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How to create a course for The Robot Ignite Academy

In this class, you will learn how to create a new course for The Robot Ignite Academy

Interested in being part of our excellent ROS academy, because now you can collaborate with us
doing exceptional and complete courses on various ROS themes and their applications

From how to create it, it must contain minimally, how to assemble the different units, how to use
the simulations, and much more. Collaborate with us in this incredible community, and help ROS
Developers to continue their arduous learning path in a more enjoyable and unique way.

If you are interested in becoming a Robotics Developer you will need to know how to represent
the robot structure in the proper way so you can program it with ROS.

(To know more about becoming a robotics developer, read this guide about How To Become a
Robotics Developer (http://www.theconstructsim.com/become-robotics-developer/))



http://www.theconstructsim.com/become-robotics-developer/

This rosject has been created by Christian Chavez and Ricardo Tellez from The Construct. You
can use this rosject freely as long as you keep this notice.

REQUIREMENTS :

» Basics of Linux. If you don't have that knowledge, check this FREE online course
(https://www.robotigniteacademy.com/en/course/linux-robotics/details/)

» Ros Basics. If you don't have that knowledge, check this online course
(https://www.robotigniteacademy.com/en/course/ros-in-5-days/details/)

e ... That's it! Let's go!

In this class, we'll learn:

» How to create a course for the Robot Ignite Academy

How to use this ROSject

A ROSject (http://rosjects.com) is a ROS project packaged in such a way that all the material it
contains (ROS code, Gazebo simulations and Notebooks) can be shared with any body using
only a web link. That is what we did with all the attendants to the Live Class, we shared this
ROSject with them (so they can have access to all the ROS material they contain).



https://www.robotigniteacademy.com/en/course/linux-robotics/details/
https://www.robotigniteacademy.com/en/course/ros-in-5-days/details/
http://rosjects.com/

In[ ]:

Check this webinar to learn more about ROSjects and how to create your own ROSjects.

You will need to have a free account at the ROS Development Studio (http://rosds.online)
(ROSDS). Get the account and then follow the indications below.

Robot for today's Live Class

Today you're going to use the MPO-500 by Neobotix

How to create a course for Robot Ignite Academy

0. What you need to create for the course?

In order to submit your course, you need to create 5 different notebooks teaching the material you
want to teach. You may also include some code or datasets (those are optionals).

First notebook is just a demo of what the whole course is going to achieve The units 2, 3, 4 are the
ones where you teach the subject divided into parts. Unit 5 is the project, where you make the
student apply all the part you taught into a single full project.

Before start creating the course, you need to decide a few things:

» Decide the subject you want to teach. Select one of the available subjects here
» Decide how you are going to divide your teaching in 3 notebooks
» Decide the simulation you are going to use

The following is a list of all the steps required to create the course

M


http://rosds.online/

1. Create the course template

After login into ROSDS, press on the button New Course

DEVELOPMENT
S TUDIO

® My ROSe....

On the new page, fill all the details as follows:

« ROS Configuration: Select the distribution of ROS you want to create the course for. You can
create courses for ROS Classic and ROS2. At present only ROS Kinetic and ROS2
Eloquent are accepted.

ROS CONFIGURATION Ubuntu 16.04 + ROS Kinetic + Gazebo 7

Ubuntu 16.04 + ROS Kinetic + Gazebo 7

Ubuntu 18.04 + ROS Meledic + Gazebo 9
Ubuntu 18.04 + ROS2 Dashing

Ubuntu 18.04 + ROS2 Eloquent

« Subject: select the main subject of your course.

SUBJECT Basic ROS v
Navigation
Perception

Robot Creation
Manipuiation
Adtificial Intelligence
ROS Debug

Course Of Product

ROS Projects

« Title: What is the title of your course?

How to use laser data in ROS

« Tagline: that is a short single sentence that describes your course.

Leam how to use laser data in Ros, in order to use the data, or app\y filters and even merge some data in real appucaumns with ROS
« Overview: include a few sentences describing your course.

Leaming how to use laser data of your robot in order to know your environmet. How does it work. How can you use filters in order to have a better result. How can you merge them in order to geta
better data information. Finally, how to put all this needed knowledge in an aplication of a rabot simulation.

» Learn: Indicate a list of the main things that the student will learn with your course



- How does the laserscan data work

- How to put some filters to get a better result
Hinus tn marna tn lasaresan Aata %

e Author name: your full name

AUTHOR NAME Christian Alberto Chavez Vasquez

« Author description: a brief description of you indicating why you are an expert in the subject
you are teaching in this course

AUTHOR DESCRIPTION A Ros developer with 2 master degree in automation, domotics and robotics

« Author's picture: upload a picture of yourself.

Choose File | 21751833_10...3794_n,jpg

SELECT THE SIMULATION

® FROM ROSDS LIBRARY FROM A PUBLIC REPOSITORY
Next thing you have to indicate is the simulation the students will use to practice. You have two
options:

» Use one of the simulations we already provide (ROSDS library)
» Use your own simulation

IMPORTANT: if this is your first time doing a course, we highly recommend you to use one of the
ROSDS library.

If you select ROSDS Library

¢ Select the world in which the robot will show

Barrels

Canyon View
Circuit

Clearpath Playpen
Cooperation
Corridor

Costa Coffee
Donutwarehouse
Empty + Wall

Empty + Walls
GolfCircuitsmall
husarion_maze
japanese_room

Line Follower
LowPolyForest
Neighborhood

PR2 pick and place
Small Neightborhood

Summit XL Office

Tiago Small Office:
ROSDS WORLD Tiago Small Office !

» Select the robot that will be used in that world for the practice



Autonomous Vehicle
888

Carbot

DogBot

Felch

Garbage Collector
Gurdy

Haro

Hector Quadrotor
Husky

IRI WAM

Jackal

Jibo

KinovaGen3

Mira

mm_400
mmo_700

mp_400

mp_500

aaaaaaa oBOT mpo 500

If you select From a public repo

« Indicate the repo address to clone with git
« From that repo, indicate the package that launches the simulation
» From that repo, indicate the launch file that launches the simulation

After pressing the button Create the template of the course will be created and you will get a
screen similar to this:

Course: Testing creating a subject

®© Ubuntu 16.04 + ROS Kinetic + Gazebo 7
9 2020-02-05

B o

2. Launch the template to start creating the content

Press the red button that says Open of the previous image. Then press again the same button on
the screen that appears. Your template is being started.

After a few seconds, you will have the template opened. You should get a screen like this:



Current project: Course: Testing creating a subject 0 Course Creator Mode

(>

Real Time: 00 00:00:28
Sim Time: 00 05:59:31 B

B Jupyter Notebook cEOxE
File ~ Edit  View Insert  Cell  Kemel  Widgets | Python2 O

B+ x @B 4 ¢ MHRin B C » | Makdown =

This is the course creation instructions notebook

Do it like below:

. Simulation log
Units

« Unit1

2
3

‘c
=

=

nit
ojec

S

B
B

On the image you can see your working space for creating a course. You can see two main things:

1. The simulation on the back: the robot simulation has been launched by default so you can
start testing from minute one.
2. The main Jupyter notebook: similar to this notebook that you are reading

3. Start creating the units

You need to create 5 units for each course. To access each notebook that you are going to fill, go
to the top of the notebook that will open when you start the course and use the links provided.
Press on the link to open the given notebook, and write/update thee notebooks.

If you want to add code, include it in the catkin_ws.

Shorcuts to your course units

Example Unit 1 Introduction

You will create a notebook similar to this one.



How to use Laserscan data with ROS

robotignite
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Unit 1. Introduction

Why shoul you take this course?
In robofics then ans diferent byimes of et oblained from sensors thal alow us i krosw e ervirgnment inahich oo robol operaies, ons of the most
mportant i ksescan. Lassrcoan ke wead fo know the anvironment around the robot. that is, to knoe F thiens i an abslade and ils dgistanos from the

robol, fherefore, s allows to know the snvinonmand and to nevigets In It Nasigation and evading chstackes & a fundameantal part of mobike roibofes, and
using & laser sansor s basically assantial, & is for this reasorm fhat & i wary impatant 10 know hiow 8o use e dala provided by this knd of laser

And using a laser is an easy way to da this?

Well, mast of the tima & quibs asy, ROS has soveral packages thal alkow us o work guickly and sasily with this type of dala, howear, thers o ocnasons
whir & will ba recessary b0 apply eriain Tilems or modifications o oblain @ bater reading of the emironment , which oplimize the operation of our robol

Hands-on right now!

Wi batier start Ban with 2 practical example of e use of a lsar. For this axample, we wil usa the mpo_ 500 robat in cnie of cur simualed erviranments, and
atsarsa e dala emited by our laser. Folow the falowing instructons.

r oD W nEs W e e - = =

-

- Tam

[T

aFaed Flases

Ere Hesrmren B e

Wl Tiramr | LEHI6I 728080 el Mlsqenst | 3 23 Fapmaranareal

Exmcuts in Shal #1
ot tlon . launch

In [ 7: M| reslaunch wnitl Eat

With this command you are exorubing & simpea ROS program which allows you 1o sae hvw lasar 5 working and how can e robot usa his data io navigabe
and avoid obstacies. Oulte imeresting, right? Keep neading for Surther instructians!

End of demg

What wan will lsarn

But, is not only the notebook. you have to prepare the unit as a project, in order to have everything



In [ ]:

In [ ]:

ready to the student, let's see what we did to get this unit finished.

Simulation

You have already the simulation already running, the one you choose before, so don't worry about
that.

The code

In this case you as a demo that the student just will run to see what he or she could learn, you
have to prepare everything,

starting with the package, the scripts, launch files or configuration of rviz

In this case we create a package an called it unit1, don't forget that this should be in the
catkin_ws

M cd catkin_ws/src

M catkin_create_pkg unitl rospy

inside we create a folder and call it src and inside it we create a file and call it avoid.py. This is the
file



In[ ]: M #!/usr/bin/env python
import rospy
from geometry_msgs.msg import Twist
from sensor_msgs.msg import LaserScan

class mpo_500():
def __init_ (self):

self.mpo_500 vel publisher = rospy.Publisher('/cmd_vel', Twist, queuc
self.mpo_500 sub = rospy.Subscriber("/sick_front/scan", LaserScan, s¢
self.cmd = Twist()

self.a =
self.b =
self.c= 0.0
self.ctrl_c = False

[N

.0
.0

self.rate = rospy.Rate(10) # 16hz
rospy.on_shutdown(self.shutdownhook)

def scan_callback(self, msg):
self.a = msg.ranges[90]
self.b = msg.ranges[len(msg.ranges)/2]
self.c = msg.ranges[len(msg.ranges)-90]

def how_move(self):
while not self.ctrl c:
if self.b >5:
self.b=5
if self.a >5:
self.a=5
if self.c »>5:
self.c=5

if self.b >self.a and self.b> self.c :
self.cmd.linear.x = 0.45
self.cmd.angular.z = 0.0
rospy.loginfo("Moving mpo_500 forward!")

if self.a »self.b and self.a> self.c :
self.cmd.angular.z = 0.15
self.cmd.linear.x = 0.09
rospy.loginfo("Moving mpo 500! left")

if self.c >self.a and self.c> self.b :
self.cmd.angular.z = -0.15
self.cmd.linear.x = 0.09
rospy.loginfo("Moving mpo_500! right")

self.mpo 500 vel publisher.publish(self.cmd)
#print "a = "+ str(self.a)+" b = "+str(self.b)+" c= "+str(sel;

def shutdownhook(self):
# works better than the rospy.is_shutdown()



self.ctrl c = True

if _name__ == '_ main__"':
rospy.init_node('mpo_500 test', anonymous=True)
mpo_500_object = mpo_500()
try:
mpo_500_object.how_move()

except rospy.ROSInterruptException:
pass

Then we create a launch file with an rviz configuration inside a new folder called /aunch. This is the
file

In [ J: M <launch>
<!-- My Package launch file --»>
<node pkg="unitl" type="avoid.py" name="mpo_test" output="screen">
</node>
<node type="rviz" name="rviz" pkg="rviz" args="-d $(find unitl)/rviz/lasc¢

</launch>

We know that you know how to do these steps, however, mentioning them is not too much.

Preparing the notebook

As you develop this unit we advise you to take pictures or gif, this will help the notebook to be
better understood and that the student will pay more attention, here are some examples.




As an introductory part do not forget to comment that it is all that the student will learn in the
course, and in turn will help you better organize the distribution of the following units

Example content unit (2,3,4)

This is an example of a notebook of the content of unit 2



How to use Laserscan data with ROS

robotignite

A C A D E M Y

Unit 2. What is Laserzcan and how to use it

Eciimated tims 1o completion: 1'% hows
Edmnu lnted rebat

Whist will yow beam with thic unlt?

What kind of msg use the laser's topic

oif Jedok_frombisoan o se B you can use tha tollewing o

CaGE ENEOr_mEgeilacerioan

As the first unit, is not enough to just write the notebook, sometimes you will have to prepare



scripts, or packages or just prove in order to have some images to add in your notebook. let's see

Don't abuse the theory

The theory is very important when introducing new concepts, however, in robot ignite academy we
consider that the practice is fundamental and the best way in which you can learn, that's why we
give it so much importance, learn by doing. Do not hesitate to put concepts on the topics you are
addressing, however, you can not leave something loose, have the student assimilate the
knowledge by putting them into practice as soon as possible

as in the previous chapter, exploit the tools of the academy, you have to get used to the use of the
shell, but it will be better if you can observe graphic tools or the same simulation, a complete
practice can help to settle all the knowledge imparted much better

@ EXPLORER: USER G a -

+ M catkin_ws
n.py” name="turtlebot_test”

“«m
< W clase
+ M launch
en launch

Ln53,Col13 LF UTF-8 Spacesi4 Python & 01
y_12 >_#3

er/.ros/log/334£049c-4£24-11ea-b01le-02217d4b88ea/roslaunch-rosdscomputer-3118.log
ge. This may take awhile.

g log file disk usage. Usage is <1GB.

Remember that the academy has a distribution that allows you to see many things optimally at the
same time, take advantage of this distribution so that the student can observe multiple things at the
same time, in this example, an output that shows the terminal and how it acts in the simulation .

Also due to this distribution remember that the student has listed the shell that you can use, do not
forget to specify in which shell to run a command, so as not to confuse the student in the process

Images of the unit

We also know that a picture is worth a thousand words, so do not forget to include in your
notebook various images that show the process through which the student will go through to
complete the unit. This will allow you to guide the student, and prevent them from getting lost along
the way, and give you the assurance that everything is tested and is on track.



For example here are some pictures that we use in unit 2

nser:~5% rostopic list

/clock

/cmd wel

/cob_scan unifier/scan unified
/gazebo/link states
/gazebo/model states
/gazebo/parameter descriptions
/gazebo/parameter updates
/gazebo/set link state
/gazebo/set_model state
/joint_states

/odom

/rosout

/rosout agg

/sick back/scan

/sick front/scan

/tE

/tf static

user:~3 rostopic info /sick front/scan
Type: sensor msgs/LaserScan

Publishers:
* /gazebo (http://rosdscomputer:39209/)

Subscribers: None

user:~$ rosmsg show sensor msgs/LaserScan
std msgs/Header header
uint32 seq
time stamp
string frame id
float32 angle min
angle max
angle increment
time increment
scan_time
range min
range max
ranges
intensities

One of the most difficult parts is to put yourself in the student's place, as you know the subject you
are teaching, sometimes many steps may seem obvious to us, however, for someone who is just
beginning it will be important to have each procedure step by step if possible.

Example Unit 5 project



This is an example of the notebook of the project of the course
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Unit 5. Project

Ecdimated $ime o ooenpletion: 10 fours
‘Wiist will you lsam In fhlc unis?

=  Prachoe averything wou leam through e course
«  [Put bogeiner aversthing thal is nesded in onder 1o complele the tasi of the project.

Help the mpo_500 to avoid all the obstacles in the office.

Hele the meo_ 500 1o avokd &l chetacks while moving ancund the oice, the robol must reach both ends of the office dodging TumBure and labiks, in the case
o e bahbes 13k ingo account that you shoukd awoid colliding with e logs dua B the robal haight

Backzally, in this projact, you will have boo

Apply all the theory thal is given in the course Decice on a Sratagy 1o sobe ihe problem Implement this siralegy in e simuliion erwironment Do as many
fesis a5 required in the simudation environment unbil it works To achiove sucoess in this projct, please Tolow the B slens balow that will provide cloear
nsiructons, and evan solulons

Algo, remember oo

= Creale your packages and code in the simulabian environment as you have been doing throughoul e course

= Uz thi consolas to gather information abowt the stalus of the simaaled obat.

= Uz tha I0E fo creaie your programs and execuln them through the consoles, chserving e results on e simulebon soreen. - Yiou can usae othar
consois bowalch cals o Inpics, sendces, ar acion serverns

= Evmryhing that you oreaba in s unit will be aulcmatically Saved in your Space. You can come back b this unk at any Hme and confinus with your work
from where you ket off.

= Ewary ima you need o resal the postion of tha robol, just press the restart bution in the simulabon window.

«  Use the debugging boots bo iy 1 find what is nol working and why (Por instance, the rz Dol is very usatul for this purpase).

‘Whiat doss mpa_GDE Provide to Program B7 So tha main queshon is, whnat can you 9o with mpo_500 trom a ROS programming point of vies? Which
sansors and actuaiors dogs mpo 500 providae that will allow youw o do e besi?

Good question! mpa_500 provides the ioliowing sensors and aclualars

BSMEOrE -Lasor snson mpa 500 has bwo lasar sensor, and iopics for each one and & lopic that Fase e mangs of ot lasar, you can fnd them bocauso Sy
finsih in /5can. ~Jdametry: Thi cdometny of the robot can be actessed through e icdom topic. Astustons -Speed: You can send Speed commands o move
thear bt throigh thio fomd_ved topic

M thiat yoiu knor This relovant Bopdes of tha nobal, | s waur job be figune cut this fypes of massages, and how b Lo e, in oner o make B robot do what
you want o oda.

Praiacte that inuvalva a challanna



T IVIUVLY LITUL HIVVIVG U VITUIIvIIYY

The projects to be carried out must contain the application of everything learned in the course in
such a way that it represents a challenge present in real situations within the robotics, the student
must feel that the project he is carrying out is interesting, useful, and that he demonstrates How
much you have learned during the course.

It is important to specify the limits and scope of the project, and many times to draw a path so that
the student does not deviate from the objective, however, it should not be given so much help so
that the student feels that self-solvency when managing to face this challenge.

Never forget that the images are worth a thousand words, and when explaining the environment
where the project will be developed or the objective that the robot should meet, explaining through
images or videos can help to better understand the situation and avoid confusion on the part of the
student.

4. Create the functionality tests

Every course needs to contain functionality tests that automatically check that the commands you
request the student to do, will work.



How to create a test

[TODO]

5. Saving the course

You don't need to save anything. Everything is saved automatically

6. Submit for revision

Once you are happy with the content, you have to submit it to Robot Ignite Academy for revision.

» Go to your list of rosjects by clicking on the world icon on the top menu.
« On the new tab, go to your course rosject and press the green button Submit
» Wait for our revision

Your course was submitted
successfully! The support team will
contact you soon!

i

GOOD JOB!
Mission completed!!

If you liked this video, please support us!



Really... we need your support!!!!

How can you support us?

1. Subscribe to our ROS online academy and become a

Master of ROS Development

Go to our online academy. There is no faster way and funnier to learn ROS because we use the

same method we did here.
We call the 30/70 method

* 30% of the time learning theory
» 70% of the time practicing with simulated robots

e

Search Paths, Courses and Live Classes

©) rebougnite

Your learning
Paths

Courses

Basic ROS Basic ROS ) Basic ROS O 5 Dayls)

O 5Dayls)
Live Classes

ROS2 Basics for C++ in
5 days

Learn ROS2 basics now. It
doesn't matter if you are new
toROS ora veteran, ROSz s

ROS Basics in 5 Days ROS Basics in 5 Days
¢ ROS Development (C++)

* Studio Learn the fundamentals of ROS
to understand and be able to

program robots

Learn the fundamentals of ROS
to understand and be able to
program robots.

E%‘j Accomplishments

Python Cos Cos

@ Start Course i Details @ Start Course = Details @ Start Course  iE Details

Cag e o ]

© 5 Dayls)

Robot Creation @ sDayls) Artificial Intelligence @ s5Dayls) Navigation
Fuse Sensor Data to

Your First Robot with
ROS Improve Localization

Deep Learning with
Domain

Learn how to fuse GPS, IMU,
odometry and other sources of
localization

Learn how to train any robot to
recognize an object and
pinpoint its 3D location with

Creating your first ROS based
Robot from Scratch

Basic ROS

Python 3 for Robotics

Master the basics of Python 3
for robot programming

[ Free | Python
[ Start Course i= Details
ROS Debug © 5 Dayls)

Unit Testing with ROS

Learn how to perform Unit
Tests with ROS on the 3 main
levels of testing: Python tests,

© 5Dayls)

Basic ROS

© 5Dayls)

Linux for Robotics

Learn the Linux fundamentals
you'll need for robotics

development
(Free Python
[ Start Course = Details

Na

P V)

© s Dayls)

wigation

ROS Navigation in 5
Days

Learn how to make your robot
navigate autonomously by
using the ROS Navigation

Check it out at http://robotignite.academy
(http://robotignite.academy)

2. Buy one ROS Developers T-shirt!

I'm a ROS developer
€17.98

+ additional fees

I'm a ROS developer
€17.98
+ additional fees

Teespring

Teespring

I'm a ROS developer
€12.99
+ additional fees

Teespring

I'm a ROS developer
| €23.98
| + additional fees

Teespring

You can buy them at our Teespring area (https://teespring.com/stores/ros-developers

(https://teespring.com/stores/ros-developers))


http://robotignite.academy/
https://teespring.com/stores/ros-developers

3. Give us a like in Youtube and subscribe to the
channel

» Go to our Youtube Channel (https://www.youtube.com/channel/UCt6Lag-
vv25fTX3e11mVY1Q (https://www.youtube.com/channel/UCt6Lag-vv25fTX3e11mVY1Q))
and subscribe (it is free!!!)

» Give us a like to this video

KEEP PUSHING YOUR ROS LEARNING WITH
PATIENCE AND GOOD HUMOUR!

Build the future, Become a ROS
DEVELOPER


https://www.youtube.com/channel/UCt6Lag-vv25fTX3e11mVY1Q

