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COMPARATIVE ANALYSIS OF ROBOTICS PLATFORM: WEBOTS, 

COPPELIASIM AND GAZEBO 

Rapid progress in field of robotics creates new challenges and need to 

implement modern methods aimed at developing competencies in field of latest 

technologies [1-5]. In modern world, robotics is becoming one of key industries. 

The rapid introduction of robotic systems in industry, medicine, logistics, and 

many other areas requires careful planning, design, and testing of these systems [1-

5]. One of most important tools for this is robotics platforms (simulators) that 

allow you to reproduce complex robot scenarios in virtual environment. 

The problem is that there are large number of platforms, each with its own 

unique capabilities, but not all of them are suitable for specific tasks or types of 

robots. The relevance of using simulation platforms is driven by need to reduce 

risks in development of robotic systems, optimize testing processes, and reduce 

cost of creating physical prototypes. In addition, simulators allow engineers to 

experiment with different configurations and scenarios, which significantly speeds 

up development process and improves quality of final product. 

The need to choose right simulator makes it important to conduct 

comparative analysis of different platforms to choose most effective one for 

solving specific engineering problems. This approach not only saves resources but 

also increases reliability and functionality of robotic systems. Robotic modeling is 

creation of physical prototypes at early stages of development. This allows you to 

identify potential problems and optimize design before mass production begins. 

However, creating physical prototypes can be expensive and time-consuming 

process, which emphasizes importance of using simulators effectively to minimize 

number of physical prototyping iterations. 

This study focuses on comparative analysis of three leading robotics 

simulators: Webots, CoppeliaSim, and Gazebo. The aim of study is to 

comprehensively examine and evaluate capabilities of these platforms for solving 

various tasks in field of robotics. 

Let's start with CoppeliaSim, formerly known as V-REP (Virtual Robot 

Experimentation Platform), which is one of best choices for modeling and 
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developing robotic systems at various stages of their creation. This platform is 

designed to model, test, and optimize robotic systems in virtual environment.  

The advantage of CoppeliaSim platform is ability to simulate many robots 

simultaneously, which is extremely useful for developing complex robotic systems 

such as multitasking robotic systems or autonomous vehicles. CoppeliaSim 

supports integration with other software tools, such as ROS (Robot Operating 

System), which expands its capabilities in context of developing complex robotic 

systems. 

Next, let's take look at Gazebo, powerful and widely used robotics modeling 

platform. Gazebo is known for its ability to provide accurate physical simulation 

and realistic environment reproduction, making it ideal tool for testing and 

developing complex robotic systems. One of the main advantages of Gazebo is its 

tight integration with ROS. Gazebo also supports simulation of large number of 

robots and sensors simultaneously, which allows you to reproduce complex 

scenarios such as cooperative work of several robots or navigation in dynamic 

environments. In addition, platform supports customization and addition of new 

physical models, which provides high flexibility for different types of robots and 

their operating conditions. Another important feature of Gazebo is its ability to 

work in real time, which allows testing robot control algorithms and responses to 

changes in environment in much same way as it would happen in real life. 

Let's move on to analysis of Webots, another popular platform in field of 

robotics modeling, which is distinguished by its versatility and powerful capabilities 

for modeling robotic systems. Webots supports simulation of variety of robotic 

platforms, including ground, aerial, and underwater robots. One of main advantages 

of Webots is its user-friendly interface, which allows users to easily create and 

modify three-dimensional models of robots and their environment. Webots also has 

large library of ready-made robot models and environments, which greatly simplifies 

modeling process and allows you to focus on developing algorithms and robot 

behavior. Comparison of key characteristics shown in Table 1. 

Table 1 shows that CoppeliaSim is notable for its versatility, in particular due 

to its support for multiple physics engines and powerful graphical interface. 

Although it has high entry threshold, which can be challenge for beginners, its 

integration with ROS makes it attractive choice for professionals. Gazebo has 

highest level of integration with ROS and active community, making it ideal 

choice for users working with ROS. Webots is suitable for educational purposes 

due to its ease of use and intuitive interface, but its capabilities for extending and 

integrating with ROS are somewhat limited compared to other platforms. Our 

comparative analysis of robotics platform in Fig. 1. 

This work provides in-depth analysis of three popular robotics platforms: 

Webots, CoppeliaSim (formerly known as V-REP), and Gazebo. The study 
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includes detailed overview of each simulator characteristics, their capabilities and 

limitations.  

 

Table 1 – Comparison of key robotics platform characteristics 

Platform/ 

characteristics 

CoppeliaSim Gazebo Webots 

Integration 

with ROS 
Full integration 

 

Full integration Integration at 

average level 

Ease of use High entry 

threshold, but 

great opportunities 
 

Average entry 

threshold 

High, especially 

for educational 

purposes 

Graphical 

interface 

Intuitive and rich in 

features. Flexible 

interface with many 

customizable 

windows. 

Simple, focused 

on efficiency. 

Minimalistic 

interface focused 

on 3D 

visualization. 

Simple, focused 

on efficiency. 

Minimalistic 

interface 

focused on 3D 

visualization. 

Licensing Commercial and 

free versions 
 

Open source 

(Apache 2.0) 

Commercial 

version, free for 

academic use 

Modeling of 

sensors 
Variety of sensors 

with high level of 

customization. 
 

Wide range of 

sensors with 

possibility of 

expansion. 

Large number of 

ready-made 

sensors. 

Modeling of 

physics 

Bullet, ODE, 

Newton, Vortex 

Bullet, DART, 

ODE, Simbody 

Bullet, ODE. 

Supported 

operating 

systems 
 

Windows, macOS, 

Linux 

Windows, Linux, 

macOS (through 

WSL) 

Windows, 

macOS, Linux 
 

Support for 

programming 

languages 

C/C++, Java, 

Python, Lua  
 

C++, Python, 

ROS 

C, C++, Java, 

Python, Matlab 

 

A comparative analysis of key aspects of these platforms is carried out. In 

addition, paper highlights specifics of each simulator in terms of robots types that 

can be modeled, environment creation capabilities, simulation speed and accuracy, 

and their applications in education and research. This study will provide users, both 

students and professionals, with valuable information to select most appropriate 

simulator for their specific needs and objectives. Understanding strengths and 

limitations of each platform will help to optimize workflow, increase development 



 

99 

efficiency, and provide more accurate simulation results in various areas of 

robotics.  

 

 
Figure 1 – Comparative analysis of robotics platform 

 

In addition, paper provides recommendations for choosing simulator for 

different tasks, which can greatly facilitate decision-making process for users with 

different levels of experience and different purposes for using robotics platforms.  

Webots is characterized by ease of use and good performance. CoppeliaSim 

offers most flexibility and customization options. Gazebo stands out for its close 

integration with ROS and open source. The choice of platform depends on specific 

project objectives, user experience, and integration requirements with other 

systems. Each of platforms in question has its own strengths and may be best 

choice depending on specifics of application. 
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