and appeal of information in
the communication process and the final effect.

At the corresponding level of dynamic text design,
dynamic text design generally refers to the design and inno-
vation of moving text and text in the display screen. It is
different from static graphic design in that it gives the public
a sense of space and time, which is also the biggest fea-
ture of dynamic text design. In the process of information
transmission and movement, we should not only consider
the font selection and font shape design that it has as the
text itself, but also consider the visibility of the text and the
music that the background matches. These factors occupy a
very important influence option, If we need to control the
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intensity or weakness of the information to be expressed in
dynamic texts, the space, tone and color between texts can
be displayed dynamically, which can also control the reading
speed and reading effect of the public when receiving similar
information.

IV. CASE STUDY
Through the above analysis, the corresponding model of
digital media optimization and visual data design based on
neural network algorithm is shown in Figure 5 below. It can be
seen from Figure 5 that the system platform is reconfigurable,
reusable and extensible. The corresponding Figure 5 shows
the partial presentation of digital media products and the load-
ing and management of websites. The business modules are
interconnected with other modules. Using service-oriented
architecture, local or remote services can be called through
service management. The corresponding data part in the
model is the basis of the entire platform, which stores and
classifies digital media resources. The experimental data uti-
lized in this paper is a specifically collected image set which
are related to several kinds of contents, including sights, ani-
mals, persons, buildings, etc. There are totally 1500 images
inside the dataset, and these images were collected from the
Internet. The role of such dataset has two aspects in this
paper. On the one hand, it can be used to testify working
performance of the prototype designed in this paper. On the
other hand, it can be used to testify processing performance
of the algorithm embedded inside the designed framework.
It can be seen from the corresponding Figure 5 that
the corresponding system model architecture design has
the following characteristics: each functional module of the
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digital media resources involved is encapsulated into each
service, which includes business functions and system service
information. The collaborative production platform of digi-
tal media resources built with service-oriented architecture
makes each independent service different and interrelated.
The outside world does not need to care about the execution of
the service, but only needs to find the corresponding interface
to care about the execution result. The service interface is
shielded by the service registration system. In the whole
system, it is not necessary to care whether the service is
called locally or remotely, or what mechanism or protocol is
used to realize the connection. In terms of the development
tools and environment of the system, Apache Tomcat is used
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as the Web service platform. With its advantages of open
source, it can better realize the system functions. The devel-
opment environment uses Eclipse and JDK, and the database
uses MySQL. The corresponding system presentation layer
is presented in Jsp and Html. When designing, first draw a
design sketch according to the requirements; Secondly, the
system prototype is designed to show the prototype with low
fidelity design; Thirdly, write code and make system interface
diagram; Finally, according to the principles of ergonomics,
the user’s operating habits are studied for refinement and
modification.

Considering that this system belongs to the category
of content management and asset management, during the
design, more attention is paid to the convenient operation of
business, and no in-depth exploration is made on the beautiful
interface and appearance. AJAX technology is used in the
design to operate various data through the interface exposed
by the server in the service bus, so as to achieve a good
separation of business logic and business presentation. The
corresponding presentation layer includes the visualization
interface for workflow monitoring and configuration, digital
media visualization program interface, progress control and
display interface, etc. The workflow graphical interface is the
core part of the workflow engine, which can provide rich
graphical elements for users to operate. For each creator who
needs to submit a digital media file and a quick view of the
file, users can easily find and retrieve the required digital
media resource information through the quick view. Monitor-
ing the progress of digital media projects, including graphical
display of sub task progress, provides decision makers with
decision-making basis.

Based on the above design, carry out model compari-
son experiments. For 10 process instances of digital media,
test 100 to 1000 process nodes, record the flow time of
the process when the process is flowing, and calculate the
average flow cycle, as shown in Figure 6. It can be seen
that the average operation cycle of the process is about
0.07 seconds, which can well meet the needs of users of
the digital media collaborative production platform. For the
throughput test of the system model, the number of instances
increases in turn. Each thread of the system controls the
corresponding process flow. When the process flows, record
the start and end time, and finally get the average level of the
cycle. The throughput test of the digital media collaborative
production platform is shown in Figure 7. When the number
of process instances reaches about 400, the average circu-
lation cycle is about 0.2 seconds, which can meet customer
needs.

The use of digital media collaborative production plat-
form shows that the platform can greatly shorten the pro-
duction cycle and improve production efficiency. Compared
with the traditional system development method and this
system development method, the performance of the sys-
tem is evaluated through the calculation and analysis of the
development cycle. The comparison relationship between
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the number of process nodes and the development cycle is
shown in Figure 8. The relationship between the number
of process associations and the development cycle is shown
in Figure 9. From these two pictures, we can see that the
development cycle of the digital media resource produc-
tion management platform combined with service-oriented
architecture and workflow technology has been significantly
shortened. With the increase of the number of process nodes,
the traditional development cycle gradually increases, while
the development cycle of this system maintains a slow growth
rate. Through comparison, it is found that this platform can
better meet customer needs and achieve effective use of
each module. Through testing, it is found that the digital
media collaborative production platform can greatly shorten
the production cycle of digital media products and improve
production efficiency while satisfying the rapid use of its
customers.
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As shown in Figure 9, the corresponding interactive art
design algorithm based on virtual reality technology under
5G technology proposed in this paper compares with different
design algorithms in terms of time cost under the same virtual
environment design. It can be seen from Figure 9 that the
time cost of the algorithm proposed in this paper is smaller
than that of the traditional algorithm based on the same
virtual environment and artistic presentation, which reduces
the time cost by nearly 35%. However, from the perspective
of its actual accuracy, its corresponding accuracy rate is the
same. Therefore, in summary, the algorithm proposed in this
paper has advantages over traditional algorithms. Based on
the analysis of the above test conclusions, according to the
test of the business function and performance of the system
model, we can know that the performance of the digital media
collaborative production platform can meet the needs of cur-
rent users. The service-oriented architecture of the system
makes it possible to research and develop in different places.
At the same time, the standardization and unification of
workflow greatly improve the production efficiency of digital
media resources, and to some extent, solve the problems in
the production and management of traditional digital media
resources. Through the evaluation of the system performance
and system function, the final result reflects well and reaches
the initial system requirements, which can be concluded that
the system achieves the expected goals.

V. CONCLUSION

This paper mainly analyzes the research status of digital
media optimization and visual data analysis model construc-
tion based on neural network, as well as the corresponding
comparative analysis of advantages and disadvantages. Based
on this, the information will be mainly displayed through
dynamic or comprehensive media forms, and at the same
time, it will be processed and analyzed with the aid of neural
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network algorithm, so as to achieve the re processing of the
carrier of received information, thus breaking the limitations
of plane forms. Virtual reality, augmented reality, holographic
vision and other hottest emerging digital media forms are
rapidly combined with the visual transmission of informa-
tion, Bring more real information perception and complete
“immersion” information experience. The purpose of this
study is to clarify the applicable principles and methods of
various forms of digital media, different types of information
visualization, and communication appeals. Through classifi-
cation and induction, this paper summarizes the core features
of digital media and information visualization, analyzes the
advantages of combination, and finds out the positive sig-
nificance and applicable laws of digital media to solve the
bottleneck of information visualization communication.

At the level of actual platform construction, this paper
systematically constructed the system block diagram of the
digital media optimization and visual data analysis model
based on neural network, and based on the corresponding
experimental environment, carried out actual verification and
comparative analysis on the average operating cycle of its
process links, the throughput curve of the system model,
the development cycle of the system model, and the number
of system process associations and development cycles. The
experimental results show that the algorithm in this paper
has obvious advantages. In the following research, this paper
will pay more attention to the integration and development of
related intelligent technology and multimedia technology.

Although there are some progress in current work, some
further breakthrough is also required to enhance realistic
applications. The future working directions can be summed
up from the following two aspects. For one thing, the neu-
ral network used in designed framework is with the basic
computing structure. However, its performance can be further
improved by developing more complex computing structures.
This is the first point that can be improved. For another,
the embedded algorithm still has some complexity, which
may influence running resilience of the designed framework.
We will consider how to improve running efficiency of the
embedded algorithm to improve running resilience of the
proposal, in the future works.
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