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ABSTRACT 
 

Robotic simulators facilitate design and testing of robotic platforms. For 
the purpose of rapid development and education, currently available simulation 
packages can be overly complex and time consuming for the purpose of rapid 
development and education. The aim of this work reported here was to develop a 
robotic simulator that would address these issues. 

 The programming language python was chosen for its ease of use, 
readability, and rapid development pedigree. Third party software libraries were 
used develop the simulator; wxPython - a library for building graphical user 
interfaces; Pygame - a library used for 2d image rendering and user interaction. 

The simulator in its current state provides good functionality for the 
testing, development and validation of robotic control systems. Using the 
developed robotic simulator it is possible to simulate simple worlds, test the 
performance of robotic control algorithms, graphically visualise simulations in 
2d, and perform probabilistic mapping.  
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1.  INTRODUCTION 
 

Robotic simulation is the process of simulating robots in a virtual 
environment for the purposes of test and design of automated systems. In the case 
of mobile robotics a large area of interest is navigation – localisation, perception, 
path planning, object detection, and collision prevention. Robotic simulation is a 
form of continuous system simulation rather than discreet [1]. Navigation cannot 
always be broken down into a straight forward series of unique events as 
surroundings tend to change.  

The use of robotic simulation during a robot’s development can greatly 
increase the quality and cost effectiveness of its design.  Simulation can be used 
to validate control algorithms and to help engineers better visualise their 
algorithm’s behaviours. When compared to physical testing, simulation also 
allows for more rapid development and reductions in time and money required 
[2]. 

  
2.  ROBOTIC SIMULATION 
 

Robotic simulators started to appear in the early 90s [1]. The first two 
companies to develop software were Deneb Robotics (now part of Dassault 
Systems [3]) and Tecnomatix Technologies (now a subsidiary of Siemens [4]). 
Originally robotic simulation was only for robotic arms [1], and was focused on 
manufacturing and automation system such as welding robots or pallet handling 
robots.   
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4.  PROJECT OVERVIEW 
 
Clearly there are many commercial and open source simulation suites 

currently available. So why not just buy current available commercial software? 
Existing solutions tend to be overly complicated and time consuming for the 
purpose of rapid development and education. In creating a robotic simulator one 
can: 

1. Have full control of what the software can do 
2. The potential to address/explore issues that exist with current simulation 

packages 
3. As a learning exercise – To gain a higher understanding of mobile robotic 

navigation. 
 
The core aims of the simulator are to: 

1. Be accessible for users of any skill level. Anyone from a robotic software 
engineer to budding robotic enthusiast should be able to use the simulator 
effectively. 

2. Significantly decrease in the lead time and complexity of trivial tasks 
such as setting up a simulation, compared to current commercial and 
open source solutions currently available. 

3. To be an invaluable aid in the process of designing and assessing 
navigation, path planning, perceptive and localisation robotic control 
algorithms. 

4. To be easily adaptable and expandable for future development. 
5. To combine a high level API for controlling robots that is universally 

adaptable. 
 

5.  CREATING THE SIMULATOR 
 
5.1 Programming 

Obviously making a significant piece of software like this requires 
significant programming so much thought went into selecting the language, tools 
and libraries that were used to build the simulator. The programming language of 
choice was python. Python is a high level, interpreted, dynamically typed 
programming language. Python allows for rapid development of easily readable, 
cross platform code. 

Python has many uses and applications in science and engineering. An 
example of the use of python in mechanical and manufacturing engineering is 
SciPy. SciPy combines several mathematical libraries for numerical modelling, 
scientific calculations, plotting, and information analysis [12].  
 
5.2 Design 

The overall structure of the simulator is composed of 5 main components: 
the Graphical User Interface, the Control Interface, the simulator world, and the 
probability spaces – shown in figure 5 below.  

The world class contains all of the robots, objects and environments 
required for a simulation. The world class provides various functions for the 
addition, interaction, and sharing of objects contained within. The world is the 
core component of a simulator, and is frequently updated and queried by other 
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