Intro to Robotics software packages

The current document summarizes some of the ROS-based and non-ROS based software, packages, and filetypes used in robotics research.
Based on their application, the software are categorized into four groups control, mapping, physics, and simplification.

ROS BASED SOFTWARE

visualization
tool. It shows
what the robot
thinks is
happening:
Visual
simulation of
the digital
environment of
the robotina
way that is
understandable
in human terms

User Interface

Renders virtual environment; used to
tweak robot sensors

Image Ref

Software Description Language Applications SCHEMATIC

ROS Robotics Python/C++ Control:
Operating The directory structure of packages. ROS = l-T + Q + *g + ﬁi
System: Can be used with all software in this plumbing tools . capabiliies  community
composed of section. Image Ref
nodes and
topics (edges)

RViz A3D Graphical Mapping:
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https://www.ros.org/blog/ecosystem/
https://qiita.com/srs/items/6044686a2a734f7c4c50

hrwros_gazebo/worlds/hrwros.world
<?xml version="1.0"?>

<sdf version="1.5">

<world name="hrwros_world">

<include>
<uri>model://conveyor</uri>
<pose>1.2 5 0 0 0 -1.571</pose>
</include>
<1-- include logical camera model (s
</world>
</sdf>
Image Ref

implement state
machines within
ROS for

behavior design

User Interface

Gazebo A 3D simulator. | Graphical Mapping:

(Ignition) It shows whatis | User Renders virtual environment. Can use
happening to Interface, .sdf and .urdf models together via
the robot: Python (for spawner node, but the environment
Defines a virtual | math) is not as clear to humans as it is in
world for a RViz
simulation
robot. A gazebo -
world file is Uses tweakable physics which can
composed of affect robot movement
many .sdf
models. ROS
support is
directly built
into Gazebo

FlexBE A way to Graphical Simplification:

Allows the user to use a non-coding
drag and drop interface instead of
coding the different states a robot
can be in and the goal (end state)

) here -->

Image Ref
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https://learning.edx.org/course/course-v1:DelftX+ROS1x+1T2020/home
https://people.kth.se/~schillin/flexbe.html

NON-ROS BASED SOFTWARE

Unity Easy-to-use C#t/Javascript/ | Simplification: = Hierarchy
game engine Visual Everything in the scene including
scripting scripts and objects is stored in a
hierarchy.
Can be used in conjunction with ROS
to place the actual ROS robot into the
scene along with URDF files etc
Just like RViz/Gazebo except itisin
Unity, so it can use Unity features,
but this requires a lot of tinkering
because ROS support is a plugin, not
built directly into unity
Mapping:
The scene is itself a virtual
environment that can be defined
Physics:
Unity has a physics engine that can
affect anything in the scene
Myrobotlab | Open-source Java (only Control: B
framework for | works with Controls a physical robot and can e
robotics and Arduino communicate with other robots. W e -
creative microcontrolle | Includes support for speech — s
machine control | rs) recognition, text to speech, motor —"
control, servo control, GUI [E——— i
controllers, and microcontroller m,;’": ;“
communications e =
e P Googlestr et
ET ¢ e
oo
Image Ref
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http://myrobotlab.org/screenshots

PACKAGES

Movelt!

ROS package
used for
manipulation.
Used in
conjunction
with RViz.
Controls
move_group
ROS nodes
inside
MoveGroup
Interface
separated into
Movelt! Setup
Assistant and
Movelt!
Commander

Graphical
User Interface

Used to control move_group nodes
and manage collisions, joints, and
robot poses

Robot Poses

Image Ref

Open-RMF

Open Robotics
Middleware
Framework:
Open-source
modular
software system
that enables
robotic system
interoperability
(ie,
collaboration
between
robots).

These are ROS
libraries

Python/C++
(ROS)

Control:

Allows multiple ROS systems to
communicate and work with each
other

Task input
(Ul porais, etc )

T st maonin
(fre, o) |

rmf_core

fleet
adapters

ey rncroms
by iy

Image Ref
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https://learning.edx.org/course/course-v1:DelftX+ROS1x+1T2020/home
https://www.robotics247.com/article/open_rmf_addresses_growing_interoperability_needs

FILETYPES

URDF Unified Robot XML Physics:
Description: Language of joints and links (joints link A
displayed in a connect links which give structure)
tree format These joints and links can then be jo ||I’-‘:/ joint B
(acyclic, referred to in code to perform
directed graph) actions, such as moving an arm
Describes all link B link C
elements of a
robot and can .
be placed into -
Gazebo or Unity
to show what link D
the robot
actually looks
like Image Ref
XACRO XML Macros: XML Simplification: i ——
must be Simplifies URDF and gets around its
converted to limitations with the programmatic
URDF for usage generation, templates, parameters,
in ROS and imports This snippet expands to

Image Ref
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https://www.mathworks.com/help/physmod/sm/ug/urdf-model-import.html
http://wiki.ros.org/xacro

