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Background:

Objectives:
Explore the feasibility of integrating a 5G network .

The advantages of 5G are ultra-low latency, high
bandwidth, and the ability to support a massive
number of connected devices

This offers significant potential for enhancing
UAV operations which requires robust and
reliable communication systems that can
maintain seamless control and data transmission
In complex, dynamic environments

Adapted Network Architecture from previous
student evaluating Data Distribution Service
(DDS) performance of an unmanned system
network

for UAV control and sending of data to ground
control station wusing a multi-ink network
architecture that incorporates DDS

Evaluate the throughput and latency
performance of the individual point-to-point links
across various nodes, under ideal and |jitter
network configurations as well as multi-flow
configuration

Compare and analyze the network performance
of the 5G network architecture against the
network architecture of the earlier network

Results and findings:

For |Ideal configuration, 5G technology
demonstrated significant improvements in
throughput and latency, particularly for links
such as H3 to H4 and H4 to H5. Less evident
gains for H1 to H3 links, where bottlenecks from
legacy networks like WiFi and SATCOM Ilimited
the 5G benefits

In the Jitter Configuration, 5G exhibited
resilience by maintaining superior throughput
and latency, even under jitter conditions,
outperforming WiFi at higher publication rates

In the Multi-Flow Configuration, although the
overall throughput remained stable due to low
data demands, 5G significantly reduced latency,
highlighting its effectiveness Iin minimizing
delays even under modest network usage

Source: [1]Y. K. D. Cheng, “Performance analysis of an unmanned systems communications network using data distribution service in a lossy

environment,” M.S. thesis, Naval Postgraduate School, Monterey, CA, USA, 2021. Available: https://apps.dtic.mil/sti/citations/AD 1150444

Network Architecture:
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Simulation Configurations and Scenario:
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