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Abstract: The improvement of wireless communication network capacity has always been an
important issue of concern in the industry. Network coding technology, as an innovative
communication method, encodes and processes data at network nodes to achieve effective
transmission and sharing of data, providing new ideas for improving the capacity of wireless
communication networks. A wireless communication network capacity enhancement strategy based
on network coding can significantly improve the efficiency and reliability of data transmission,
thereby enhancing network capacity, by optimizing coding algorithms and implementing multi-path
parallel transmission. This strategy not only fully utilizes redundant information and resources in
the network, but also to some extent compensates for losses during signal transmission, enhancing
the robustness and reliability of the network. With the continuous development of wireless
communication technology, network coding based capacity enhancement strategies for wireless
communication networks will play a more important role in the future, promoting the continuous
evolution of wireless communication networks and providing users with more efficient and reliable
communication services.

1. Introduction

The capacity enhancement strategy for wireless communication networks based on network
coding is one of the current research hotspots in the field of wireless communication [1]. With the
continuous development of wireless communication technology, the improvement of network
capacity has become a focus of attention. As an effective data transmission technology, network
coding provides new ideas and methods for improving the capacity of wireless communication
networks|[2].

Network coding achieves effective transmission and sharing of data by encoding and processing
data on network nodes, thereby improving the transmission efficiency and capacity of the network
[3]. In wireless communication networks, transmission efficiency and capacity are often limited due
to signal interference and attenuation caused by various factors. The capacity enhancement strategy
of wireless communication networks based on network coding can further enhance the capacity of
wireless communication networks by optimizing network coding algorithms, implementing
multi-path parallel transmission, and cross layer optimization and collaborative design[4].

Optimizing network coding algorithms is key to improving the capacity of wireless
communication networks [5]. By conducting in-depth research on the principles and characteristics
of network coding, designing coding algorithms suitable for wireless communication networks can
improve the reliability and efficiency of data transmission, thereby enhancing network capacity.
Implementing multipath parallel transmission is also an important means to improve the capacity of
wireless communication networks. By establishing multiple transmission paths in the network and
utilizing network encoding to achieve parallel data transmission, the throughput and capacity of the
network can be significantly improved. Cross layer optimization and collaborative design are
comprehensive strategies for improving the capacity of wireless communication networks. By
comprehensively considering the mutual influence and constraint relationships between different
network layers, optimizing the allocation and collaborative work of network resources can further
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improve the performance and capacity of wireless communication networks [6].

The capacity enhancement strategy for wireless communication networks based on network
coding has important research value and practical application prospects [7]. By continuously
optimizing network coding algorithms, implementing multi-path parallel transmission, and cross
layer optimization and collaborative design, we can further enhance the capacity of wireless
communication networks and meet the growing demand for data transmission.

2. Overview of network coding technology and its application prospects in wireless
communication

2.1. Overview of network encoding technology

Network coding technology is a revolutionary technology in the field of modern network
communication. It breaks through the limitation of traditional network communication where
information can only be simply routed and forwarded. By encoding and combining data at
intermediate nodes, it achieves more efficient transmission of information[8].

In traditional network communication, the transmission of data packets often adopts a storage to
forwarding mode, where each node only forwards the data packets without any processing. The
emergence of network coding technology has broken this limitation [9]. It allows intermediate
nodes to encode multiple received packets, generate new encoded packets, and send them to
downstream nodes. This encoding operation can fully utilize redundant information in the network,
improve data transmission efficiency and reliability [10].

Network coding technology introduces encoding operations on network nodes, enabling each
node to encode and combine the received information, and send the encoded information to the next
node. This processing method not only improves the transmission efficiency of the network, but
also enhances the robustness of the network, enabling it to maintain high communication quality
even in the face of node failures or link congestion.

Network coding technology also has good scalability. With the expansion of network scale and
the increase of complexity, traditional routing and forwarding mechanisms are often difficult to
cope with. Network coding technology can adapt to network environments of different scales and
requirements by increasing the number and complexity of coding nodes.

Network coding technology is an efficient, reliable, and scalable network communication
technology. It breaks the limitations of traditional network communication and opens up new paths
for the development of modern network communication. With the continuous progress of
technology and the expansion of application scenarios, network coding technology will play a more
important role in the future.

2.2. Application prospects of network coding technology in wireless communication

As a revolutionary communication technology, network coding technology has gradually
emerged in the field of wireless communication in recent years, and its application prospects are
very broad. Wireless communication, as the main way of information transmission in modern
society, is facing increasing demands for data transmission and limited network resources. Network
coding technology provides new ideas and methods to solve these problems.

Network coding technology can significantly improve the capacity of wireless communication
networks. In wireless communication networks, signal transmission is often affected by factors such
as multipath effects, interference, and attenuation, leading to limited network capacity. Network
coding technology, by encoding and processing data at network nodes, can merge multiple data
streams into one encoded data stream for transmission, thereby improving spectrum utilization and
transmission efficiency, and thus enhancing the capacity of wireless communication networks.

Network coding technology can enhance the robustness and reliability of wireless
communication networks. In wireless communication, packet loss and transmission errors are
common due to unstable communication links between nodes. And network coding technology can
to some extent compensate for data loss and errors during transmission by introducing redundant
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information, improving the reliability of data transmission. Network coding can also transmit data
in parallel across multiple paths, and even if some paths fail, data transmission can be restored
through other paths, enhancing the robustness of the network.

Network coding technology can also promote the intelligence and collaboration of wireless
communication networks. With the continuous development of wireless communication networks,
the access of various intelligent terminals and devices is constantly increasing. How to achieve
collaborative work and resource sharing among devices has become an urgent problem to be solved.
Network coding technology can encode and combine data at the network layer, achieving data
sharing and collaborative processing, providing strong support for the intelligence and collaboration
of wireless communication networks.

The future possibilities of applying network coding technology in wireless communication are
vast. It holds the potential to bolster the capacity of wireless networks, enhance their resilience and
dependability, and foster network intelligence and cooperation. As technology advances and
application areas expand, network coding technology is poised to assume a pivotal role in wireless
communication, ushering in greater convenience and novel opportunities in our daily lives.

3. Analysis of the relationship between network coding and capacity improvement of wireless
communication networks

With the rapid development of wireless communication technology, people's demand for
network capacity is increasing day by day. In this context, network coding technology, as an
innovative communication method, is closely related to the improvement of wireless
communication network capacity.

Network coding technology achieves effective transmission and sharing of data by encoding and
processing data on network nodes. In wireless communication networks, network capacity is often
limited due to various factors affecting signal transmission, such as multipath effects, interference,
and attenuation. Network coding technology can introduce redundant information during the
transmission process, improve the efficiency and reliability of data transmission through encoding
and combination, thereby helping to enhance the capacity of wireless communication networks.

Network coding technology has the ability to optimize network resource allocation. In wireless
communication networks, the limitation of resources is an issue that cannot be ignored. By applying
network coding technology, we can more efficiently utilize network resources and achieve
optimized resource allocation. With the help of network coding, multiple data streams can be
merged into one encoded data stream for transmission, reducing resource waste, improving
spectrum utilization, and thus enhancing network capacity.

Network coding technology can also be combined with other key technologies of wireless
communication networks to achieve more efficient collaborative work. Network coding can also be
combined with technologies such as collaborative communication and cognitive radio to jointly
promote the increase of wireless communication network capacity.

There is a close relationship between network coding and the capacity improvement of wireless
communication networks. The application of network coding technology can significantly improve
the transmission efficiency, reliability, and resource utilization of wireless communication networks,
thereby helping to achieve an increase in network capacity. With the continuous advancement of
technology and the expansion of application scenarios, it is believed that network coding will play a
more important role in the field of wireless communication, providing strong support for the
improvement of network capacity. Table 1 clearly shows the relationship between network coding
and capacity improvement in wireless communication networks.
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Table 1 Relationship between Network Encoding and Capacity Enhancement of Wireless
Communication Networks

Content Describe Function/Significance Conclusion
Growth in With the rapid development of
demand for wireless communication Highlighting the .
. . . . Improving network
wireless technology, people's demand urgency of improving oS .
S o . capacity is crucial
communication for network capacity is network capacity
networks increasing day by day
. e I ti
Effectively transmitting and nnovative .
. . communication Network coding helps
Network coding sharing data through data . .
4 - methods to improve to increase network
technology encoding processing on o ) .
transmission efficiency capacity
network nodes o
and reliability
. The capacity of wireless Reflects the challenges .
Factors affecting pactly ot w . . & New technologies are
. communication networks is faced by wireless
signal L . . needed to solve
. limited by multipath effects, communication o
transmission . . transmission problems
interference, and attenuation networks
Introducing Network coding introduces Improve data Redundant information
redundant redundant information during | transmission efficiency | helps improve network
information transmission and reliability performance
Network coding can more Optimizing resource
Optimize efficiently utilize network Reduce resource waste allocation through
resource resources and achieve and improve spectrum network coding to
allocation optimized allocation of utilization enhance network

résources

capacity

Combining with
other
technologies

Network coding can be
combined with technologies
such as collaborative
communication and cognitive
radio

To achieve more
efficient collaborative
work and jointly
promote the increase of
network capacity

Combining multiple
technologies to enhance
network capacity
enhancement effect

The Importance

Closely related to the capacity

Significantly improve
transmission efficiency,

Network coding plays
an important role in

of Network improvement of wireless S . .
. S reliability, and resource improving network
Encoding communication networks SO .
utilization capacity
With the advancement of
. technology ar'ld the exp ansion - prvide strong support Network coding has
Technical of application scenarios, . . .2
) . for improving network broad application
Prospects network coding will play a -
capacity prospects

more important role in the field
of wireless communication

4. Wireless communication network capacity enhancement strategy based on network coding

Wireless communication networks are pivotal in modern society, yet the escalating demand for
faster and more reliable data transmission urgently necessitates the augmentation of network
capacity. A promising solution lies in the capacity enhancement strategy for wireless networks,
leveraging network coding.

This technology significantly boosts data transmission efficiency and reliability by encoding and
processing data at network nodes. In wireless networks, signal transmission is often hampered by
interference and attenuation, limiting capacity. However, network coding introduces redundant
information during transmission, enabling parallel data transmission and sharing through encoding
and combination. This enhances spectrum utilization and partially compensates for signal losses,
thereby boosting wireless network capacity.

Furthermore, optimizing network coding algorithms is a key component of this strategy. By
deeply exploring the principles and characteristics of network coding and designing tailored
algorithms for wireless networks, we can further enhance data transmission efficiency and
reliability. These algorithms can be dynamically tailored to network conditions and transmission
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needs, ensuring optimal resource allocation and utilization, thereby further boosting wireless
network capacity.

Implementing multipath parallel transmission is also an important component of capacity
enhancement strategies for wireless communication networks based on network coding. By
establishing multiple transmission paths in the network and utilizing network encoding to achieve
parallel data transmission, the throughput and capacity of the network can be significantly improved.
This strategy not only fully utilizes redundant paths and resources in the network, but also improves
the reliability and stability of data transmission, providing users with a better communication
experience.

The capacity enhancement strategy of wireless communication networks based on network
coding is a technology with broad application prospects. It can significantly improve the capacity
and performance of wireless communication networks by introducing network coding technology,
optimizing coding algorithms, and implementing multipath parallel transmission. With the
continuous advancement of technology and the expansion of application scenarios, it is believed
that this strategy will play a more important role in the field of wireless communication, bringing
more convenience and possibilities to people's lives and work. Table 2 clearly shows the capacity
enhancement strategy for wireless communication networks based on network coding.

Table 2 Capacity Enhancement Strategies for Wireless Communication Networks Based on

Network Encoding
Content Describe Conclusion
Wireless communication Key role in modern society, meeting . .
. Development is crucial
network transmission needs
Capacity improvement Demand growth and urgent improvement Urgent demand
. Improve efficiency and reliability, achieve Effective means to
Network coding L . .
parallel transmission increase capacity
Encodllng'alg.orlthm Design spemal'lzed algorlthms, dynamically Further increase capacity
optimization adjust and optimize
. . Multipath lleli h liabili I k
Multipath transmission ultipath parallelism enhances reliability and mprove networ
throughput performance
application prospect Broad prospects play an important role Bring more convenience

5. Conclusions

In the field of wireless communication networks, with the continuous progress of technology and
the expansion of application scenarios, the improvement of network capacity has become a focus of
industry attention. The wireless communication network capacity enhancement strategy based on
network coding, with its unique advantages and innovation, provides an effective solution to solve
this problem.

Network coding technology, as a revolutionary communication technology, achieves effective
transmission and sharing of data by encoding and processing data on network nodes. In wireless
communication networks, signal transmission is often affected by various factors such as
interference and attenuation, leading to limited network capacity. Network coding technology can
introduce redundant information during transmission, improve the efficiency and reliability of data
transmission through encoding and combination, and thereby enhance the capacity of wireless
communication networks.

The capacity enhancement strategy for wireless communication networks based on network
coding is not limited to the application of a single technology, but also combines various means
such as optimizing coding algorithms and implementing multi-path parallel transmission. By
conducting in-depth research on the principles and characteristics of network coding, designing
coding algorithms suitable for wireless communication networks can further improve the efficiency
and reliability of data transmission. Establishing multiple transmission paths and utilizing network
encoding to achieve parallel data transmission can significantly improve network throughput and
capacity, providing users with a better communication experience.
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The wireless communication network capacity enhancement strategy based on network coding
has significant advantages in enhancing network capacity, optimizing resource allocation, and
improving data transmission efficiency. With the continuous progress of technology and the
expansion of application scenarios, this strategy will play a more important role in the field of
wireless communication, promote the continuous development of wireless communication
technology, and bring more convenience and possibilities to people's lives and work.
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