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ANALYSIS OF ROBOTICS PLATFORMS FOR EDUCATIONAL AND RESEARCH 

PURPOSES 

ANDREIEV А.S., SOTNIK S.V. 

(anton.andreiev@nure.ua, svetlana.sotnik @nure.ua) 

Kharkiv National University of Radio Electronics 

 

The work discusses modern robotic simulators, in particular Webots, V-REP (CoppeliaSim) 

and Gazebo, which are widely used for educational and research purposes. A comparative analysis 

of capabilities of these platforms, their features, and limits of their application is carried out. The 

article provides recommendations for choosing simulator depending on specific tasks of user. The 

use of robotics simulators in education plays important role because they allow students and 

researchers to acquire practical skills in near-real-world conditions without need to use physical 

prototypes. This is especially important when studying complex robotic systems where mistakes 

can be costly or even dangerous. Simulators provide opportunity to experiment with different 

scenarios, develop and test control algorithms, which significantly speeds up learning process. 

 

Problem Statement. 

Rapid progress in information systems, automation, and robotics creates new requirements for 

training of qualified specialists [1-4]. Game-based learning methods are becoming important tool in 

process of mastering complex technologies, as they provide students with opportunity to train in an 

interactive environment that simulates real-world situations. Such methods often include 

simulations (platforms) and virtual laboratories where students can work with virtual models of 

automated systems and robots. Given that robotization is becoming increasingly relevant in modern 

world, where robots are being introduced into various industries, topic of game-based training is 

becoming particularly important. Effective training of future specialists to work with robotic 

systems is key factor in ensuring their successful integration into real production processes and 

other areas of activity [5-7]. 

This paper focuses on robotics education. Robotics modeling is process of creating virtual 

models of robots and their environments for simulations and testing. It is important tool in modern 

robotics education, enabling students, engineers, and researchers alike to develop, test, and optimize 

robotic systems without need for physical prototyping in early stages of development.  

Robotics simulators provide virtual environment in which to model physical properties, 

sensors, actuators, and control algorithms of robots, which significantly speeds up development 

process and reduces costs. 

The aim of work is to analyze simulators such as Webots, V-REP and Gazebo with subsequent 

identification of all features of such tools. So, it is planned to: 

- overview of characteristics of Webots, V-REP and Gazebo; 

- detailed analysis of simulators' capabilities; 

- overview of limitations of Webots, V-REP, and Gazebo. 

This comparison will help users choose most suitable simulator for their specific tasks, 

whether for educational purposes, research projects, or industrial development. Understanding 

strengths and weaknesses of each simulator will help optimize workflow, increase development 

efficiency, and provide more accurate simulation results. 

 

Essence of study.  
To begin with, Webots is powerful and versatile robotics simulator developed by Cyberbotics 

Ltd, which was released in 1996 [8]. Webots offers three-dimensional modeling environment with 

realistic physics that allows you to create and program various types of robots, from simple wheeled 

robots to complex humanoid robots. The simulator supports variety of programming languages, 

making it flexible tool for developers with different backgrounds. 

mailto:anton.andreiev@nure.ua
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Next, let's look at V-REP (Virtual Robot Experimentation Platform), which was developed by 

Coppelia Robotics GmbH and first released in 2010 [9]. This simulator quickly gained popularity 

due to its flexibility and wide customization options. V-REP was distinguished by its distributed 

control architecture, which allows you to control each object in scene using built-in scripts, plug-

ins, ROS nodes, remote API clients, or custom solutions.  

However, it is important to note that in 2019, V-REP was discontinued and replaced by new 

product called CoppeliaSim, which inherited and expanded functionality of V-REP [9].  

And third analog of simulator for robotics is Gazebo. It is open-source simulator developed as 

part of Player project in 2002 at University of Southern California. It was originally created as 

complement to Player, popular robot control software. Since 2012, Gazebo has been developed as 

separate project under auspices of Open Source Robotics Foundation (OSRF) [10, 11]. 

Gazebo offers ability to accurately and efficiently model groups of robots in complex indoor 

and outdoor environments. It supports variety of physics engines, such as ODE, Bullet, Simbody, 

and DART, allowing users to choose one that best suits their application. One of key advantages of 

Gazebo is its tight integration with ROS (Robot Operating System), making it popular choice 

among researchers and developers working with ROS.  

Webots, V-REP, and Gazebo are simulators (platforms) that are powerful tools in field of 

robotic modeling, each with its own development history and unique characteristics, which are 

shown in Table 1. 

 

Table 1 – Comparison of key characteristics 

Platform/feature CoppeliaSim Gazebo Webots 

Supported operating 

systems 
 

Windows, macOS, 

Linux 

Linux, Windows, 

macOS (through 

WSL) 

Windows, macOS, 

Linux 
 

Modeling of physics 
 

Bullet, ODE, Vortex, 
Newton 

ODE, Bullet, DART, 
Simbody 

ODE, Bullet, etc. 

Support for 
programming 
languages 

Python, Lua, C/C++, 
Java 

 

C++, Python, ROS Python, C, C++, Java, 
MATLAB 

Licensing Commercial and free 
versions 

 

Open source (Apache 
2.0) 

Commercial version, 
free for academic use 

Ease of use High entry threshold, 
but great 
opportunities 

 

Average entry 
threshold 

High, especially for 
educational purposes 

Community support Active community, 
documentation. 

 

Very active 
community, lots of 
resources. 

Moderately active 
community. 

Extensibility 
 

High, support for 
custom modules. 

Highly efficient, easy 
to integrate with other 
tools. 

Medium, support for 
custom objects and 
sensors. 

 

Table 1 includes item of integration with ROS (Robot Operating System), software framework 

widely used in robotics for robot control, software development, and creation of complex robotic 

systems. 

 

Conclusions 

This paper provides in-depth analysis of three popular robotics simulators: Webots, 

CoppeliaSim (formerly known as V-REP), and Gazebo. Analysis of various robotics modeling 

platforms has shown that each has its own unique features that should be considered when choosing 

tool for educational and research purposes. Webots, V-REP (now CoppeliaSim), and Gazebo offer 

powerful capabilities for modeling robots in virtual environment, providing support for various 

physical engines, programming languages, and integration with ROS. 
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Webots is versatile and flexible tool with powerful physical simulation, making it suitable for 

wide range of tasks, but it has high entry threshold that can be challenging for beginners. 

CoppeliaSim, successor to V-REP, is noted for its flexibility and modular extensibility, making it 

ideal choice for users who require high level of customization and adaptation. Gazebo, with its tight 

integration with ROS and support for multiple physics engines, is best choice for researchers 

working in this ecosystem. 

Thus, choice of simulator should be based on specific needs of user, taking into account 

factors such as supported operating systems, physical modeling requirements, programming 

language support, licensing terms, ease of use, and level of community support. Choosing right tool 

will optimize development process, reduce costs, and improve simulation results. 

 

LIST OF REFERENCES 

1. S. Sotnik, ―Gamification in science: game platforms for learning,‖ Комп'ютерні ігри та 

мультимедіа як інноваційний підхід до комунікації - 2023 / Матеріали III Всеукраїнської 

науково-технічної конференції молодих вчених, аспірантів і студентів, Одеса, 28-29 жовтня 

2023 р. 2023, рр. 87-89. 

2. S. V. Sotnik, ―Safe cobots in development of industrial robotics. Diss. Barca Academy 

Publishing,‖ The 8th International scientific and practical conference ―European scientific 

congress‖. 2023, рр. 201-205. 

3. S. V. Sotnik, ―Analysis of searching methods for explosive objects using information 

technology and computer modeling,‖ Стан, досягнення та перспективи інформаційних систем 

і технологій / Матеріали XXIV Всеукраїнської науково-технічної конференції молодих 

вчених, аспірантів та студентів. Одеса, 18-19 квітня 2024 р. 2024, рр. 20-22. 

4. S. V. Sotnik, ―Modeling design of mobile robotic platform,‖ Стан, досягнення та 

перспективи інформаційних систем і технологій / Матеріали XXIV Всеукраїнської науково-

технічної конференції молодих вчених, аспірантів та студентів. Одеса, 18-19 квітня 2024 р. 

2024, рр. 481-482. 

5. І.С. Зарубін, ―Ефективність використання роботизованих систем у виробництві,‖ 

Комп‘ютерно-інтегрованих технологій, автоматизації та робототехніки 2024: матеріали 

I-ої Всеукраїнської конференції, Харків, 16-17 травня 2024 (CITAR-2024). 2024, рр. 150-153. 

6. I. S. Nevludov, et al., ―Cloud giants: AWS, Azure and GCP,‖ 2023 2nd International 

Conference on Innovative Solutions in Software Engineering Ivano-Frankivsk, Ukraine, November 

29-30. 2023, рр. 18-23. 

7. Я. І. Халімонов та інші, ―Створення інтелектуального модулю для автоматизованого 

моніторингу середовища у приватних та комерційних приміщеннях з використанням 

комп'ютерно-інтегрованих технологій,‖ Сучасні проблеми в радіоелектроніці, 

телекомунікаціях» (СПРТ‘2024). 2024, pp. 176-181. 

8. N. Sanghvi, R. Niyogi, A. Milani, ―Sweeping-Based Multi-Robot Exploration in an 

Unknown Environment Using Webots,‖ ICAART (1). 2024, pp. 248-255. 

9. L.Yesmakhanova, ―Modeling robotechnical mechatronic complexes in v-rep program,‖ 

Informatyka, Automatyka, Pomiary w Gospodarce i Ochronie Środowiska. 2024, Т. 14, №. 2, pp. 

141-148. 

10. G. D. Wijaya et al., ―Comparative study of Gazebo and Unity 3D in performing a virtual 

pick and place of Universal Robot UR3 for assembly process in manufacturing,‖ Simulation 

Modelling Practice and Theory. 2024, Т. 132, pp. 102895. 

11. Z. Deineko et al., ―Multimedia Systems in Education,‖ International Journal of Academic 

Information Systems Research (IJAISR). 2022, vol. 6 issue 7, pp. 23-28. 
 

  

https://scholar.google.fi/citations?view_op=view_citation&hl=uk&user=z_eMRPcAAAAJ&sortby=pubdate&authuser=1&citation_for_view=z_eMRPcAAAAJ:WqliGbK-hY8C
https://scholar.google.fi/citations?view_op=view_citation&hl=uk&user=z_eMRPcAAAAJ&sortby=pubdate&authuser=1&citation_for_view=z_eMRPcAAAAJ:uWiczbcajpAC
https://scholar.google.fi/citations?view_op=view_citation&hl=uk&user=z_eMRPcAAAAJ&sortby=pubdate&authuser=1&citation_for_view=z_eMRPcAAAAJ:uWiczbcajpAC
https://scholar.google.fi/citations?view_op=view_citation&hl=uk&user=z_eMRPcAAAAJ&sortby=pubdate&authuser=1&citation_for_view=z_eMRPcAAAAJ:vDijr-p_gm4C

