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Abstract

As a powerful unmanned aerial vehicle (UAV) simulation platform, GAZEBO constructs a highly re-
alistic physical environment for UAV simulation and is also equipped with a rich variety of sensor
models. This paper focuses on elaborating an UAV simulation system based on the GAZEBO simula-
tion platform. The system integrally incorporates three core algorithm modules: localization and
mapping, path planning, and attitude control. The localization and mapping module can adopt
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diversified localization and mapping algorithms to ensure the precise localization and mapping of
the UAV in complex environments. The path planning module relies on advanced path planning al-
gorithms, and based on environmental information and task requirements, it efficiently generates
smooth global and local flight paths. The attitude control module, on the other hand, adjusts the
flight attitude of the UAV in real time according to the generated paths, ensuring the stability and
accuracy of the flight. Finally, this paper conducted a flight test on the UAV simulation system to
verify the feasibility and stability of the system.
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Figure 1. Diagram of the UAV system framework
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Figure 2. Diagram of the UAV system core algorithm framework
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Figure 3. Diagram of the odometry module
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Figure 5. Diagram of the attitude control module
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