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Why are simulators needed?

● Improve safety during UAV software development

● Reduce costs for development
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Validation procedure in the development cycle



Selection Criteria for UAV Simulators

Source: Survey of Simulators for Aerial Robots https://ieeexplore.ieee.org/document/1066597

https://ieeexplore.ieee.org/document/10665978


UAV Simulators Overview

4 simulators were selected:

- Gazebo
- Flightmare
- Microsoft AirSim
- NVIDIA Isaac Sim



UAV Simulators Overview
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Distribution Analysis

● Bibliometric Analysis

● Automation

● Data Visualization
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● Google Scholar and Semantic Scholar

● Simulators and Flight Control Software

● With UAV and without UAV

● In Total and Over Years (2000-2025)



Distribution Analysis
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Gazebo is the most popular 
coupled with all flight 
control software.

AirSim is also shown to be 
quite popular but more 
moderate.



Distribution Analysis
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Distribution Analysis
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PX4 and ArduPilot are 
considerably more 
widespread.



Distribution Analysis Over Years
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The growth is observed for all simulators.



Distribution Analysis Over Years UAV
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The growth in the context of UAVs is also seen for all simulators.



Identifying the Research Gap

● 13 sources
● 234 worlds, 164 unique worlds
● 1870 models, 1029 unique models
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Gazebo world is an XML file 
with .world or .sdf extension.



Gazebo worlds and models analysis
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Most worlds and models do not 
contain any plugins, joints, and 
sensors.



Development of a New Gazebo World With a Moving Car

● Gazebo as a simulator

● ArduPilot as a flight control software

● ArduPilot Gazebo official plugin as a connector

● Plugin DiffDrive is used to make the car move

● Plugins TriggeredPublisher and KeyPublisher are used to make car move with 

a keyboard

15



Demonstration

https://www.youtube.com/@sofiia_budilova

https://www.youtube.com/@sofiia_budilova


Conclusion and Future Work

Aerial robotics and UAVs are developing. Simulators prove useful in testing 
new algorithms.

Many simulators already exist. Each year the amount of papers with 
simulators grows.

Gazebo is the most robust out of all of them.

Many Gazebo worlds do not contain moving objects. Because of that a new 
Gazebo world with a moving car was presented.

This simulation can accelerate and enhance the security of UAV software 
development, such as for object-tracking algorithms.
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Thank you for your attention!


