
 

Accepted Manuscript

Modelling and Simulation of a Non-Holonomic Omnidirectional Mobile
Robot for Offline Programming and System Performance Analysis

Mostafa Sharifi, XiaoQi Chen, Christopher Pretty, Don Clucas,
Erwan Cabon-Lunel

PII: S1569-190X(18)30088-1
DOI: 10.1016/j.simpat.2018.06.005
Reference: SIMPAT 1822

To appear in: Simulation Modelling Practice and Theory

Received date: 6 May 2017
Revised date: 21 May 2018
Accepted date: 26 June 2018

Please cite this article as: Mostafa Sharifi, XiaoQi Chen, Christopher Pretty, Don Clucas,
Erwan Cabon-Lunel, Modelling and Simulation of a Non-Holonomic Omnidirectional Mobile Robot for
Offline Programming and System Performance Analysis, Simulation Modelling Practice and Theory
(2018), doi: 10.1016/j.simpat.2018.06.005

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service
to our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and
all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.simpat.2018.06.005
https://doi.org/10.1016/j.simpat.2018.06.005


ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

Modelling and Simulation of a Non-Holonomic
Omnidirectional Mobile Robot for Offline

Programming and System Performance Analysis

Mostafa Sharifia, XiaoQi Chena, Christopher Prettya, Don Clucasa, and
Erwan Cabon-Lunelb

aDepartment of Mechanical Engineering, University of Canterbury, Christchurch 8041,
New Zealand.

bÉcole Nationale Supérieure de Techniques, Paris 91120, France.

Abstract

This paper presents 3D modelling and simulation of a non-holonomic omni-
directional mobile robot, MARIO – Mobile Autonomous Rover for Intelligent
Operations, using the Gazebo simulator and Robot Operating System (ROS),
aiming for offline programming and system performance analysis. For this
purpose, MARIO as a four wheel active driving/steering (4WD4S) platform
has been modelled and simulated based on the physical developed model.
Gazebo enables simulation of the world environment, physical model, sensors
and control system through the Unified Robot Description Format (URDF)
file. ROS is interfaced with Gazebo which allows utilization and implemen-
tation of different robotic software and tools on the simulated robot. This
presented approach allows development, testing and validation of MARIO
and required software before implementation on the real system. The pre-
sented approach also provides the essential theory and practice for robotic
system specialists in modelling and simulation of ground mobile robotic sys-
tems using Gazebo simulator and ROS.
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