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Abstract
The broadcast system is the foundation for television stations to fulfill the
aforementioned functions. Currently, issues of information loss and theft have
emerged during the application of broadcast systems in television stations in
China. To improve this situation and promote the healthy development of the
entire industry, it is necessary to enhance the security protection level of broad-
cast systems. This paper analyzes and studies the design concepts for security
protection of television station broadcast systems, starting from their composi-
tion.
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Abstract: The broadcasting system serves as the foundation for television sta-
tions to fulfill their core functions. Currently, issues of information loss and
theft have emerged in the application of TV broadcasting systems in China. To
address these problems and promote healthy development across the industry,
it is essential to enhance the security protection capabilities of broadcasting
systems. This paper analyzes and investigates design approaches for security
protection of TV broadcasting systems, beginning with an examination of sys-
tem composition.
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With the continuous development of internet and related technologies, the ar-
chitecture of TV broadcasting systems has become increasingly complex. Due
to the open nature of information dissemination, the information security of
TV broadcasting systems faces certain threats. To ensure the normal operation
and application of broadcasting systems, security protection design should be
implemented to elevate the internal information security level.

1. Composition of TV Broadcasting Systems
TV broadcasting systems primarily consist of several integrated components,
including upload network elements, broadcast business system elements, pro-
duction business system elements, and media asset business system elements
[1]. The security vulnerabilities of TV broadcasting systems mainly arise from
information interactions among these multiple internal networks, as the con-
stant exchange of data between different subsystems creates potential entry
points for security threats.

2. Design Requirements for TV Broadcasting System Se-
curity Protection
To ensure that the designed broadcasting system meets the operational require-
ments of TV stations, the following principles should be adhered to during the
design process.

2.1 Architectural Completeness Requirement

This requirement pertains to the system architecture of TV broadcasting sys-
tems. During actual design work, the security protection needs of every system
component should be comprehensively considered. While reasonably satisfying
the transmission requirements of different elements, the security level of inter-
nal files within the broadcasting system should be enhanced through a holistic
approach that addresses potential vulnerabilities across all subsystems.

2.2 Data Integrity Requirement

This requirement addresses the data information within the broadcasting sys-
tem. A program file contains substantial amounts of data, and the loss or
corruption of some data may affect overall program quality [2]. Therefore,
when designing security protection for TV broadcasting systems, the integrity
of all data information within the system must be ensured throughout the entire
production and transmission workflow.
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3. Design Approaches for TV Broadcasting System Secu-
rity Protection
This section analyzes and investigates the security protection design of TV
broadcasting systems from multiple perspectives.

3.1 Security Protection Architecture Design

To enhance information security during transmission in TV broadcasting sys-
tems, the overall security protection architecture is designed as follows: the
security gateway serves as an intermediate link in the broadcasting system in-
formation transmission, establishing effective connections between the security
gateway and the TV station’s business systems (production system, media as-
set system, and broadcast system). During actual transmission, external source
materials are imported into the broadcasting system via external files. When
the security gateway detection results indicate that the external file quality is
acceptable (containing no abnormal information or security risks), the exter-
nal file is permitted to enter the corresponding business system to provide file
information support for the formal operation of the broadcasting system.

3.2 File Transmission Process

The file transmission forms in broadcasting systems based on security protection
mainly include the following processes.

3.2.1 Secure Import Process for External Files into Broadcasting Sys-
tems In this information transmission process, external files need to be trans-
mitted to the network through the TV broadcasting system site. At this point,
the security gateway must perform its security protection functions. After pass-
ing security inspection, files are transmitted to the corresponding business sys-
tem modules of the TV station based on task attributes [3]. This ensures that
only verified external content enters the internal network.

3.2.2 Secure File Transmission and Delivery Process Between Media
Asset System and Production System This file transmission process is
critical to broadcasting systems. After TV station personnel produce a televi-
sion program using the production system, the production system submits the
program to the media asset business system’s program repository. During this
submission and transmission process, the security gateway evaluates the secu-
rity status of the submitted file through security checks and ensures that no file
damage or loss occurs during transmission. Additionally, when quality or con-
tent issues arise with program files, the media asset system needs to return the
relevant program files to the production business subsystem of the broadcasting
system. During this transmission process, the security gateway automatically
performs security inspection and protection functions, allowing files from the
media asset business system to be automatically transmitted to the production
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business system after confirming the security status of the transmission object
file is qualified.

3.2.3 Secure File Transmission Process Between Media Asset System
and Broadcast System After relevant program files pass inspection in the
media asset business system, they officially enter the transmission process to
the broadcast business system. At this point, the security gateway utilizes its
security inspection and protection functions to ensure secure transmission of pro-
gram files between the media asset business system and the broadcast business
system [4]. For viewers, the completion of this transmission process means they
can watch the television programs produced by production personnel, satisfying
their entertainment and leisure needs.

3.3 Security Gateway Characteristics

This section provides a detailed analysis of the security gateway characteristics
that perform protection functions from multiple dimensions.

3.3.1 Performance Dimension At the performance level, security gateway
characteristics mainly include the following: First, task priority transmission
characteristic. In TV broadcasting systems, different transmission tasks (televi-
sion program files) vary in viewing demand and processing content. To ensure
normal system operation, TV station personnel can pre-sort security transmis-
sion tasks according to importance. During actual broadcasting system op-
eration, the security gateway can leverage its task priority transmission char-
acteristic to complete transmission of higher-priority television program files
first, thereby indirectly improving the work efficiency of TV station personnel.
Second, multi-task concurrent transmission characteristic. Based on previous
experience with broadcasting system applications in TV stations, multiple file
transmission requirements may arise simultaneously during particularly busy
periods. The security gateway application provides an effective solution for con-
current transmission of multiple file types: TV stations can import multiple files
awaiting transmission into the broadcasting system simultaneously [5]. The se-
curity gateway utilizes its multi-task concurrent transmission characteristic to
transmit multiple file types into target business subsystems within the same
time frame. Fundamentally, this characteristic can significantly enhance the
timeliness of task transmission in TV stations, enabling broadcasting systems
to better serve users.

3.3.2 Physical Dimension At the physical level, security gateway charac-
teristics mainly include the following: First, six full gigabit network port char-
acteristic. This characteristic provides an excellent port environment for file
transmission between subsystems within TV broadcasting systems. Second, me-
chanical equipment characteristic. The advantage of this characteristic is that
TV stations can deploy it in the central machine room, enabling it to provide
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effective security protection functions for internal file transmission within the
broadcasting system while maintaining physical security.

3.3.3 Functional Dimension At the functional level, security gateway char-
acteristics mainly include the following: First, transmission file filtering charac-
teristic. Before utilizing the security gateway to enhance broadcasting system se-
curity protection, multiple different types of file plugins should be pre-configured
in the broadcasting system. During transmission, the security gateway uses its
file filtering characteristic to make judgments: if the transmission object file finds
a matching built-in file plugin during configuration selection, the transmission
object file is permitted to transmit to the corresponding business system; if no
matching plugin content is found for the transmission object file during configu-
ration selection, the transmission object will be rejected by the security gateway.
Second, transmission file identification characteristic. After the security gateway
permits transmission object file transmission through its filtering characteristic,
it continues to leverage its identification characteristic to determine whether
the file format in the broadcasting system is consistent with the structure of the
transmission object file. If identification results indicate differences between the
two, the identified object transmission file will be rejected; if identification re-
sults indicate basic consistency in file format, the security gateway permits the
transmission object file to transmit to the corresponding business subsystem.
Fundamentally, this characteristic can effectively identify disguised files among
numerous transmission object files [6], thereby ensuring the secure and stable
operation of TV broadcasting systems. Third, transmission file virus checking
characteristic. The virus checking module of the security gateway forms the
basis for this characteristic. During actual broadcasting system operation, af-
ter the transmission object file passes the filtering and identification stages, the
security gateway performs its virus checking function to examine the security
status of the transmission object file. If checking results reveal viruses hidden
in the file, the security gateway will not permit the file to transmit to the cor-
responding business subsystem of the broadcasting system. If checking results
meet requirements, the transmission object file can be smoothly transmitted to
the corresponding business subsystem in a secure state. Fourth, transmission
file verification characteristic. After the virus checking stage, transmission files
entering the broadcasting system require monitoring through the security gate-
way verification stage. Before permitting transmission files to the target path
in the broadcasting system, the security gateway uses MD5 codes to conduct
precise verification of both transmission files and original files [7]. The function
of this characteristic is to ensure good consistency between original files and
transmission files within the broadcasting system through verification. Fifth,
transmission result feedback characteristic. During broadcasting system opera-
tion, when TV station personnel need to review transmission information for a
particular file, they can obtain corresponding transmission information through
the security gateway’s Web interface.
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4. Conclusion
To ensure information transmission security in TV broadcasting systems, se-
curity gateways can be integrated into TV broadcasting systems to enhance
file transmission security levels. During actual operation of TV broadcasting
systems, security gateways can utilize their physical, functional, and perfor-
mance characteristics to identify problematic files containing viruses or format
mismatches from among files awaiting transmission, thereby providing compre-
hensive protection for the entire broadcasting workflow.
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