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"Developing the tool that will
make robots understand their world"

m linkedin.com/in/ricardotellez

J ‘ The

Construct

Learn and develop for robots



http://linkedin.com/in/ricardotellez

STAY WITH ME UNTIL THE END!

Instructions for getting:

WHITE PAPE

at the end of the webinar
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» [ypical training and setup

* | he Interns srtuation

 How to learn fast

« Demo + Questions
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PICAL TRAINING

Hit http://packages.osrfoundation.org trusty/main 1386 Packages
Hit http://packages.ros.org trusty/main 1386 Packages
Hit http://security.ubuntu.com trusty-security/restricted amd64 Packages
Hit http://ppa.launchpad.net trusty/main Translation-en
Hit http://security.ubuntu.com trusty-security/universe amd64 Packages
Hit http://ppa.launchpad.net trusty Release
Hit http://security.ubuntu.com trusty-security/multiverse amd64 Packages
Hit http://ppa.launchpad.net trusty/main amd64 Packages
[= ‘Hit http://extras.ubuntu.com trusty/main 1386 Packages
Hit http://security.ubuntu.com trusty-security/main 1386 Packages
Hit http://ppa.launchpad.net trusty/main 1386 Packages
Hit http://security.ubuntu.com trusty-security/restricted 1386 Packages
| Hit http://packages.osrfoundation.org trusty/main amd64 Packages
Hit http://security.ubuntu.com trusty-security/universe 1386 Packages
E.‘ Hit http://ppa.launchpad.net trusty/main Translation-en
Hit /packages.osrfoundation.org trusty/main 1386 Packages
Hit /security.ubuntu.com trusty-security/multiverse 1386 Packages
Hit ity.ubuntu.com trusty-security/main Translation-en
Eﬁ‘ 184 /security.ubuntu.com trusty-security/multiverse Translation-en
Hit /security.ubuntu.com trusty-security/restricted Translation-en
Hit http://security.ubuntu.com trusty-security/universe Translation-en
Ign http://extras.ubuntu.com trusty/main Translation-en_SG
Ign http://packages.ros.org trusty/main Translation-en_SG
Ign http://extras.ubuntu.com trusty/main Translation-en
i Ign http://packages.ros.org trusty/main Translation-en
Ign http://packages.ros.org trusty/main Translation-en_SG
Ign http://packages.ros.org trusty/main Translation-en
Ign http://packages.osrfoundation.org trusty/main Translation-en_SG
Ign http://packages.osrfoundation.org trusty/main Translation-en
Ign http://packages.osrfoundation.org trusty/main Translation-en_SG
Ign http://packages.osrfoundation.org trusty/main Translation-en
Reading package lists... Done
control@control-ThinkPad-E450:~$ sudo apt-get install gazebo drcsim
Reading package lists... Done
- Building dependency tree
Reading state information... Done
Package gazebo is not available, but is referred to by another package.
e This may mean that the package is missing, has been obsoleted, or
is only available from another source

E: Package 'gazebo' has no installation candidate
l control@control-ThinkPad-E450:~$ sudo apt-get install drcsim

Reading package lists... Done
Building dependency tree
Reading state information... Done
Some packages could not be installed. This may mean that you have

" requested an impossible situation or if you are using the unstable
distribution that some required packages have not yet been created
or been moved out of Incoming.

1 The following information may help to resolve the situation:

L)

=7 |The following packages have unmet dependencies:
drcsim : Depends: libgazebo4-dev but it is not going to be installed

Depends: ros-indigo-gazebo4-ros but it is not going to be installed
Depends: ros-indigo-gazebo4-plugins but it is not going to be installe

d
E: Unable to correct problems, you have held broken packages.
control@control-ThinkPad-E450:~$

The
Construct

Learn and develop for robots

include
[@ opt ros indigo include

Places
© Recent
A Home
[ Desktop
s class_loader
% Downloads
dd Music
B Pictures
H videos compressed_
TiTrash image_transport
Devices
@ windows7_os
[ SYSTEM_DRV
& WINNIE
[® computer

control_msgs

diagnostic_
Network aggregator

@2 Browse Network
B connect to server

dynamic_
reconfigure

collada_parser

controller_interface

control_toolbox

diagnostic_msgs

eigen_conversions

camera_
calibration_parsers

collada_urdf

controller_manager

diagnostic_updater

eigen_stl_
containers

camera_info_
manager

compressed_
depth_image_
transport

controller_
manager_msgs

depth_image_proc

driver_base

* |nstall ROS + Gazebo

« Go to wiki tutorials



DTYPCAL TRAINING

e [t works

» [t 1s completely inefficient .
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drtlebot-X200CA:~$ rosco
ng to /home/turtlebot/.ros/1o¥
~turtlebot-X200CA-9168.l0g
ing log directory for disk usage. Tht
s Ctrl-C to interrupt
e checking log file disk usage. Usage is <

tarted roslaunch server http://192.168.0.8:4
os_comm version 1.11.9

rosdistro: indigo
osversion: 1.11.9

-

— catk

— Makefile
—

| — devel

|  }— bin

|  }— setup.zsh
—

. J Src
B o @ — CMakeLists.txt -> /oj
= ros_tutorials-hydrg
LTS

O [ SETTTOETELTETL E .o
111 T
w -
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DE INTERNS

May have no knowledge of Linux,
C++ or Python
Has no knowledge of ROS

as no knowledge of your packages
Has no knowledge of your robot

Has no knowledge of robots simulations
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quired subjects to master

®Nn fish /Users/demo/fish-shell — fish — 80x24

ERE e el C++ or Python

P b b b b b e e e e e e

d

The
Construct

Learn and develop for robots




unred subjects to master

B EShell, C++ or Python

ROS Basics
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i Node 1 ;

Programming with ROS

——

R

\\(_Parameters

~
o —

Code
o

Topic i:> - Node 2 :

L



unred subjects to master

BRI EShell, C-++ or Python
e ROS BRasics
o NOSHEER
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Bqured subjects to master

SRR IDEShell, Cr+ or Python
& ROG Basics

o NOSRg

@S URDF
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quired subjects to master

BEDESHell, Cr-F or Python p————
ROS Basics M7m

J N \
wlc,_ a%r\ m, .

: ) . : \ “nt

e e v -~

-y t_bun.~s

ook ¢ fron* m{el_lmk

RE@SURDF
ROS Debugging

.
=
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quired subjects to master

Linux Shell, C++ or Python
ROS Basics

ROSE

@ URDF

ROS Debugging

ROS Navigation, Perception and

Manipulation
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B&qured subjects to master

SRR REll ) C 1+ o Python

SR @S Basics
SR R@OS [ F
sSERREOSEURDE

o ROS Debugging

 ROS Navigation, Perception and Manipulation

* Program your robot
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ITHAT'S A LOT!
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HOW TO LEARN FAST?




Talent 1s
Overrated

DO\/\/TO BECRINIROS FAST

Specifically designed curriculum:

What Really Separates
World-Class Performers from
|’1\Pl'\|md\ l“,lsv

v Deconstruct ROS How to Learn -
Anything ...

v Identify 20/80 —Fast
JOSH KAUFMAN GEOF IJ tf%g)l VIN

v Remove the rest

J PraCtiCe The 4 - Hour

CHEF

v Take exams/exercises

No Copy/Paste Allowed!!!

The

Construct JOSH WAITZKIN
TIMOTHY FERRISS
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ECONSTRUCTION OF ROS

Pre-Conditions Basic ROS
ROS
Python Basics
Linux
Shell ROS
Debugging
3 The
Construct

Learn and develop for robots

Full ROS Overview

C++

>

(optional)

Advanced ROS subjects

ROS

ROS

ROS

ROS

Specific ROS application

Given
robot
programming:

Tiago
Summit XL
Jackal
Turtlebot 3
Baxter
..you name It



BDU HAVE THREE OPTIONS

* You build this curriculum yourself
- Simple way
- Pro way

* You buy the curriculum
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D(IORTO ANY OF THOSE METHODS

* Intern must learn Linux Shell
- Use this online course:
https://www.codecademy.com/learn/learn-the-command-line

* [ntern must learn Python
- Use this online course:
https://www.codecademy.com/learn/learn-python
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BUILD THE CURRICULUM
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ILD ISIE@SIRRICTIEIMTHE SIMPLE WAY

O Provide the intern a computer with ROS Installed
O Make him use Python

O Make him do the tutorials in the following order:
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DIST OF TUTORIALS TO FOLLOW AND THE PROPER ORDER | /3

O http//wiki.ros.org/ROS/ Tutorials/Navigating TheFilesystem
O http://wiki.ros.org/ROS/ Tutorials/CreatingPackage

O http://wiki.ros.org/ROS/ Tutorials/Understanding Topics

O http://wiki.ros.org/ROS/ Tutorials/WritingPublisherSubscriber?28python7%29

O http://wiki.ros.org/ROS/ Tutorials/ExaminingPublisherSubscriber
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DST OF TUTORIALS TO FOLLOW AND THE PROPER ORDER 2/ 3

O http://wiki.ros.org/ROS/ Tutorials/WritingServiceClient%28python2%29
O http://wiki.ros.org/ROS/ Tutorials/ExaminingServiceClient

O http://wiki.ros.org/ROS/ Tutorials/CreatingMsgAndSrv

O http://wiki.ros.org/ROS/ Tutorials/UnderstandingServicesParams

O http://wiki.ros.org/ROS/ Tutorials/DefiningCustomMessages
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DST OF TUTORIALS TO FOLLOW AND THE PROPER ORDER 2/ 3

O http://wiki.ros.org/ROS/ Tutorials/Recording?20and?20playing?620back?%20data
O http://wiki.ros.org/tf/ Tutorials

O http://wiki.ros.org/urdf/ Tutorials

O http://wiki.ros.org/ros_control

O http://wiki.ros.org/navigation/ Tutorials
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v Labs with very low budget
The Simple Way Is for

v Labs with very Iimited time
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BUILD THE CURRICULUM
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ILD THE CURRICULUM THE PRO WAY

O Make him use Python
O Prepare Gazebo simulations for practice

O Use Python Notebooks to write the curriculum and to integrate
essons with practice

O Provide a system for installation on user's computer

O Use the ROS wiki to prepare the curriculum
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v Labs with very low budget

SECMOACRCNN v [ abs with some prep time
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BUY THE CURRICULUM

Yeph!

E =




e EN s AC ADEMY

) you don't have to build
) you don't have to assist

) you don't have toiol\

e ;’«Si.?‘i —= ~ —
) you don't have to care abou
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BOT IGNITE ACADEMY

ROS IN 5 DAYS

Learn ROS in an effective way

“®ROS

|
| LEARN ROS IN 5 DAYS

~ For Beginners
B 3

 Yellow Level: Entering ROS in 5

‘www.robotigniteacademy.com

The

Construct
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www.robotigniteacademy.com

Robot Creation
with URDF ROS

Learn how to create URDF
files by creating three
different robots

ROBOT IGNITE ACADEMY

TF ROS 101

How to use TF in ROS 101

www.robotigniteacademy.com

www.robotigniteacademy.com
101

Learn how to connect your
simulated robot with the
ros_control packages.



EOIRIENREACADEMY

« - co BN

robotignite
ACADEMY

1. Publishing into the topic /cmd_vel
directly.

This robot need that you publish the Twist message
continuously, otherwise it will stop moving. This is normal
to avoid security issues. The rate will depend on how
smooth you want the movement to be. Here is an
example of a 1 Hz publish:

X: 0.0
y: 0.0
z: 0.0
angular:
x: 0.0
y: 0.0
Z3 U (R

Be carefull of typing this by hand and not copy paste,
otherwise the format might not be the correct one.

Now , stop it.
In[ ]:
rostopic pub -rl /cmd vel geometry msgs/Twist “"linea
X: 0.0
y: 0.0
z: 0.0
angular:
X: 0.0
y: 0.0
z: 0.0"

2. Launching the keyboard teleop launch ,
and move it with the keyboard.

0 - Unit 0: Robotniks Summit XL platform | »

robotigniteacademy.com

7 Mastering with ROS: SUMMIT XL

)pop/CMakeLists.txt r ge.xml

cmake_minimum_required(VERSION 2.8.3)
project(popop)

## Add support for C++11, supported in ROS Kinetic and newer
# add_definitions(-std=c++11)

## Find catkin macros and libraries
## if COMPONENTS list like find_package(catkin REQUIRED COMPONENTS xyz)
## is used, also find other catkin packages
find_package(catkin REQUIRED COMPONENTS
rospy

## System dependencies are found with CMake's conventions
# find_package(Boost REQUIRED COMPONENTS system)

## Uncomment this if the package has a setup.py. This macro ensures
## modules and global scripts declared therein get installed

## See http://ros.org/doc/api/catkin/html/user_guide/setup_dot_py.html
# catkin_python_setup()

HRARRBBRRRRARAARARERERERRAVARAREBBRRAVARARRERRAR
## Declare ROS messages, services and actions ##
R R 5

## To declare and build messages, services or actions from within this

olit

Forum 4

N Q

™ ROS TRAINING FOR TEAMS

® Need Help?
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BOT IGNITE ACADEMY

ROS Basics ROS Navigation
ROS Perception Robot Creation
{ ‘\ - - - -
| ROS Auto-Vehicles | ROS-Industrial

RGB-Navigation

RTAB-Map in ROS

ROS Manipulation

ROS Control

ROS RViz

OpenAl Gym

[ URDF ROS

] [ TF ROS

The
Construct

Learn and develop for robots

www.robotigniteacademy.com

ROS Perception
in 5 days

Learn how to include
perception in a ROS based

T T ——.

ROBOT IGNITE ACADEMY

www.robotigniteacademy.com

Give you the basic tools and

knowledge to be able to

understand and create any

basic ROS Navigation related

project. .

N A i




BOT IGNITE ACADEMY

ROBOT IGNITE ACADEM?
www.robotigniteacademy.cc

Mastering
with ROS

Learn how you can start w
with a TIAGo robot from F
Robotics.

PA

ROBOT)Cg

The
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ROBOT IGNITE ACADEM
www.robotigniteacademy.ca

Mastering
with ROS

[utiehote

Learn how you can start w
with a Turtlebot3 robot us
both versions, Burger ana

ROBOT IGNITE ACADEMY
www.robotigniteacademy.com

Mastering
with ROS:
SUMMIT XL

Learn how to program the
mobile robot Summit XL for
real world applications

*sRobotnik




BOT IGNITE ACADEMY

A C A D E MY

@ robotignite

Student Activity

Add New Student
Search

Setting

Hi Pro. Steffen, this is your students

Daniel
f (Active Student)
.4 ' Hannah
‘ (Active Student)
Angelos
A (Active Student)

Your Courses

Log out

BERIE]

daniel@upc.com

Today

Started
v Completed
v Completed

ROS-Industrial
ROS Manipulation
ROS Basics Exam

Overall Activities

p@. Completed 2 courses
'@' Passed 1 Exam

Q‘ Completed 3 courses
8 S

(-5¢ Completed 5 courses

From 20 to 27 Oct, 2017

The
Construct

Learn and develop for robots







B}BOT IGNITE ACADEMY

RSIEE S DEMY VWAY |S FOR:

- Labs with low budget
* Labs with very limited time

* | abs that want to excel
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HOW [O GET THE BONUS!

Send emaill to:

info@theconstructsim.com

with Subject:

| want to train my interns fast
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www.theconstructsim.com

RO S SV ERB N A R

QUESTIONS !




