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Abstract. Analyze and summarize the existing metadata at home and abroad.
Based on DC metadata, combined with the characteristics and forms of intan-
gible cultural heritage, it further explores the metadata-based intangible cultural
heritage knowledge organization based on relevant resource description standards.
National intangible cultural heritage-Wuhan woodcarving ship model as an exam-
ple, to control the application ofmetadata in intangible cultural heritage knowledge
organizations, and to provide new ideas for the protection of national intangible
cultural heritage and digital communication.
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1 Preface

Today, with the rapid development of newmedia, the college newmedia specialty is pre-
cisely the current strong demand of the industry and society. Colleges and universities
should integrate the media experimental teaching platform as the college new media.
The core of convergence media is media convergence, that is, with the development of
media technology and the breaking of some barriers, the continuous advancement of
television, network, and mobile technologies, all kinds of news media will be integrated
[1]. However, the integrated media experiment platform is an important training plat-
form for college journalism majors. It is an important part of news collection, digital
reporting, data analysis and public opinion monitoring. It not only provides important
information for media digital research, digital communication and scientific research
results conversion. The foundation, but also to improve students’ practical ability of
digital news production and innovation ability cannot be underestimated.

However, how to build a media convergence platform that integrates the capabili-
ties of news gathering, editing, and writing is an important issue for the cultivation of
journalism professionals in contemporary universities. Through our teaching research,
it is found that the talents currently cultivated in colleges and universities are out of
touch with the needs of society. Social media needs complex, high-quality talents, but
our schools cultivate a single, theoretical, but little practice. Talent training programs
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are backward is out of touch with the times. To this end, on the one hand, we should
continue to improve our talent training program according to social needs, plus theoret-
ical knowledge to keep pace with the development of the times, on the other hand, we
recommend a media experiment platform for journalism professionals to allow students
to do from theory to practice Gapless docking.

1 Development status of converged media
With the rapid development of the global Internet, the emergence of smart phones,

mobile networks, various cloud platforms, and various online video tools has exploded
since media users have exploded, and online micro-videos have become popular. With
the help of digital cloud platforms, virtual reality, augmented reality and other tech-
nologies, traditional news media have entered the stage of real-time news production
and reporting. On March 7, 2017, CNN announced the formal establishment of a vir-
tual reality (VR) news department called “CNNVR”, focusing on immersive VR news
and live broadcasting, and launched a 360-degree panorama every week Video [2].
At the same time, foreign media such as Face book, Twitter, etc. are attracting more
attention to the investment of big convergent media, in order to attract more users of
social platforms, and enhance their online voice.

In 2015, the country proposed the “Internet+” plan, which is the external power
and necessary way to promote a new round of conmunication of traditional media.
Traditionalmedia can use the Internet to complete its own innovation and reform through
intelligent upgrades, operational upgrades, and service upgrades [3]. At the same time,
the network livestreaming platforms and the continuous development of digital media
technology have become the new driving force for the conmunication and development
of domestic news media. At the same time, mobility, real-time, interactivity, integration
and virtuality have become the highlights of the development of convergence media. All
traditional media are changing to new media and converged media. The construction
of converged media represented by People’s Daily’s “Central Kitchen” has promoted
the conmunication and development of traditional media of all sizes across the country.
Build a converged media platform and do a good job of “two micro-ends”. According to
survey statistics, the top three with the highest total readings of public accounts in 2018
are “People’s Daily”, “Xinhua News” and “CCTV News”. “People’s Daily” published
8,156 articles in 2018, with a total reading of 810 million and likes of 94.43 million [4].
In addition, the construction of a cloud platform for media integration has also been the
focus of recent development. For example, Hubei Radio and Television Group contacted
the Yangtze River Cloud established by TV stations in various cities in the province to
create a news production and a real-time resource sharing. These are the differences
between traditional media and integrated media Trial and innovation.

The applicable and practical characteristics of journalism majors in colleges and
universities require schools to build integrated teaching platforms that meet the daily
teaching of students, including news gathering, editing, writing, sending and live broad-
casting. Similarly, this kind of integration platform is different from the integration
media of social media companies. It should also have the characteristics of integration
of teaching and experiment, multi-platform action, and cross media. It is required that
the school’s journalism major teaching tasks can complete training on this converged



Research on Virtual Simulation Teaching Platform 345

experimental platform, and it must also achieve resource sharing and seamless integra-
tion with various processes. On the integrated media platform, students can completely
simulate the process from content production to news broadcast according to the social
media model. Can intuitively and quickly train students’ actual combat ability.

2 Achieve Functions of Convergence Media Experiment Platform

The Convergence Media Lab is an important experimental training base for journalism
majors in colleges and universities, and an important place for students to carry out
practical teaching and connect with society. The construction of the laboratory should
be able to meet the needs of on-campus training, including the environment of the
venue and the number of equipment [5]. It should be technically practical, efficient and
advanced, based on the current needs of teaching research and social services, and give
due consideration to the advanced nature of technology [6]. At the same time, from the
perspective of construction funds, efficiency, safety and scalability, we should maximize
the effectiveness of the integrated media experimental teaching platform.

The construction of converged media solutions is based on the integration of content
aggregation, production, and publishing. It integrates all aspects of media acquisition,
editing, storage, and management. At the technical design level, it must provide a long-
term uninterrupted operation, high reliability and high processing capacity, multi-service
support platformwith strong scalability. Therefore, the technologydesign and implemen-
tation of the integrated media teaching platform should be comprehensively considered
from the aspects of advancement, stability, security, openness and scalability.

From a news perspective, the production of the content of each news requires unified
command and collaborative production and collection are highly compatible, and the
content is released at the same time when it is released on the “two micro ends”. In the
actual experimental teaching, considering the actual situation of the university, we adopt
the “platform+ tools+ service” technologymodel to carry out the integrated production
of news to cover the overall collection, editing, preservation andmanagement of news. In
terms of the overall rest of the network, we divide it into three parts: the school intranet,
the teaching network, and the Internet. Each network has independent devices and service
platforms. To achieve the integration of the overall system to respond to business, the
process is effectively interoperable, and the technology is seamlessly connected. The
function of the integrated media experiment teaching platform is shown in Fig. 1.

According to the function, we divide it into four parts: business collection, collection
of news materials, management, production and preservation. The external collection
includes literature, sound and pictures.

In the aggregation function, the platform supportsmaterials such as hardware devices
(cameras, computers, mobile phones, etc.), cloud clues, user news breaking news, news
collection and other materials to enter the converged media experiment platform online.
In the cloud clue, through the big data analysis and mining system, real-time monitoring
of hot events of the media in the entire network, real-time tracking of special events and
local news, so as to realistically achieve mainstream domestic media, including news-
papers and websites under the media, Weibo, WeChat, news mobile client manuscript
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Fig. 1. Converged Media Functions

monitoring and hot spot mining. To achieve unified and integrated material manage-
ment. For the collection of multiple materials, various types of non-edited materials are
supported, including text, pictures, sound, and video.

In the aggregation function, the platform externally supports the materials of hard-
ware devices (camera, computer, mobile phone management functions are the core of
this experimental teaching platform, responsible for the management of content library
materials, unified transcoding of video formats, and the topic selection of news Planning
and management to manage the flow of content production. Traditional media content
is produced in a standardized form, and then delivered and sent to everyone through
specific channels and media, and converged media is more in the state of simultaneous
operation of multiple media. Use the integrated media model to classify and integrate
a large amount of information, so that traditional and new media forms such as paper
media, mobile media, television media and online emerging media can be merged into
a huge gathering place for media resources. Information can be edited and published
simultaneously in the group Integrated operation of all internal media. The management
of the integrated media experimental teaching platform can realize the unified manage-
ment and personalized display of the content resources of the content library, including
the specific elements: index, metadata management, life cycle management, permissions
Etc. Use the index to analyze the content Labeled, sorted, organized, fast retrieval and
presentation, while using the metadata management to complete meta data entry and
inheritance media files, media files to achieve unity.

In addition, in the platform’s resource library management, from multiple levels and
angles, multiple links provide information retrieval functions for platform management,
including personal information space and information management of the platform’s
public resource library, including storage of data, Add, delete, archive and other pro-
cessing. In the business process, the key chain technology is used to manage the news
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content in a pipelined manner to ensure that different people will not process the news
information repeatedly. In the management module, another important function is to
perform permission management for different personnel. News planning, production,
production, and broadcasting all have a strict data grouping and encryption mechanism
to allow personnel with different permissions to access different data to ensure Data
security.

The production function includes the design and support of various production tools
including the content published on the Internet and traditional news production tools.
For example: multimedia video editing tools, BS short video editing tools, multimedia
manuscript editing tools, etc. It can arrange the content ofWeChat, Weibo, APP, website
and other Internet publishing channels, and provide a large number of template styles
for editing. It can implement comparative editing, achieve multi-level auditing, and
realize unified platform and interface management for multiple channels and multiple
accounts. In the production tool software, it has the support to support the mobile phone
to the school’s business, such as mobile phone material back transmission, mobile topic
planning, mobile manuscript writing, mobile review, and prompting business process
news at any time.

In the news topic selection planning, it has unified planning and management of the
integration business to meet the needs of the integrated media for the overall teaching
business. From the perspective of command reporting and topic selection planning, it
is Internet-based, paperless, and process-oriented. Realize the management and tracing
of topic selection, and the top-level design management of different businesses. The
specific functions include: new topic selection, topic selection management, topic selec-
tion assignment, task management, and support for planning single management topic
selection. Select, enter, manage, and assign topics through the mobile phone and the PC,
which is convenient for teachers in the school to operate the topics and improve work
efficiency.

In the command report module, it includes the overall display of business data and
business processes, the status of student positioning and material collection, and the
function of on-site connection to communicate and command students and equipment.
Realize the need for intuitive monitoring of daily business and command planning of
suddenmajor accidents. Through the statistics and analysis of productivity business data,
business processes, and published data, it helps to measure and analyze the performance
of business processes, and find the key problems of business processes through visualized
processes and data, which is conducive to improving the speed and quality of business
processes and production processes. And efficiency.

After the news production is completed, after the review is correct, the program will
be broadcast or published on the Internet. The release on the network platform includes
the release of news content on WeChat public account, Sina Weibo, APP, and website.
These releases only need to be edited, managed and arranged by the integrated media
teaching platform.
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3 Construction of a Converged Media Experiment Platform

3.1 General Frame Design

The convergence media experiment teaching is a comprehensive news media processing
platform. The data processed is huge, including videos, pictures, texts, sounds, etc.,
the distributed technology is used to manage the media, and the micro-service design
is used to realize the system Decoupling and reconstruction, etc. In the design of the
experimental platform, we are next divided into three levels, namely the tool layer, the
platform layer and the basic resource layer, as shown in picture 2

At the tool layer, the boundaries of traditional systems are broken, the tools in each
system are classified and aggregated, and the relevant tool units are designed according
to the aggregation, management, production, and release links to support the develop-
ment of multiple businesses. In the tool layer, there are news business, variety show
production, studio broadcasting, mobile media business and “two micro-ends” business.
In the application of tools, it breaks the boundaries of traditional systems, classifies
and aggregates the tools in each system, and focuses on the design of related tool units
in accordance with aggregation, management, production, and release to support the
development of multiple businesses.

At the media platform layer, the basic resource layer is a virtual management plat-
form to manage private basic service resources, and through virtual division and inte-
gration, four virtual services supporting computing, network, database and storage are
constructed. At the platform level, there are four basic service modules: data services,
media processing services, management services, and other services. The servers corre-
sponding to all modules are designed with a distributed service framework to meet the
principles of load balancing and high availability. And in response to the actual service
support needs of colleges and universities, multiple units are integrated, and the content
service center and process-driven service center will be the core services that support
the operation of the cloud platform in the future. The public service components in
the platform service layer implement distributed deployment, load balancing, and high
availability. The services are loosely coupled and use a unified calling method.

Both the tool layer and the platform layer adhere to the open design to meet the
excellent user experience and platform service capabilities. The construction method
of separating the background service from the terminal application tools is adopted to
expand the choice of terminal application tools. Through the unified platform access
specification, you can access the production tools of mainstreammanufacturers, and use
unified resourcemanagement to facilitate the access ofmulti-vendor editing tools. As the
hardware support of the entire converged media platform, the basic resource layer has
certain requirements on the hardware configuration and performance. The bottom layer
of the entire basic resource is also the core layer. The entire hardware design uses HP
workstations, including Graphics Processors Unit, Central Unit Storage Arrays, Non-
linear Editing Workstations, Video and Audio Encoder, Network Management Module,
I/O Load Balancing Module, etc., as shown in Fig. 2.
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Fig. 2. Converged media technology architecture diagram

3.2 News Production Design

The teaching platform construction is to integrate video, multimedia manuscripts, audio
processing, mobile information processing and news information release, and also
requires teachers to be able to conduct real-time monitoring and guidance. This requires
that themedia information needs to be processed by different terminals, and has a flexible
website processing style and unified material management.

1. The media video editing tool is an online video editing tool based on HTML5 that
adopts the B/S architecture. It only needs a browser to work, and it achieves true Inter-
net editing, which can realize fast video cutting, subtitles, and special effects. Such
as a variety of efficient and fast video processing. After simple editing is completed,
the background is automatically packaged for subsequent sharing and distribution
services. The storyboard generated by editing can be directly entered into the pro-
duction platform, and can be directly opened by non-editing software for subsequent
processing. Provide B/S web version editing software based on the video content
library. Users can log in to the media platform through the browser anytime and
anywhere using a computer, open the tool, and directly edit the material directly,
including video editing, stripping, common effects, and subtitles And other func-
tions, the edited content is automatically packaged in the background for subsequent
use, as shown in Fig. 3.

2. The multimedia editing tool not only undertakes the content distribution function of
WeChat andWeibo and other mainstream platforms; it also includes the management
and editing of published content, provides a rich material library and template library,
provides topic selection management, and is more convenient for the management
of news articles, Editing and task tracing; at the same time, it has powerful editing



350 Q. Fan et al.

Fig. 3. Interface of News production

capabilities, mixed arrangement of pictures, texts, and videos; it also directly embeds
pictures and video edits on the picture and text editing pages to achieve unified editing
in a true sense. Use the editor in the multimedia work to carry out picture editing
and intelligent matching of short videos and GIFs; at the same time, use intelligent
technology to intelligently identify subtitles in video clips, which can synthesize
subtitle overlays with one click, which can greatly improve Editing efficiency.

3. Precise video editing tools. Themain function of tools in the system is to complete the
editing and production of the program. The professional terminal NOVA provided by
the system platform edits the high bit rate material throughNOVA. Professional video
processing terminals use high-performance workstations and professional video and
audio I/O cards in terms of hardware to ensure that they meet the requirements of the
integratedmedia system in terms of real-time editing. The precise editing workstation
realizes the rapid production of video programs, and provides users with different
types of video editing tools, including complete editing and initial editing, supports
commonly used high-definition video files, standard-definition video editing, and
various high-definition format mixed editing. The editor provides a variety of special
effects and provides subtitle processing and other functions. In the video precision
editing tool, it supports offline mode editing, and the project file supports backup
and recovery. In terms of function, you can directly replace text, pictures, videos,
model elements in the edit bar, and make video news quickly and conveniently in a
templated way. Provides rich 3D synthesis effects, can perform 3Dmodel transitions,
manually draw animations and other functions, and provides various types of template
components including subtitle templates, non-editing effect templates, sound effect
libraries, and 3D packaging templates.

4. Dubbing tools. In this project, the professional dubbing software is separated from
Non-line Editing as an independent workstation, which is mainly used for the later
dubbing of the program. The software follows themain style of Nova, and on the basis
of it, it has been redesigned specifically for dubbing, and a powerful teleprompter
function has been added to make it more suitable for dubbing business environments.
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The dubbing workstation can dub the high and low bit rate programs according to the
different types of programs, and is equipped with a professional sound card to achieve
a professional-level dubbing effect. Targeted dubbing design, extract the content of the
programmanuscript while dubbing, so that users can see the content of themanuscript
directly on the display screen, instead of the previous way of holding the manuscript
in the hand to dub, which simplifies the voice The cumbersome preparation of the
manuscript before the dubbing allows the voice actor to see the manuscript and the
video screen, grasp the speed, and control the sound. The secondary adjustment in
the dubbing tool is also very convenient, and various sound effect processing makes
the dubbing effect more abundant. The platform dubbing supports two processes of
dubbing, namely, dubbing by picture and dubbing by voice, so that users can either
dub first and then edit the program after completion; or they can dub the dubbing
workstation and complete the dubbing after that, it can be sent to the synthesis server
for synthesis.

5. Information release system. With the rapid development of information technology
and the continuous accumulation of multimedia technology, the traditional Internet-
based multimedia technology and its single distribution channel can no longer meet
the requirements of the current media audience. New media such as mobile phones,
Internet TV, and WeChat are constantly emerging, which broadens the channels for
digital media release, and also requires a platform to comprehensively manage the
digital resources of various media. The project solution for the construction of the
experimental teaching platform of media fusion in universities has made a very open
and convenient design for Internet publishing.The systemcan realize the direct release
ofWeChat public account, SinaWeibo, APP and website. In order to effectively man-
age existing teaching resources and digital resources, provide content support for the
operation of new media businesses, and lay a resource foundation for future business
development, we have designed a new content publishing system, namely SCMS,
SCMS Based on LAMP technology architecture and MVC + OOP mode develop-
ment, it adopts modular development method to facilitate secondary development and
expansion. SCMS takes “practical+ easy to use” as the basic concept and provides an
integrated solution from information publishing, organization, communication, inter-
action, data mining to profitability. It is the preferred CMS product for educational
new media websites.

SCMS is located at the top of PC website, APP terminal, and WeChat public
account, and publishes information content to each terminal in a unified manner.
Content creators, editors, and publishers use SCMS to submit, modify, approve, and
publish content, including graphics, atlases, videos, live broadcasts, special topics,
and other information you want to publish to the terminal. At the same time provide
additional functions such as content collection, access statistics, advertising, editing
and assessment. Users can get rid of the shackles of technology and programming
language, break through technical bottlenecks and reduce labor costs.

3.3 Media Aggregation Module

We can use the media aggregation module for Non-line editing, PPT, network big data,
national regional news, video real-time collection and local material upload.
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In network data aggregation, data mining technology are used to monitor the latest
and hottest news hotspots in the entire network in real time. In order to realize the
monitoring of domestic mainstream media, including newspapers, websites, Weibo,
WeChat, and news mobile client manuscripts under the media, and hot spot mining. In
order to ensure the timeliness of hot news, for every hot news found in the hot news
of the media, the system will update the heat every 5 min. The heat value is affected
by factors such as the number of media reprinted, media weight, and time. When the
reprint rate per unit time is higher than the parameter of decreasing the heat value by the
passage of time, the heat value of the news continues to rise. When the reprint rate per
unit time is lower than the parameter that the time elapses and the heat value decreases,
the heat value of the news will continue to decline. The system does not simply reflect
the heat of a certain point, but monitors the entire life cycle process of each hot news,
and reflects the news heat value from the process; adding the consideration of time factor
increases the scientificity of the heat value calculation and also allows the calculation
The heat value can be truly reflected in the actual application scenario. Media hotspot
monitoring supports two dimensions, time sorting and popularity sorting, and supports
retrieval functions. In addition, the module also uses the article’s semantic intelligent
learning system to classify each hot news into 15 major categories (social, education,
current affairs, economy, military, technology, sports, art, transportation, entertainment,
cars, real estate, weather, Travel, food), to facilitate editing of different columns, and
quickly extract the required news from different news categories.

PCG backhaul, PGC backhaul module mainly implements mobile phones, tablet
computers and other mobile terminals to send back breaking news through the mobile
network. As an important auxiliary means for emergency reporting, it can return files
taken by mobile terminals to the cloud aggregation platform, Rapid production release
through cloud editing, can also be directly downloaded to the school for rapid production.

3.4 Design of Media Resource Management System

The design of MAS for Internet thinking, MSA (Micro Service Architecture) aims to
achieve centralized management of solutions by decomposing functions into discrete
services. MSA goes from the system to the components inside the system. MSA is
divided into business and packaged with smaller granularity, which provides conditions
for the system to achieve more elaborate elastic scaling and decentralization, which is
conducive to independent deployment andoperation, independent operation, andSupport
different advanced technology implementation methods.

According to the characteristics of media applications, service management is subdi-
vided from three dimensions. One is to subdivide on the horizontal expansion capability,
the second is to subdivide on the level of refinement of business services, and the third is
to subdivide on data attributes. This design allows the system to easily expand the system
horizontally, following the principle of service-oriented, to achieve a real building or split
system like building blocks, and at the same time the system can break the system bar-
riers to achieve flexible data interaction and achieve data And system disaster recovery.
Use a variety of Internet technologies to achieve the development and design of this sys-
tem architecture, such as the use of Docker/Swarm technology for service containerized
management; the platform uses HTTP/Restful interface technology to achieve standard
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open and lightweight and efficient service invocation; using Zookeeper to achieve ser-
vices Cluster management; high availability and load balancing of services are achieved
through HAProxy + Keepalive; data is segmented according to Scale Cube theory, and
comprehensive database technologies such as Mongodb, MySQL, Codis, ElasticSearch,
etc. are used to achieve distributed storage of converged content, Efficient access and
performance scaling; Logstash and ElasticSearch achieve unified management of logs,
as shown in Fig. 4.

Fig. 4. Media Resource Management System

SaaS service design (Platform-as-a-Service) uses distributed computing technology.
Distributed computing technology divides the project to be processed into several data
blocks, and distributes these data blocks to multiple computing nodes for calculation,
and monitors each computing node at the same time. Therefore, distributed computing
can not only ensure the security of the calculation, but also improve the calculation
efficiency of the system, and also can automatically load balance. In the era of all media,
the production, dissemination and interactive Internetization of programs is an inevitable
trend. The distributed application system can provide users with dynamically scalable
virtualized resources.

The SaaS service integrates multiple replicas to form a cluster, and provides mul-
tiple tools with the cooperation of corresponding switches. In fact, in the background
architecture, nodes can scale horizontally according to user needs to enhance comput-
ing power. The PaaS service layer provides a series of clear and clear SaaS interface
definitions aimed at providing SaaS software services with a more standardized access
to the cloud platform, enabling unified management of various business applications
and unified exchange of business data. Therefore, the design of SaaS software services
should follow the standardized interface design, as shown in Fig. 5.

For many PaaS services and interface definitions, the platform service management
also provides visual service, configurationmanagement, and interface definition queries.
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Fig. 5. SaaS Distributed Computing

You can see the management overview of the entire cluster on the homepage, mainly
including:

1. Determine whether the network is accessible and detect the status of cluster nodes.
2. Determine the c address of each type of service, check the status of the service on

each node, and view the log records.
3. Visualmetadatamodeling of PaaS layer data objects (such as cataloging layer, record-

ing tasks, EDL, program types, etc.) and business objects (such as video services,
audio services, picture services, document services).

4. Configure the functional permissions, roles, content permissions, and functional per-
missions of PaaS services and tools. At the same time, it provides an API interface
to facilitate the third-party business system to quickly access the platform.

4 Conclusion

In the process of constructing the integrated media experimental teaching platform, it is
necessary to meet the teaching needs of university teachers and students, and adhere to
the principles of practicability and applicability. At the technical level, there can be a real-
time, non-stop, high-reliability, high-processing capability, and scalability multi-service
support platform, and the relevant hardware and software configuration should meet
the requirements of media information processing. Through the integration of different
modular functions, the integration of news content collection, production and release
is completed, and all aspects of media collection, editing, storage and management
in the new media era are brought together. The construction of the integrated media
experimental teaching platform can better provide a good platform for college students,
stimulate students’ learning initiative, and better match school teaching with social news
production.
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