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B

ased on my experience

The only way to make
students learn ROS is by

making them practice

... a lot!




Today You Will Learn

A method for teaching ROS based on practice, without all the
problems associated to making students practice ROS
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Ricardo Téllez, ROS Teacher at La Salle University
Teaching OpenAl with ROS at ROSCON 2019, using this method

(Watch the full webinar here: https://youtu.be/gtBzAH-jeMO0)
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https://youtu.be/gtBzAH-jeM0

Ricardo Téllez, ROS Teacher at La Salle University
Teaching ROS at Master of Robotics at La Salle University, Barcelona 2019
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TF ROS

T

¥ Your ROS Developer
career path

ROS|Tuic
www‘.th’econstruct.ail

Industrial

Local Planner
ROS Navigation

RTAB-Map

_~FlexBERS _ U e NS
with ROS " Navigation ==

Ricardo Téllez, ROS Teacher at La Salle University
Teaching ROS online every Tuesday at 18:00 CET since 2017

Free attendance here: https://bit.ly/2DxctWI Theé
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https://bit.ly/2DxctWl

—

f you are looking for

e A fast method to create a ROS course based on slides...

« Just search over internet and get one of the trillions available
« for example, this one by ETH Zurich: https://bit.ly/350gmLV

» Change the logo in the slides by your logo.

* Done.

 Want it even easier?

* Point the students to the ROS Wiki and tell them to study by
themselves: wiki.ros.org 4
* Done. é
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https://bit.ly/35OqmLV
http://wiki.ros.org

BLACK

FRIDA
2 0 1

Get Lifetime Acce *nins5

ous Vehicles

ltonomous
)S ecosystem

OSsimulations 39 €99 .9
€139 €99.9

Q robotignite

This webinar is not for selling you anything

I’m going to provide you with real practical stuff for your teaching: :
a method, a structure, code, simulations and documentation... é
all for free The
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Problem #1
Students don’t know about Linux nor Python/C++ é
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Problem #2

Installing ROS in students’ computers is difficult

¢ File Panels Help

) Interact | <€ Move Camera

) Displays
Global Options
Fixed Frame
Background Color
Frame Rate
' v Global Status: Ok
v Fixed Frame
@ Grid
s, RobotModel
TF

& Effort
) v Status: Ok

Unreliable
Alpha
Width
Scale
History Length
Robot Description
Joints
» CHEST JOINTO

] i » HEAD JOINTO

» HEAD_JOINT1
» LARMJOINTO

Focus Camera £ Measure

WAIST

30

oK
7

7
7
7

ooz RARM
RARM 32

robot_description

Topic
sensor_msgs/jointState topic to subscribe to

ROS Time: | 72.41

Reset

ROS Elapsed: | 61.94 Wall Time: | 1509171194.11 | Wall Elapsed: | 95.05

Il )] sters: 13 RealTime Factor: Real Time:

ma S 6o 0 08 @

(mostly Windows computers)

# 2DPose Estimate  # 2DNavGoal ) Publish Point

= AYBRER A 8.
?
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& =
¥ Views

Type: | Orbit (rviz) -

HnKink RN —
=0_Tink

Near Clip Distance 0.0
Invert Z Axis
<Fixed Frame>
e 2.04389
Focal Shape Size 0.05
Focal Shape Fixed

itcl 0.625398
Focal Point 0.0076996; 8.3884e-05: -

‘
l: . ;Q_Link ‘;awh 0.720398

Remove Rename

Experimental

6fps

Iterations:
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Unit 3: Robot Locakzation

I

Problem #3
Preparing the curriculum is a hard work %
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Problem #4
Making students practice is difficult %
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B RDS - ROS Development Studio X B RDS - ROS Development Studio X | @ Web Shell X | B The Construct - ROS Developer: X | @ Robot Ignite Academy - ROSNz X | + -

E (¢ @ rds.theconstructsim.com/# f A~ m @ Ic)

[+
ROS Development Studio i ‘

>

Real Time: 00 00:27-11
Sim Time: 00 00:14:28 ™

A

MRun B C W Markdo v =

Come onl! It continues not workingl. Well let's see the topics again

First let see if now you can find the node running

File Edit Selecion View Go Terminal Help

EXPLORER =) navigation launch x move_base launch
+ muser
/O » maiws
+ m catkin_ws
» m build

moother

Now you have all the nodes needed, so let's see the topics now

Run the next command in the Shell to see the topics that you have.

In[ ]: M $ rostopic list

Well, at least you can see that now there are the topics of move_base

rosnode list

ci_safety_control

Ln17,Col 37 LF Spaces:4 XM!
[>]

ROS Development Studio http://rosds.online
A full ROS cloud environment in your browser

The

Create a free account Construct
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http://rosds.online
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Decide Teaching Setup

© Decide which robotics subject to teach
< Decide which ROS Distribution to use

o Decide programming language to use

© Subject: Robot Navigation
© ROS Distribution: ROS2 Eloquent

=
S
==

< Programming language: Python —= ks ™

é
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Pre-Requisites

© Make students learn the requisites:
o Learn Linux
o Learn Python
<~ Make them take these online free courses:

o Linux for robotics: https://tinyurl.com/yxuo5urh

- Python for robotics: https://tinyurl.com/y2en8p|8

© Already filtered for you all the knowledge into the
useful bites for robotics

o Take the exam and get evaluation for you.
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https://tinyurl.com/yxuo5urh
https://tinyurl.com/y2en8pl8

Decide Units of Course

/ LUisiun *

Target
< Unit 1: Odometry based navigation

<~ Unit 2: Sensors for robot navigation

© Unit 3: SLAM Map Building fobot WP S () I

o Unit 4: Monte Carlo Localisation

~ Unit 5: Rapid Random Trees Path Sample ' .o v T
Planning

<~ Unit 6: Dynamic Window Approach

© Project: Patrol Control

=
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Decide Robots To Use

7 ROS Navigation in 5 Days 7= Are you a teacher? Ricardo &

) (
package xml
)l . |

version

| ROS Navigation

B user_ws
M robotnik

H . = . Course Project B CMakeLists.txt
A Unlt 1 . Summlt XL by RObOtnIk @ packagexml
@ robotnik_control
' B cMakelLists.txt
@ package.xml
b 4 @ robotnik_description
B cMakeLists.txt

robotnik:
0.0.0;

on>The 1

email:

<~ Unit 2: Husky by Clearpath

@ package.xml

@ robotnik_gazebo
B cMakelLists.txt

. n
- SUMMARY
<o Unit 3:Turtlebot 2 by Yujin
@ package.xml
Estimated time of completion: 1'5 hours
i o / 5 ”1[ .
What you will learn with this unit?

. \ . \ >_#2| |
<~ Unit 4: Velocity by Botnuvo e rny—r— s e
course Created file robotnik gazebo/package
* Put together everything you learn into a big .xml

project Successfully created files in /home/
Create a launch file that launches each part of Please adjust the values in package.

<~ Unit 5: ROSBot by Husarion

>_#3lk_control

/ . ists.txtfile robotnik control/CMakel

</ Unlt 6 RB'1 by RObOtnlk Navigate the Summit Robot! gr:;{w e rohotii control/packg

Successfully created files in /home/
Please adjust the values in package

catkin_create pkg robotni

In thic nraiect van will haves th malke a Summit rohat

.xml.
n
|

6 - Navigation Project | ~ Forum {8 =

< Project: Turtlebot 2 by Yujin

The
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For Each Unit Do




reate a ROSject

~“ROSject means ROS project

<lt will contain all the teaching

material for each Unit

Current project: turtlebot3 d ROS Development Studio

I Real Time: 00 01:02:28
Sim Time: 00 01:02:15

File

Edit  View

Insert Help

B+ = @B 44 ¢ M B C Makdwn Y &  CellToolbar
['header: ', ' seq: 128693', ' stamp: ', ' secs: 1287', ' nsecs: 48000000', ' fr:
[E] Code Editor e_id: odom', 'child_frame_id: base_footprint', 'pose: ', ' ose: ', ' position: ', '
-2.0002346413', ' B 500000071736", ' z: -0.00100285482', ' orientati

y
' Xx: 5.4647257249e-08', ' y: 1.1046484488e-05'

. z: -0.0002349342517
w: 0.999999972342', ' covariance: [le-05, 0.0, 0.0, 0.0
.0

|

|

L_ ) Jsrc/basics.py
‘ .0, 0.0, 0.0, le-05,
|

|

B catkin_ws 0.0, 0.0, 0.0, 0.0, 6.0, 1000000000000.0, 0.0, 0.0, 0.6, 6.0, 6.0, 0.0, 1000060000000

- import ros .6, 0.0, 6.0, 0.0, 0.0, 0.0, 1000000000000.0, 0.0, 6.0, 0.0, 0.0, 0.0, 0.0, 0.001]", '

> M build frgn oy Ngys ns o tw © linear: ', ' x: 1.07396034319e-07", * y: 5.18049961105

+ W devel s eoﬁet? 'msg . z: 0.0', o x: 0.0', ' y: 0.0°, z: -4.0062548

g y_msgs 39e-07', ' covariance 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0,

v s 0, 0.0, 0.0, 0.0, 0.0, 0, 0.0, 0.0, 0.0, 6.0, 6.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.
v @ _basics 0.0, 0.0, 0.0, 0.0]",

v src
. B besi | « Practice sending different types of speeds (linear and angular) and observe the results
asics.py.

def odomCallback (I

|
| A B CMakeLists.txt global n The structure of the Twist message:

@ packagexml

B CMakelists.txt n In [ 1: [geometry msgs/Twist]:

print msg geometry_msgs/Vector3 linear
else: float6d x
n=+ float64 y
float6d z

geometry msgs/Vector3 angular
rospy.init_node("t ;}g:gg: ;

float64 z

| ( r ! B .catkin_workspace

| sub = rospy.Subscr

& catkin_ws End of exercise 1.1

pub = rospy.Publisl|
& notebook_ws

& simulation_ws Measuring robot movement

rospy.Rate (1)

Next thing you need to know in robot navigation is how to perceive how much the robot has moved. There are many differes
mechanisms for this. The most popular is the odometry

speed = Twist()
speed.linear.x 3
speed.angular.z You also need to know how we represent the movement of the robot. For that we use frames. The frames are the axis of

reference from which we will measure the position of the robot. The frame for the odometry in ROS is called /odom

The position of the robot in a frame of reference is called the pose of the robot. The pose of the robot contains the
coordinates x.y,z in that frame, as well as the rotation R,P,Y.

The
Construct
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Get the simulation

~ Need to use robot simulations to practice

o Get simulations from repos or included in
ROSDS

~ The Construct open source simulations
repo (for Kinetic or Melodic):

< https://bit.ly/2Gp601m

The
Construct
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https://bit.ly/2Gp601m

Create Unit Text

o Use Jupiter Notebooks

o Include text explanations

~ Embed videos and pictures
- Embed Python code

o Interact with the robot directly from the
notebook

8

Insert Cel Kerne Widgets Help Trusted Python 2

+ 2 @ B A2 ¥ MHRun B C » Code

In [4]:
In [5]):
In [6]:

g = ros3d.GridModel()
import os
urdf = ros3d.URDFModel(ros=rc, tf_client=tf client, path=os.environ.get('JUPYROS ASSETS URL', 'http://localhost:3000')

v.objects = [g, laser_view, urdf

Fifth, visualize everything
Click on the next cell and then press Shift+Enter to activate the Python code.

try:
sc = Sidecar(title='Sidecar Output')
with sc:
display(v)
except:
display(v)

=

»
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Provide Sample Code

- Add some code to the Unit so the
student can use or modify.

<~ You can provide it as a template

des@ze DG

Part 3: How to create your
own action server

message

‘What if the service messages available don't
fit your needs? You create your own as you
did with the Topic messages.

You will have to follow these steps.

p B3 Presentations {3Varios BSimilares BIMIT ) Evernote Ejpendientes. »

nln B M 5

The
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ﬁ

Repeat For Each Unit




ﬁ

Add Final Project

© Create an additional ROSject

~ The project must contain an exercise that
includes all the units knowledge

< Include if possible connection with real
robot

The
Construct
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Add An Exam!

o EXAM IS SUPER IMPORTANT!!!

<~ Not only to evaluate, but also to make
them learn

o Create additional ROSject with it

The
Construct
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Share With Students

< Generate the rosject link and share with
the students

The
Construct
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Enjoy Teaching!

© Use the ROSject docs as a guide for
you

~ Make students practice with you while
you are explaining

o Make them do exercises

< Support your students with their
questions

ALY
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Summary Of The Process
1. Decide:

* Subject to teach
* Units of the course
* Programming language.
2. Create a rosject for each unit
3. Get a robot simulation for each unit
4. Create a Jupyter notebook for each unit
5. Create some sample code
6. Repeat for each unit, project and exam

7. Share with students "Construct
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ROSject Examples
o Unit 1: http://www.rosject.io/l/b5c1af3/
o Project: https://bit.ly/2K1RCNq

o Exam: http://www.rosject.io/l/b5e14b5/

Construct
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e

dvantages of our solution

 All students set in 1 minute after you start first class
* No matter which computer they use

* Get a control of the students work

* (et all the material done ready to teach

« Get exams and correction of them

* Provide LinkedIn certificate

* Enjoy yourself to teach instead of wasting your time with the preparation

The
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ome Universities Using Our Solution
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F

“With The Construct our students can jump right into ROS without all the hardware
and software setup problems. And the best: they can do this from everywhere”

Steffen Pfiffner
Lecturer at University of Weingarten

»
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BONUS:
FREE 30 MIN CONSULTANCY

Questions about ROS & Teaching?
Book a consultancy with me and learn how you can
implement the teaching method at your own universities.

Schedule it here:
https://app.hubspot.com/meetings/rtellez1

*
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https://app.hubspot.com/meetings/rtellez1

iICarao i1eliez o
+34 687 672 123
rtellez@theconstructsim.com

www.theconstruct.ai = !
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