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ABSTRACT

Fostering national defense and security knowledge is not merely a policy imperative but a fundamental
necessity for our nation's governance, crucial for reinforcing comprehensive national defense and
ensuring the safety of our citizens. However, the traditional methods of imparting military expertise in
high schools and universities face significant challenges, with outdated textbooks and static lectures
often failing to engage students effectively. This article proposes a solution by advocating for the
integration of multimedia technology into educational software, offering interactive simulations, virtual
reality experiences, and multimedia presentations to bring national defense and security concepts to life.
By embracing these innovative tools, we can enhance the quality of national defense and security
instruction nationwide, engaging learners more effectively, fostering deeper comprehension, and
ultimately strengthening our collective grasp of defense and security matters. By introducing multimedia
technology into software development, this article aims to enhance the teaching of national defense and
security to students across the country.
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1.INTRODUCTION

Multimedia technology encompasses the
integration of diverse media types, including text,
graphics, audio, video, and interactive elements,
within digital contexts. This technology enables
the creation, manipulation, storage, and
distribution of multimedia content using
computer-based tools and platforms. Text is
utilized for conveying information, while graphics
such as images, illustrations, and animations
enhance visual communication. Audio
components include sound effects, music,
narration, and dialogue, adding depth and
engagement to multimedia presentations. Video
elements encompass moving images and footage,
including recorded scenes and animations.
Additionally, multimedia often incorporates
interactive features like clickable buttons,
hyperlinks, quizzes, and simulations, allowing for
user engagement and participation. This versatile
technology finds extensive applications in
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education, entertainment, advertising, gaming,
virtual reality, and various other fields, enhancing
communication and user experiences across
different platforms and devices[1, 2].

The application of multimedia technology in
developing software for military knowledge is
multifaceted and impactful. By leveraging
multimedia elements, developers can create
immersive and realistic simulations that replicate
combat scenarios, strategic planning exercises,
and operational procedures. These simulations
enable learners, including military personnel and
cadets, to gain hands-on experience in a
controlled environment, fostering practical skills
and decision-making abilities crucial for real-
world missions.

Moreover, multimedia-based educational
software offers versatility and adaptability in
training programs. Military training software can
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be customized to accommodate various learning
styles and preferences, catering to auditory,
visual, and kinesthetic learners alike. Interactive
features such as quizzes, animations, and virtual
tours further enhance engagement and
knowledge retention among learners.
Additionally, multimedia technology facilitates
remote learning and self-paced study, enabling
military personnel to access training materials
anytime and anywhere, which is particularly
valuable for individuals deployed in remote or
operationallocations [3].

However, the application of multimedia
technology for learning and accessing military
knowledge within domestic military units
remains limited, despite some units introducing
multimedia-based products for training and
teaching soldiers. The effectiveness of these
initiatives often falls short due to various reasons,
with a primaryissue being the lack of professional
expertise in graphic design to adequately meet
training requirements. Current practices often
involve simplistic recording of training processes
using cameras, resulting in products that lack
vivid visualization during training sessions. To
address this gap, there's a need to selectively
integrate 2D graphics, 3D graphics, and
simulation technology in each specific product.
This approach can yield vivid visualizations that
significantly enhance learning efficiency and
knowledge acquisition, meeting the actual needs
of military trainingand education.

Driven by the necessity to provide Defense and
Security education in high schools and universities
nationwide, a research team from the Institute of

Simulation Technology at the Military Technical
Academy has developed software products to
support learning, teaching, and research on
national defense and security knowledge for
educators, students, and pupils across the country.

2.SOFTWARE DEVELOPMENT METHODOLOGY
2.1. Objectives

The objective of this product is to aid officials and
educators in delivering defense and security
education at high schools and universities
through intuitive and engaging means, utilizing
vivid 3D simulation images. It also empowers
students to study independently effectively at
their convenience, regardless of location.
Furthermore, the product complements national
defense and security teaching programs in
various formats, prioritizing user-friendliness,
convenience, and ease of implementation.
Notably, the product is affordably priced and
comes with comprehensive support, including
warranty, maintenance, updates, and the
incorporation of new knowledge as needed.

2.2. Software building process

Creating a 3D simulation product requires a
comprehensive process that includes surveying,
measuring, taking photos, building 3D models,
and understanding the structure and principles of
motion for each type of weapon. Each of these
steps necessitates that workers research and
utilize various software tools and processing
techniques to produce the final product [4],[5].
The software construction process is carried out
by the author group according to the following
steps (figure 1):
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Figure 1. Software construction diagram
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For theoretical lectures, the tasks to be performed
include the following steps:

- Utilize Existing Educational Materials: Leverage
information and visual documents that are currently
used for teaching at military schools to ensure
consistency and relevance in the lecture content.

- Incorporate Survey-Based Visuals: Integrate
images and videos captured from actual surveys
to provide real-world context and enhance the
authenticity of the lectures.

- Process and Enhance Graphics: Process and
enhance graphic images to improve clarity and
instructional value, making the content more
engaging and easier to understand for students.

- Integrate 3D Model Exports: Use images exported
from 3D models to illustrate complex concepts
and structures, providing a visual aid that helps in
better comprehension of the material.

- Synthesize and Publish Lectures: Synthesize all
gathered and processed materials, build
comprehensive lecture documents, and publish
them in PDF format for easy distribution and
access by students.

The tools used include:

- Hardware: High-performance computers capable
of supporting advanced graphics processing.
These systems should have powerful CPUs, ample
RAM, and high-end GPUs to handle complex
rendering tasks and ensure smooth performance
during graphic-intensive operations.

- Software: Specialized software for designing and
creating 2D images. Key toolsinclude:

Adobe Photoshop: For editing and manipulating
images, creating detailed graphics, and preparing
visual content for lectures.

CorelDRAW: For vector graphic design, layout, and
illustration, enabling precise control over graphic
elements.

Adobe lllustrator: For creating scalable vector
artwork, designingicons, logos, and other graphical
elements used in educational materials.

For training lectures in the form of simulation films,
the tasks to be performed include the following steps:

- Research and Conceptualization: Begin by
thoroughly researching and understanding the
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training content to be depicted in the 3D
simulation. This step involves studying military
tactics, equipment operation, and procedural
protocols to ensure accuracy and effectivenessin
the simulation.

- Fieldwork and Data Collection: Conduct surveys,
film, and photograph actual weapons and
equipment used in military units. This fieldwork
provides essential reference material for creating
realistictexturesand modelsin the simulation.

- Texture Creation: Generate image data by
creating textures for various objects and
environments within the simulation. These
textures add depth, detail, and realism to the
virtual training environment.

- 3D Modeling: Develop detailed 3D models of
weapons, military equipment, and other elements
relevant to the training scenario. Utilize specialized
software tools to accurately model the physical
attributes and functionality of each object.

- Animation: Bring the simulation to life by
animating objects within the virtual environment.
This includes animating movements such as
weapon firing, vehicle maneuvers, and soldier
actions to simulate realistic scenarios.

- Content Publication: Once the simulation content
is complete, it needs to be compiled and
published for use in current training lectures. This
may involve integrating the simulation into
existing training materials or creating standalone
modules for specific training sessions.

The tools used include:

- Hardware: High-performance computers for
building 3D data, equipped with graphics and
video editing hardware to design 2D and 3D
models.

- Software: Specialized software from renowned
brands such as Adobe, Autodesk, and Maxon to
design and create 3D data. These tools, used by
architects, technicians, or technical experts,
support the design of 3D models according to
technical drawings in various formats, tailored to
each design and use requirement.

2.3. Software architecture and technology platforms
a) Software architecture

The software is built according to a 3-layer
architecture (figure 2):
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Figure 2. Three-layer architecture of the software

Application Layer: The top layer, also known as the
presentation layer, includes the main modules
responsible for handling user requests, managing
user interactions, and providing the user interface. It
communicates with the service layer to process and
display information effectively. This layer ensures a
seamless user experience by managing the
application's logic and workflow.

Intermediate Layer: Also referred to as the business
logic layer or service layer, this intermediary layer
connects the application layer with system
services. It contains classes and libraries that
handle the core functionality of the application,
such as business rules, data processing, and
validation. This layer is crucial for maintaining the
separation of concerns, allowing the application to
scale and adapt more easily.

Data Layer: The bottom layer, known as the data
access layer, is responsible for interacting with the
database. It manages data storage, retrieval, and
updates. This layer abstracts the underlying
database system and provides a consistent interface
for the intermediate layer to access and manipulate
data. Ensuring efficient and secure data transactions
is a key function of this layer.
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By employing a 3-layer architecture, the software
achieves better modularity, making it easier to
develop, maintain, and scale. Each layer has a
distinct role, which helps in managing complexity
and enhancing the overall robustness of the system.

b) Technology platforms

The software is built on the following technology
platforms:

Programming Languages: The primary program-
ming languages used are CH# and JavaScript. C# is
utilized for its robust, object-oriented capabilities
and seamless integration with the .NET Framework
and Unity3D. JavaScript is employed for client-side
scripting and enhancing interactive functionalities.

Development Environment: Development is carried
out using Visual Studio 2010 and MonoDevelop,
which provide comprehensive IDE support for C#
and .NET applications. Additionally, Unity3D serves
as the game engine for developing 3D simulations
and interactive content.

Database Management System: SQLite is used
as the database management system, chosen
for its lightweight, serverless architecture,
which is ideal for embedded applications and
rapid development cycles.
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Database Connection Technology: The .NET
Framework data providers are utilized for
connecting and interacting with the SQLite
database, ensuring efficient data handling and
transaction management.

3D Data and Animation Tools: 3DS Max and Cinema
4D are employed for creating and animating 3D
models. These tools provide advanced features for
modeling, texturing, and animating complex scenes
and objects.

Video and Audio Creation: Adobe Premiere and
Adobe After Effects are used to create lecture videos
and incorporate sound and image effects. Audacity
is used for audio editing and sound effects, ensuring
high-quality multimedia content.

Text Lecture Creation: Photoshop is used for
designing graphics and visual content, while
Microsoft Word is utilized for composing and
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formatting textual lecture materials.

3. RESULT AND CONCLUSION

3.1.Result

The main interface of the software is shown in Figure
3. The software encompasses key functions,
including displaying a comprehensive directory tree
containing lecture titles and details within the 3D
weapon models. It showcases detailed lecture
content, comprising theoretical, practical textbook,
and 3D simulation lectures. Users can interact with
3D simulations of weapon structures, exploring each
detail independently. The software facilitates image
publication for printing, teaching, or archival
purposes. Additionally, it supports user management
by functional role and enables testing of general
knowledge, specific content, and individual topics
within the training curriculum.
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Figure 3. Main interface of the software

The theoretical lectures integrated into the
software are meticulously crafted from standard
content textbooks and authoritative documents,
enriched with vivid and illustrative images
(figured). Each lecture is meticulously curated to
ensure clarity and comprehensiveness, providing
learners with a robust understanding of the
subject matter. These theoretical lectures,
meticulously assembled from trusted sources, are
meticulously formatted and published in PDF file
format. This format ensures accessibility and
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portability across various devices and platforms,
allowing learners to access the educational
content conveniently at their own pace and
convenience.

By leveraging standard content textbooks,
authoritative documents, and clear visual aids,
the theoretical lectures encapsulated within the
software empower learners to delve deep into the
subject matter, fostering critical thinking,
problem-solving skills, and knowledge retention.
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Sau bal hgc nay, hgc sinh:

LICH SU, TRUYEN THONG CUA LUC LUONG
VU TRANG NHAN DAN VIET NAM

= Méu dude nhdng nét ehinkhvd joh 20, ban ehil, truyédn thdng anh hing cla Ouldn Al

nhan dan Viet Nam, Cong an nhan dan Viél Mam va Dan guan by va.
<+  Ti nhing truyén thdng anh hing cia e lwong v trang ril ra duge nét oo ban cda
Mghé thudt gudn sy Vigt Nam qua mdi giai doan.

o KHOI BONG

1. Quan st hinh 1.1 va cho biét: Lyc lugng wi trang nhan dan Yiét Mam gdm nhiing thanh phén nao?
2. Hay ké v& nhilng ngudi than hofic ngudi xung quanh hogt déng trong luc ludng i trang nhin dén ma
am hidt.

Hinh 1.1. Lyg lugng va trang nhan darn Vigl Nam
Figure 4. Theoretical lecture features of the software

Furthermore, the software boasts an innovative 3D
simulation teaching feature, providing immersive
experiences that elucidate the intricate operating
principles of various weapons. Through this
interactive module, users can engage directly with
3D weapon models, gaining a deeper understanding
of their mechanisms and functionalities. The
simulation allows users to manipulate the 3D
weapon models with ease, offering intuitive
controls for rotation, movement, and zooming in
and out (figure 5). This hands-on approach enables
learners to explore the intricate details of each
weapon, fostering a deeper comprehension of its
components and operation.

Moreover, the interactive nature of the simulation
encourages active engagement and experi-
mentation, allowing users to test different
scenarios and observe the outcomes in real-time.
This experiential learning approach enhances
retention and mastery of the subject matter,
empowering users to apply their knowledge
effectively in practical situations.

By integrating 3D simulation technology with
direct interaction functions, the software provides
a dynamic and immersive learning environment
that promotes curiosity, exploration, and mastery
of weapon systems.
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Figure 5. Interactive and 3D simulation features of the software
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3.2. Discussion

Utilizing multimedia technology to create
educational tools for teaching national defense
and security presents several challenges. One
major issue is ensuring data security and
protecting sensitive information from cyber
threats and unauthorized access. Content
development is another critical area, requiring
accurate, up-to-date, and relevant material that
conveys complex concepts in an engaging manner
[6, 7]. User training and support are essential to
ensure instructors and students can effectively use
these tools, which also entails ongoing technical
support and updates. Cost and resource allocation
are significant concerns, with high initial
development costs and continuous maintenance
expenses. Pedagogically, it's crucial to create
content that enhances learning and provides
effective assessment methods. Moreover,
scalability is important for large-scale deployment
without performance degradation. Finally,
continuous evaluation and feedback mechanisms
are necessary for the ongoing improvement of
these educationaltools [8].

4.CONCLUSION
Overall, the product has facilitated officials and

teachers in delivering knowledge to students in an
intuitive and engaging manner, stimulating critical

thinking and creativity, thereby enhancing
learning efficiency. It harnesses the unique
advantages of technology, including multimedia
capabilities, high interactivity, personalized
learning activities, assessments, and timely
feedback. These features serve as vital
prerequisites for stimulating students' interest in
learning national defense and security education.
Consequently, the product helps students
comprehend and appreciate the strength of our
armed forces, nurturing aspirations to contribute
more significantly to our nation.

The software has been implemented across 30
schools within the military, spanning institutions
such as the Chemical Defense Officer School, the
Information Officer School, and the Army Officer
School. Feedback from users indicates that the
software is intuitive, user-friendly, and highly
effective, surpassing traditional teaching methods
in yielding significant learning outcomes. Its ease of
use and accessibility have contributed to its
widespread adoption, facilitating enhanced
comprehension and retention of critical concepts
among military personnel. This success underscores
the value of integrating technology into educational
practices within military contexts, paving the way
for more dynamic and efficient learning
experiences.
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Ung dung cong nghé da phwong tién trong xay dwng
va phat trién san pham phuc vu gidng day gido duc
quéc phongvaanninh

Trwong Qudc Hung, Vii Minh Hoang, Tran Thj Hai Anh,
Lwong Phan Quang va Nguyén Thj Lan

TOMTAT

B6i dudng kién thirc quéc phong va an ninh (QP-AN) Id mét chi trirong Idn cia Ddng, Nhd nwdc nhém gop
phén xdy dwng nén quéc phong toan ddn, nén an ninh nhén dén ngdy cang viing chéc. Tuy nhién, cdc
phuwong phdp truyén théng nham truyén dat chuyén mén quén sw & cdc trurong trung hoc va dai hoc phdi
déi mdt vdi nhitng thdch thirc ddng ké, khi cdc sdch gido khoa 16i thoi va cdc bai gidng tinh thurdong khéng
thu hut dwoc hoc sinh mét cdch hiéu qud. Bai viét nay dé xudt gidi phdp bdng cdch tich hop céng nghé da
phuong tién vao phdn mém gido duc, cung cdp cdc mé phdng tuong tdc, trdi nghiém thuc té do va thuyét
trinh da phurong tién dé duwa cdc khdi niém QP-AN vao cudc séng. Théng qua viéc dp dung nhitng céng cu
déi mdi nay, chung ta cé thé néng cao chét lwong gidng day QP-AN trén toan quéc, thu hut ngudi hoc hiéu
qué hon, thic ddy sw hiéu biét sGu sdc hon va cudi cting la cling cé su hiéu biét chung vé cdc vén dé quéc
phong va an ninh. Bdng cdch gidi thiéu céng nghé da phurong tién vao phdt trién phdn mém, bai viét nay
nhdm muc dich néng cao viéc gidng day QP-AN cho hoc sinh trén cd nudc.

Tirkhéa: da phuong tién, an ninh quéc phong, gidng day kién thirc quén sw
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