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Overview

1. Visualization in ROS

2. Other ROS utils

1. Tranformation

2. URDF

3. Ros time and ros bag

3. Simulation in ROS

4. Best practices in ROS
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ROS Characteristics

• Process 
management

• Inter-process

communication

• Device drivers
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• Graphical 
user 
interface

• Simulation

• Visualization

• Data logging

• Control

• Planning

• Perception

• Mapping

• Manipulation

• Package 
organization

• Software 
distribution

• Documentation

• Tutorials



Rqt visualizer & user interface (1)
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Rqt visualizer & user interface (2)
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Rqt visualizer & user interface (3)
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Rqt visualizer & user interface (4)
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Rqt visualizer & user interface (5)
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Rqt visualizer & user interface (6)
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URDF+Xacro
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Unified Robot Description Format (URDF) is an XML 
format for representing a robot model.
It enable to describe kinematic, visual and dynamic 
properties of a manipulator.
http://wiki.ros.org/urdf
Xacro is an XML macro language: enable 
construction of shorter and more readable XML files 
by using macros that expand to larger XML 
expressions.
http://wiki.ros.org/xacro
ROS provides parsing tools for reading and checking 
URDF files:
http://wiki.ros.org/urdf/Tutorials

<robot name="test_robot">
<link name="link1" />
<link name="link2" />
<link name="link3" />
<link name="link4" />

<joint name="joint1" type="continuous">
<parent link="link1"/>
<child link="link2"/>

</joint>
<joint name="joint2" type="continuous">

<parent link="link1"/>
<child link="link3"/>

</joint>
<joint name="joint3" type="continuous">

<parent link="link3"/>
<child link="link4"/>

</joint>
</robot>

http://wiki.ros.org/urdf
http://wiki.ros.org/xacro
http://wiki.ros.org/urdf/Tutorials
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URDF Simple Example



TF Transformation System
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TF Transformation System
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TF Transformation System
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TF Transformation System
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RViz
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RViz Display plugin
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TF Transformation System
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Simulation environments in ROS
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• Rviz a complex 3D visualizer, fundamental for debugging and 
better understanding

• It could also «animate» robotic kinematic chain (URDF 
models)

• Sometimes a more complete simulation is needed, including
the behaviour of robots

• Gazebo is the default simulator used in ROS framework, 
maintained as a separate project from OSRF.

• V-REP is a robotic simulators developed by Coppelia
Robotics

• It is a commercial software, that can be obtained for free in 
its educational version. 



Gazebo Simulator
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V-rep Simulator
CoppeliaSim
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• V-REP has support for Windows, Linux and Mac operating systems. 

• It is possible to use 7 different programming languages with V-REP, the default language 
being Lua.

• V-REP doesn’t have a native ROS node for it. 

• his means that it is not yet possible to run it as a part of a ROS system in a single 
launchfile, but instead alongside it, in another Linux terminal. 

• On the other hand, V-REP does offer a default ROS plugin that can be used in VREP Lua 
scripts for creating ROS publishers and subscribers.. 



Comparison of (main) Simulation Environments for ROS
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Simulation Scene description example: 
Simulation Description format (SDF)
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ROS Time
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ROS Bags
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Debugging strategies
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ROS Best practice (1)

You should follow all the 
rules/recommendations described 
in the previous presentations!
For example:

• Check for available solutions (packages, nodes, …), 

• Understand design pattern underneath successful and working 
packages/stack 

• Define common units, please refer to Standard Units of Measure and 
Coordinate Conventions.

• Test your code (push only tested code on the shared repository)

Albert is
watching you!

http://www.ros.org/reps/rep-0103.html
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ROS Best practice (2)
Messages

• Check if common messages are already available: 
https://github.com/ros/common_msgs

• Create separate packages that contain only messages, services and 
actions (separation of interface and implementation).

• Do not define a new msg/srv/action definition for each 
topic/service/action! 

• Complex messages are built through composition (e.g. 
geometry_msgs/PoseWithCovarianceStamped).

• Try to avoid building messages that tend to not get completely filled out.

https://github.com/ros/common_msgs
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ROS Best practice (3)
Package Organization

• The overhead of a ROS package is not large. Define separate packages wherever they 
make sense. Pay attention to avoid over 

• The package dependency graph must be acyclic, i.e. no package may depend on another 
that directly or indirectly depends on it. → Avoid combining nodes that pull in mutually 
unneeded dependencies and are often used separately (to eliminate unnecessary build 
overhead).

• Create separate packages that contain only messages, services and actions 

• Group related packages in stacks.

• Package Names → Choose the name carefully:
• They are messy to change later.

• Package names are global to the entire ROS ecosystem.

• Try to pick names that will make sense to others who may wish to use your code.



Questions?
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The contents of these slides are 
partially based on: 

Please check also: https://github.com/leggedrobotics/ros_best_practices/wiki

https://github.com/leggedrobotics/ros_best_practices/wiki

