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Abstract: With the wave of digitization sweeping across the world, the status of communication
engineering is also continuously improving. As an important "bridge" connecting the world, it is also
driving society to develop at an unprecedented speed. In this field, wireless transmission technology
has gained a wide range of application prospects due to its unique advantages, promoting the
development of information and intelligence in society, and thus becoming a research hotspot in the
field of communication engineering. Based on this, this article briefly analyzes the concept of wireless
transmission technology, lists common wireless transmission technologies and their characteristics in
current communication engineering, and proposes application strategies for wireless transmission
technology in communication engineering, in order to provide effective reference and inspiration for
the further development and innovation of wireless transmission technology in the communication field.
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1. Introduction

The continuous development of modern society has made wireless transmission technology the core
content of the field of information communication. As a key means of achieving seamless information
transmission, it has already penetrated into all aspects of people's lives. Smartphones, Smart Homes,
the Internet of Things, and autonomous driving Technology are all the extensions and applications of
wireless transmission technology, which invisibly bring people more convenient and efficient life
experiences, and indirectly promote the rapid evolution of global communication systems. However,
with the continuous development of science and technology, as well as the continuous expansion of
application scenarios, wireless transmission technology also needs to address the challenges and
problems of "continuous iteration". It not only needs to consider the limited spectrum resources, but
also needs to pay attention to issues such as data transmission security and stability. Therefore, there is
not only important theoretical value, but also broad practical significance in the process of in-depth
exploration of wireless transmission technology in communication engineering.

2. Overview of wireless transmission technology

Wireless transmission technology is an important pillar of modern communication engineering
technology, completely breaking free from the physical constraints of wired transmission in the past,
and truly realizing the free transmission and sharing of information. The carrier of wireless
transmission technology is wireless signals such as electromagnetic waves and microwaves, which can
efficiently and quickly transmit multimedia information such as sound, data, and images to the
receiving end. Its characteristics of fast transmission speed, long transmission distance, and wide
coverage area are particularly prominent. It has been widely applied in mobile communication, Internet
of Things, satellite communication and other related fields, achieving profound changes in people's
lifestyles and social development models. Meanwhile, with the continuous progress of science and
technology, wireless transmission technology is also constantly innovating and gradually improving.
The new generation of wireless transmission technology not only improves transmission speed and
maintains transmission stability, but also effectively strengthens the security of its transmission process,
better protects privacy, and provides more reliable and efficient communication solutions for various
industries. In the future, it’s believed that wireless transmission technology will also play an important
role in more fields, effectively promoting the continuous development of information technology in
China's society and achieving continuous progress in the process of intelligence.
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3. Wireless transmission technology in communication engineering

In the field of communication engineering, there are various types of wireless transmission
technologies, but each has its unique application advantages. The following are the main wireless
transmission technologies and their characteristics in China at present:

3.1 Laser communication technology

There is a cutting-edge wireless transmission technology in communication engineering called laser
communication technology, which has prominent advantages and is gradually emerging in the field of
communication. The principle of laser communication technology is to use a laser beam as a carrier for
information transmission, and achieve high-speed and high-capacity data transmission through
effective modulation and demodulation. Due to its fast transmission speed, strong anti-interference
ability, and high confidentiality performance, laser communication technology can emit light and heat
in fields such as long-distance communication and high-speed data transmission. In practical
applications, laser communication technology has long been applied in satellite communication, ground
communication networks, and military communication, greatly meeting the needs of high-capacity data
transmission in such fields and ensuring stable communication quality in complex environments.
Meanwhile, the high security and privacy of laser transmission technology effectively prevent
information leakage and interference to a certain extent. Through the continuous improvement and
innovation of laser communication technology, it is believed that its application proportion in
communication engineering will continue to increase in the future, thus advancing the field of
communication engineering to new heights.[!)

3.2 Satellite communication technology

With the continuous innovation and replacement of technology, satellite communication technology
is also constantly advancing, playing its "temperature" in the field of communication engineering. As
an extremely important wireless transmission technology in communication engineering, it utilizes
artificial Earth satellites as relay stations to achieve wireless communication over long distances and
even globally. The coverage of satellite communication technology is very broad, with a relatively large
communication capacity, making its transmission quality very stable. Therefore, it is mostly used in
various fields such as international communication, television live broadcasting, navigation and
positioning. Not only that, satellite communication technology can also overcome geographical barriers,
achieving diversified information communication and exchange between different countries and
regions. Even in remote mountainous areas and across mighty oceans, communication can be
interconnected within satellite coverage. In addition, satellite communication technology can also
provide high-speed and high-capacity data transmission services for communication engineering,
ensuring its data support and meeting various application scenarios. The new generation of satellite
communication systems has achieved technological innovation, possessing more efficient transmission
efficiency, stronger anti-interference ability, and a wider range of applications, providing more
convenient communication services for the development of society.[?!

3.3 Infrared communication technology

With the continuous development of communication technology, infrared communication
technology is also constantly improving. The application of new encoding and decoding technologies,
modulation methods, and transmission protocols makes its transmission more stable, reliable, and
efficient. The basic principle is to regard infrared as the medium for information transmission, and
through a series of modulation and demodulation, achieve wireless data transmission. In multiple fields,
infrared communication technology has demonstrated its advantages of fast transmission speed, strong
confidentiality, and good anti-interference performance, especially in short distance communication
transmission scenarios. In indoor environments, infrared communication technology can be used for
wireless remote control, data transmission, interconnection between devices, as well as in smart homes,
medical equipment, security monitoring and other fields, providing people with high-quality
communication experiences.

3.4 LoRa technology

LoRa technology was developed and promoted by Semtech and has a wide range of applications in
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communication engineering. This wireless transmission technology is named "Long Range Radio",
which means it belongs to long-distance wireless communication, and its biggest feature is the unity of
low power consumption and long-distance data transmission. Under equal power consumption
conditions, LoRa technology has a longer propagation distance compared to traditional wireless
transmission technology, achieving effective expansion of communication range and providing strong
support for Internet of Things (IoT) applications. Moreover, it has also been widely applied in fields
such as smart cities, agricultural detection, and industrial automation, due to its advantages such as low
power consumption, low cost, long-distance communication, and strong anti-interference ability. LoRa
technology is based on a unique mechanism of spread spectrum modulation, utilizing linear frequency
modulation to generate chirped signals, effectively enhancing the signal's anti-interference ability and
penetration, indirectly achieving stable communication in complex environments. In addition, LoRa
technology also supports a variety of spread spectrum factors, making it more flexible and expandable,
and can adapt to different transmission rates and distance requirements. The characteristics of open
standards also ensure the rapid development of communication engineering.[’!

3.5 Wireless RF communication technology

Wireless radio frequency communication technology plays a crucial role in communication
engineering, mainly relying on wireless waves for information transmission and reception. With the
support of efficient modulation and demodulation technology, information signals are transformed into
electromagnetic wave signals, which are then sent. The receiving end then restores the electromagnetic
wave signals to original information, achieving long-distance and high-speed data communication.
Under this principle, the advantages of wireless radio frequency communication technology, such as
long transmission distance, fast speed, and large capacity, are infinitely amplified, and are widely used
in fields such as mobile communication and satellite communication. In mobile communication,
wireless radio frequency communication technology enables mobile devices such as smartphones and
tablets to transmit real-time voice, data, and video information, meeting people's communication needs
anytime and anywhere. In satellite communication, satellite forwarding signals are utilized to cover the
world and provide convenient remote control and intelligent management experiences in emerging
fields such as the Internet of Things and Smart Homes, further promoting its application and
development in various fields.

3.6 Cellular network technology

The application of cellular network technology in communication engineering is extremely
extensive and also significantly important. Due to its physical structure resembling a honeycomb, it is
named after it. By reasonably dividing the communication area into multiple small cells and setting up
base stations within each cell, wide coverage wireless communication services can be achieved. This
technology not only has fast mathematical transmission speed and stable data transmission, but also has
advantages such as supporting multi-user access and wide coverage. The large-scale application of
cellular network technology can enable efficient wireless communication in fields such as mobile
communication and satellite communication. Whether it is voice calls and data transmission in people's
daily lives, or real-time streaming media, online games and other applications for specific users,
cellular network technology can provide stable and high-quality communication services. In addition,
cellular network technology is also evolving with the times, from 3G and 4G technology to today's 5G
technology, which continuously improves data transmission speed, reduces latency, and provides users
with a better communication experience. In the future, cellular network technology will continue to
play its unique role in communication engineering, effectively promoting the development of wireless
communication engineering.

3.7 Wireless LAN technology

As another key wireless transmission technology in communication engineering, wireless local area
network technology is increasingly becoming an important pillar of information transmission in
modern society. On the basis of abandoning traditional wired connections, achieving high-speed and
flexible data exchange between devices not only provides a more convenient network access method,
but also greatly improves the flexibility and scalability of the network. In homes, offices, and public
places, it is easy to build a stable and widely covered wireless local area network by installing
appropriate access point devices. This not only meets the basic needs of users for daily internet access
and file transfer, but also supports advanced functions such as multimedia applications and real-time
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communication, effectively improving the users’ experience and work efficiency. In addition, while
providing services, it also effectively ensures the stability of data transmission, protects the security of
user data, and brings more convenience to people's lives and work.[*!

4. The significance of wireless transmission technology application in communication engineering
4.1 Improving communication efficiency and flexibility

The wireless transmission technology in communication engineering has freed itself from the
constraints of traditional wired communication and achieved wireless connection and data exchange
between devices. Reasonable application of wireless transmission technology in communication
engineering can maximize communication efficiency. Even without laying complex cables, fast and
stable data transmission can be achieved, greatly reducing the time required for communication
transmission. In addition, the high flexibility of wireless transmission technology can adjust the
communication range and communication methods according to the actual needs of users, so that it can
still maintain efficient transmission effects in different scenarios and meet the urgent communication
needs of the present. Whether at home, in the office, or in outdoor environments, wireless transmission
technology can bring more efficient and convenient communication services to people's work and life,
effectively improving the convenience of communication.

4.2 Expanding application areas and promoting innovation

The widespread application of wireless transmission technology in communication engineering not
only effectively promotes the sustainable development of the field of communication engineering, but
also provides strong technical support for other industries. In fields such as the Internet of Things,
intelligent manufacturing, and smart cities, wireless transmission technology can still play an extremely
important role by leveraging its own characteristics. In wireless sensor networks, relevant departments
can timely and real-time monitor the relevant parameters of the environment and the true status of
devices, further achieving intelligent management and control. In addition, wireless transmission
technology has also promoted the development of mobile Internet, cloud computing and other
emerging technologies. The information industry has ushered in large-scale innovation and upgrading,
improved production efficiency, and improved people's quality of life, injecting new impetus into the
sustainable development of society.[

4.3 Enhancing information security and reliability

With the continuous increase of network security threats, wireless transmission technology plays a
unique role in ensuring information security and reliability. In the process of applying wireless
transmission technology, relevant departments utilize advanced encryption algorithms and technologies
to effectively ensure the security of information during data transmission. Meanwhile, with the high
anti-interference ability and stability of wireless transmission technology, stable communication quality
can still be maintained in complex and ever-changing electromagnetic environments. Therefore,
wireless transmission technology has been recognized in fields such as finance, healthcare, and military.
In areas with high information security requirements, it effectively prevents data leakage and illegal
intrusion, thus achieving perfect protection of user privacy and rights.>

4.4 Promoting resource conservation and sustainable development

Compared to traditional wired communication, the rational application of wireless transmission
technology does not require the laying of a large number of cables and infrastructure, and can also
achieve the promotion of resource conservation and sustainable development goals, thereby greatly
saving valuable natural resources and energy.[) At the same time, its lower maintenance costs and
longer service life also reduce the operating costs and energy consumption of communication systems
to a certain extent. In the context of green communication and sustainable development, wireless
transmission technology has made tremendous contributions to building a green and environmentally
friendly communication network environment with its characteristics of reducing energy consumption
and environmental pollution.

Published by Francis Academic Press, UK

-168-



International Journal of Frontiers in Engineering Technology

ISSN 2706-655X Vol.6, Issue 3: 165-170, DOI: 10.25236/1JFET.2024.060321
5. Application strategies of wireless transmission technology in communication engineering

5.1 To strengthen technological innovation and research and development and improve wireless
transmission performance

The core of wireless transmission technology in communication engineering lies in its transmission
performance, including transmission rate, stability, security, and other aspects. In order for relevant
departments to fully leverage these capabilities, they need to continuously strengthen innovation in
related technologies, pay attention to the research and development of wireless transmission
technologies such as millimeter wave communication and visible light communication, and apply such
technologies to communication engineering as much as possible, bringing higher rates and lower delays
to wireless transmission. At the same time, relevant departments also need to optimize the performance
development of existing wireless transmission technologies, and achieve stable and secure data
transmission by improving algorithms and enhancing hardware performance. In addition, relevant
departments can strengthen international cooperation and exchange, draw on advanced wireless
transmission experience and technological achievements from the international community, and
promote the continuous development and innovation of wireless transmission technology, achieving
effective improvement of wireless transmission performance.

5.2 To build a wireless transmission network with multi-level coverage

The application of wireless transmission technology in communication engineering requires the
establishment of a sound network system to achieve widespread coverage and efficient transmission of
information. Therefore, relevant departments should build multi-level wireless transmission networks
based on various network forms such as macro cells, micro cells, and home base stations. In a
reasonably planned network layout, achieve synergy and complementarity between different networks,
thereby effectively improving the coverage range of wireless transmission networks and enhancing
transmission capabilities. In addition, relevant staff also need to pay attention to the issue of
connectivity between different networks, ensuring that information data can be smoothly transmitted
between different networks, and enabling users to achieve a "perfect" communication experience.

5.3 To promote the integration of wireless transmission technology with technologies such as the
Internet of Things and big data

Wireless transmission technology must be effectively integrated and innovated with other
technologies in order to continuously move forward in the current era of diversification. Due to the
continuous development of technologies such as the Internet of Things and big data, wireless
transmission technology has indirectly gained new application areas, greatly expanding its development
space. The relevant departments of communication engineering should actively promote the integration
of wireless transmission technology with Internet of Things, big data and other technologies, and create
a more intelligent and efficient information transmission system. The interconnection and
interoperability of the Internet of Things have been achieved through the application of wireless
transmission technology. By collecting and analyzing big data information, it also provides accurate
and real-time information services for various industries. In addition, relevant departments should also
pay attention to the security challenges brought about by the integration of new technologies, and
ensure the security and reliability of information transmission on the basis of strengthening security
protection measures.

5.4 To optimize spectrum resource allocation for wireless transmission technology

The development foundation of wireless transmission technology is spectrum resources. With the
increasing variety of wireless devices and the growing demand for communication, spectrum resources
are gradually becoming scarce. The relevant departments need to optimize the spectrum resource
allocation of wireless transmission technology, thereby improving the efficiency of spectrum resource
utilization. Firstly, relevant personnel should strengthen spectrum planning and management by
planning the scope and usage of spectrum resources reasonably, in order to avoid waste and conflict of
spectrum resources. At the same time, relevant personnel need to increase the promotion of spectrum
sharing technology development, and use advanced technologies such as dynamic spectrum sharing
and cognitive radio to achieve flexible use and efficient sharing of spectrum resources. In addition, it is
necessary to increase cooperation and exchanges with the international community, in order to jointly
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promote the rational use of global spectrum resources and achieve sustainable development.

5.5 To strengthen talent cultivation and team building, and enhance the application ability of
wireless transmission technology

The development of communication engineering cannot be separated from the strong support of
professional talents, and wireless transmission technology is no exception. The relevant departments
should strengthen the cultivation of talents in this field, as well as the effective construction of their
teams, to maximize the application ability of wireless transmission technology. On the one hand, it is
necessary to strengthen the talent cultivation efforts of universities and research institutions, in order to
cultivate a talent team with knowledge and innovative capabilities in wireless transmission technology.
On the other hand, it is important to improve the internal team building of the enterprise, introduce
outstanding talents, strengthen technical training, and thereby enhance the technical level and
application ability of the team. In addition, relevant departments should establish good incentive and
cooperation mechanisms to effectively mobilize the innovative vitality of such talents, and further
promote the continuous development and application of wireless transmission technology.

6. Conclusion

In summary, the application of wireless transmission technology in communication engineering
provides strong support for the development of modern society. From traditional radio stations to 5G
and 6G mobile communication, wireless transmission technology has gone through a long development
path and will continue to lead the future communication revolution. By continuously promoting
technological innovation and application expansion, wireless transmission technology will place
greater emphasis on efficiency, security, and reliability. With the continuous progress of wireless
transmission technology, we look forward to more innovative applications of this technology to meet
the growing demand for communication, inject new vitality into the development of communication
engineering, and bring more convenience and well-being to human society in the future.
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