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YOUR TUTOR

During the Masterclass program you will have a tutor responsible for guiding you through the whole

process.

Your tutor will assign you tasks, evaluate your progress and push you to complete the program

successfully.

You will also have a monthly meeting with your tutor to discuss your status and progress. You will

agree with your tutor on the best day/time to have this monthly meeting.
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SUPPORT

All Masterclass students have access to a Discord server where they will be able to interact with other

students and with the Experts.

The Discord server is organized in different categories:

' |
(senaral
il al

Depending on the current Phase of the Masterclass you are in, you have
to place your questions/comments in the corresponding Discord

channel.

Discord will also be used as the main channel to establish communication

with your tutor. You will also find here general announcements (ie. special

+

masterclass2023-... & &

| Announcements

events, statements...) of the Masterclass.
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STUDY PLAN

The Masterclass is designed so that you can complete it at your own pace. However, the recommended

(and fastest) pace is to complete it in 6 months.

To complete it in 6 months, you should dedicate, at least, 35 hours per week to the Masterclass. This is an

average of 7 hours per day. A recommended schedule for each day is shown below:

TIME TASK
Oh-13h Work on Course
13h-13:30 h Lunch Break
13:30 h-16:30 h Work on Project
Robotics Developer . STUDENTS GUIDE -
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STEP-BY-STEP

MASTERCLASS PHASES

Robotics Developer

ROBOTICS DEVELOPER
PATHWAY

The Masterclass program is divided into

NOVICE -

ovic 1. Git . Robotics Developer
2. C++for Robotics 6 phases, each one of them to develop COMPETENT | 18 Web Interfaces for RQS
3. ROS2 Basics % A ! 19. Docker
4. Robot Modeling different skills. e
g Egzsesz)FSimulato.r ‘- I 312 Lércl)lrtnT ﬁsgnglnte ration
7. ROS1 Basics A et

Pre-requisites Robotics Developer

0. Linux, C++ & BEGINNER
Python

8. Advanced ROS2
9. Robot Navigation

10. Robot Perception

11. Object Manipulation
12. Build Robot Controllers

Robotlcs Developer
RCLAS

ROBOTICS DEVELOPER
Job_aead‘l‘-

Robotics Developer
EXPERIENCED

13. Math for Robotics
14. Mobile Robot Kinematics
15. Arm Kinematics
16. Robot Dynamics
17.Path Planning Algorithms

Rebotics Developer
ADVANCED
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PHASE 0: Prerequisites Check

Learn the foundations to start programming. This phase will
provide you with the minimum required knowledge in order to
complete more complex courses. This Phase must be completed

before starting the Masterclass.

e Courses: « Linux for Robotics
e Python3 for Robotics
o C++ for Robotics
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PHASE |: Learn the Fundamentals

Boost your robotics programming skills by practicing key robotics
concepts such as autonomous navigation, manipulation or

perception. Also, boost your ROS2 programming skills.

« Courses: « ROST Basics (C++)

Git and GitHub Basics
Advanced Modern C++
ROS2 Basics (C++)
URDF for ROS2

TF for ROS2

e Gazebo Simulator
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PHASE Il: Build Robotics Programming Skills

Boost your robotics programming skills by practicing key robotics
concepts such as autonomous navigation, manipulation or

perception. Also, boost your ROS2 programming skills.

ROS2 Intermediate
ROS2 Navigation
ROS2 Manipulation
ROS2 Perception
ROS2 Control

e Courses:
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PHASE lll: Robotics Theory

Strengthen your foundation by learning robotics theory.
Understand the physics and mathematical principles behind any
robotic system, from simple kinematics to advanced planning and

control algorithms.

o Courses: Basic Math / Probability

Mobile Robotics Kinematics

Arm Kinematics

Robot Control

Path Planning Algorithms




PHASE IV: DevOps for Robotics Projects

Learn to use and apply the most important tools and procedures for
developing robotics projects. You will learn how to apply continuous
integration techniques in real-world scenarios, so you're better

prepared to bear the day-to-day work of a robotics developer.

e Extra Build and program your own personal robot. More info

Project: in page 17.

e Courses: Web Programming (HTML, CSS, JavaScript)

Continuous Integration and Testing

Jenkins

Docker
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PHASE V: Final Project

Put all your skills and knowledge to the test. Design,
develop and present, from zero, a complete robotics
project applying everything you have learned during

the program.

This will lay the cornerstone for your career as a

robotics developer.

-
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PHASE VI:

Internship (optional)

[

a JO“’Readv The Robotics Developer Masterclass offers you

practical work in one of the world’s leading robotics

companles.

You will learn from industry practitioners, and enhance
your knowledge with relevant work assignments that

can help you prepare for your future career as a real

Robotics Developer.
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EXTRA: | Expert Talks

Every month, a different ROS/robotics expert will deliver a talk.

During these talks, the expert will provide highly valuable
knowledge based on his own experience over the years as a

robotics developer.

These talks will be held on Zoom, and students will be allowed to

participate by asking questions to the expert.
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EXTRA:

Build your personal robot

For Phase 4 of the Masterclass, you will receive a FastBot

robot. You will have to build and program the robot.

Building and programming a real robot will provide you with
very important experience and will strengthen your skills as a

robotics developer.
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EXTRA: Build your personal robot

@ e Robotics Developer Masterclass

= PHASE ROBOX: REQUEST MY REAL ROBOT!
~] |
Chabacamit Request FastBot

Now, F0G088t oLk ver) own RO APPLICATIONS After completing Phase 2 of the Masterclass, you

FagtBot and got ready for the next
phases of your robotics adventurs

will unlock the section that will allow you to

5 | request your robot!

=

Al ENABLED,

ROS-based, learner-friendly
mobile robot

Econystem -felancly

HROS & b &

L

Don't forget to request
your FastBot Robot and
continue learning!
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EXTRA:

C++ Live Training

Additional C++ live training sessions will be delivered every week.

The goal of these extra training sessions is to assist you in the
process of learning C++, as well as provide you with extra

material in order to boost your C++ skills.




EXTRA: Open Hour Sessions

Additional live support sessions will be held every week.

These extra sessions are designed to help you with more

complex questions or issues that may require live interaction.
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THE CONSTRUCT

MANAGE YOUR SUBSCRIPTION

You can pause your Subscription to the Masterclass at any moment. If you do so, you will lose access to

the Masterclass material until you resume your subscription again.

To do so, click the Il Pause Subscription button that you will find on My Payments.

A { » My Payments
Studont Namae NEXT EXPIRE
S Ol 3 : PRODUCT STATUS PAYMENT DATE PAYMENT METHOD
HodotoE Divedpger - saanqigs
astorciass Batch & - L P Fab 10, 3024 Fa 01 028 VISA  Cepiesd 07730
I:IJ B Boienen 2074 Spring e
1§
=1 i DHabreoriptiaTy
E"ln mm. E:':l HNand LilpF ConinE] ds 166 SRalstonta
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THE CONSTRUCT

THE PLATFORM

The Masterclass App - Dashboard Screen

ece Robotics Developer Masterclass 10 |cy 1. Dashboard — Overview of your current Masterclass progress.

2. Current Phase — The phase you have reached.

| H I |
st Keep [.'.Z)USf‘Ilﬂg, Flarsh 3 Your Job Readiness N 3.Last Opened Course — The most recent course you opened.
Al ey PRl LANT DNFE WL D08 N | . . .
| : Robatics Programeming F 4.Continue Course — Click to continue the last opened course.
?. Code Linias lor Hobolkon
Franary

5.Total Completion — Your overall completion percentage for the

Masterclass.

6. Current Position — Shows your position within the Masterclass

B 57LOENTE Oy Py jOUI'ney.

7.Progress Comparison — Compare your progress with classmates.

8.Set Goal — Set your robotics career goal here.

8
/ @ The Leaderboard £ Your Goal € cermipicam 9.Phase Performance — View your scores across different phases.
CAREER GOAL: '

10. Refresh — Refresh the app to update the latest data.

G et first Roboties Job! nood & minimumm grod

i Completed win [

Robotics Developer
MASTERCLASS




THE CONSTRUCT

THE PLATFORM

The Masterclass App - Phases Screen

o o Robotics Developer Masterciaes 5 1. Phases Overview — Clear view of your learning path.
2. Completed Phases — Phases you have finished.
|= PHASE1 L.
chiiiond D Robotics Programming Core 3. Current Phase — The phase you are currently learning.
and other titles = m
Build & robot programming foundation and :;_] :\ 4.Locked Phases — Phases not yet unlocked.
.a. get started with ROS, 7 |
e | 3 4 \;/ 5.Phase Completion % — Your completion percentage for the
| V L pcmiese .,_] \\'\} o and oasn | current phase.
' ncteckpoints - 2 . .
4 - & 6. Course Info Card — Click Open Course to start learning.

7.Section Score — Your performance in this section.
ROS Basics in 5 Days

(Python) 8. Completed Courses — Courses you have finished.
Loarn BOS 7 bankon now. B doesn martior i o
aiw Aeww B0 BOS oF e owdpran, BOS I Is hesig 1o .
9. Current Course — The course you are learning now.
g 1l herars v =

17 smichees
E}} AU SECTIEN 3 =
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THE CONSTRUCT

THE PLATFORM

The Masterclass App - Calendar & Discord

Robotics Developer Masterclass

Your agenda, Harsh!

Dashibesirid

Fhaves
Today < 2 September 2025 -
M RN TUE
n 1] 2
(o0 Open Howr Setsion
7 B 9
G0 Oipen Housr Sosshon
ta 15 1%
D0 Dpan Howr Soauiod
ey 22 23
L0 Open Hows Sossion
aa o .l
] 000 Open Houwr Secsios
Calanciss
o Masterclass-Events
2 Evanta shown i time 2onec (GMT«02:00) Cenlral Ecropean Tima - Madrid
Add 1o Google Calendar
o 1

Open Hour Session 5
Tuesday, 2 Saptamier - 08:00 — 10:00

[} More details -+ Copy to my calendar

ir =] 1%
10D Oipan Hour Session 00 Csa Leve Claas

34 a5 26
100 Dhpan Hour Session 500 Cee Live Class

1Ot i 3
1500 Cpen Hour Sesslon  + 1900 Ces Live Class

L

(]

C

Month =

13

Fis)

T

gle Catendar

1. Calendar — View additional activity schedules.

2.Discord — Click to open the Support Chat - Discord channel.

Welcome to #masterclass-2025-b8!

tha start of the Nmastercl

e 20 5= bl private channe|

- STUDENTS GUIDE -
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THE CONSTRUCT

THE PLATFORM

The Course page will be shown every time you work on a course:

Linux for Robotica

1. Notebook — Here you will find instructions to follow to
complete the courses.

2.Code Editor — Development Environment to edit your
programs in a graphical way.

3.Simulation — Simulated environment to interact with a
robot.

4.Terminals — Four different Linux shells to type

Unit 1

e s L T R S D P T e e

VRGATE e pay e e P e g mal e Ty
Fa haad 1 ere or B s mibar Torelied Falos scese £
= i s il Pl el T Te prines(T L Fen D i el e
s P rp notad. They (@l b P Coume el Le peosnded

commands.
5. Course Toolbar — Open, minimize, or close any window.

6. Exit Course — Close the course.

- STUDENTS GUIDE - i'f



THE CONSTRUCT

THE PLATFORM

The Course page will be shown every time you work on a course:

1.Course Name & Progress — Displays the current course

name and completion progress.
2.Reload Notebook window.
il i 3. Course Syllabus — View syllabus to jump to specific units or
navigate between units.
4.Reload Code Editor window.

5.Restart the Simulation environment.

6. Reset Robot Position in the simulation.

Wi 7@ b MR (L Es (P TR

emr1-4 00 Thome/eimsiat ions e vinva/aro/al/ron_ basicn. snangiee/iinun_don 7.Rename Shell — Give a specific name to the Shell.

filii .kl FOLALE

iy e A gy ik Mt s i 8.0pen Shell in New Tab in your browser.

9. Reload Shell — Reload the shell session.
T TEE—

ek o it i 10. Terminals — Access terminal window.

T el g el T N P | b Pl v

I e 11. Code Editor — Access Code Editor window.

'k e P ——
g S
== 25—t

10 11 12 18 14} 1B G
G| e | oy 0G| (L
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THE CONSTRUCT

THE PLATFORM

The Course page will be shown every time you work on a course:

Linux for Robotica

R 789 T

e o | 1 QB v o s i
TL 1l [ 1 by w b Es LAy Lone /plubl le §lsm veferofall/ el baslon axa

o s |

Fiilalw
i pldehing and lavi

T plgiaal o 1y e b gy

e el b it bt B Pa L i Pl e e
wE T el @ A pERYER O PR PR e R OE) B
e s L T R S D P T e e

10 11 12 18 14} 1B G
G| e | oy 0G| (L
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12. Jupyter Notebook — Access Notebook window.

13. Simulation — Open the simulation environment.

14. Graphical Tools — Opens an extra window that allows you

to visualize graphical applications such as RViz or rqt.

15. Review Course Notebooks — Allows you to pre-visualize
other notebooks from the same course or other courses.

16. Report an Error — Report an issue with the platform.

17. Forum — Access the course forum page.

18. Switch Language — Automatically logs you out and requires
re-login to change the language.

19. Power Off — Logout of the platform.




THE CONSTRUCT

THE PLATFORM

The rosject page will be shown every time you work on a Project.

1. Rosject Name — Displays the name of the current rosject.
e g P ' 2.Time Left — Time left to work on the rosject environment
heckpoint 18: Basic Arm 5

ninematics
Soution

today (resets daily at 00:01 your timezone).
3.New Terminal — Open an extra Terminal window.
4.Real Robot Connection — Connect to a real robot.
5.Rosject Size — Current rosject size (maximum 2048MB,
cannot exceed this limit).

Where to find the Solutlon?

L R T L L e T T R
frmail paals B < S{alilla sinfgrdd dewllisy

Tank 1 nﬂﬂl‘“t-”ﬂl’t‘“h‘ﬂ'rﬂ
Paramabors

)

Heoman! s Bl b BB ¥ ey of 204 RAL mas
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MANAGE YOUR WORK

In your Phases Screen, you will have direct access to

all the Phases of the Masterclass.

|

Each Phase is composed of different Sections.

SECTIC 1

Chaehpaing 1
Ity cafuc thi 10 Carat

ase Robotics Developer Masterclass
'i PHASE1 EEETTIEE
-
Chasttcnt Robotics Programming Core
and other titles ) m
Build a robot programming foundation and v vf
‘a. get started with ROS, ¥
1
V ]
Bt . \l-.";]
ROS Basics in 5 Days
(Python)
Lisarn BOYS 7 baskon nowl 1o
G ||||||
0 » -
£ Arobotsus el
[
m
Eseront
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MANAGE YOUR WORK

Each Section is composed of 1 or more courses, By default, Sections will be LOCKED. This means you
and a Checkpoint. won't be able to access the courses or checkpoint

l inside it. In order to unlock them, you have to

complete them. As you complete each Section, the
Checkpoint 1: =R next one will be unlocked.
Introduction to Gazebo < ’
?n'-'qCHEC‘T'E'»'U[l\lT_:.,;,E
((J( =) )~ In order to complete a Section, you will have to
Request Evaluations A = . . .
[ eristuiape ] B = successfully pass its corresponding Checkpoint.

When you complete all the Sections inside a Phase,

the Phase will be considered as completed, and you

will get a score for it.

Checkpoint 1:
Introduction to Gazebo

Robotics Developer . STUDENTS GUIDE -
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YOUR MARKS

Your final grade for the Masterclass will be computed

based on the scores you get for each Phase. You can

check your current Phase Scores in the Scores area:

|

In order to get a Phase score, you need to complete all
the Sections inside that Phase. The Phase score will be

computed as an average of each Section score.

|

Phase Crade Weight Crade
@ [Phase | (Learn the Fundamentals) 18.00% 8.75
Phase 2 (Build Robolics Programming Skills) 18.00% (9]
Phase 3 (Robotics Theory) 18.00% ]
Phase 4 (DevOps for Robotics Projects) 18.00% (8]
Phase 5 (Final Project) 2B.00% o
TOTAL Grade Achieved 100.00% 1.57

SEC T |
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YOUR MARKS

The score of a Section will be defined by the Checkpoint project.

Checkpoints are small robotics project that will test
everything you've learned during a specific Section.
Inside a Checkpoint, you will be requested to complete

different tasks.
Inside each Checkpoint you will find Grading Guides. ——

These Grading Guides indicate what is the expected
result of an specific task, and how much points you

will be granted if it's completed correctly.

= Grading Guide -

+ When running thé localization.laanch.py , 1hé robol I8 able 1o propeédy locallze itsell whaen maoving around the warshouss - 1.5 points

: rosl launch localization server localization.launch.py

P Exscule in Terminal

: source fopt/ros/noetic/sotup.bash

rosrun teleop_twist_keyboard teleop_twist_keyboard.py omd_veli:=/robot/cmd_wvel

- STUDENTS GUIDE -




YOUR MARKS

In some Checkpoints, you will find sections like the following:

Whenever you find these sections inside a Checkpoint
1.2 Test everything in the real robot lab

i s el project, you will have to test that your programs

1. Book a 1h session of tha RB-1 real robot lab.

2. On the day and time selected, apen this rosject and connect to the real rabot. work in the real I"ObOt,

3. Launchthe rosl_bridge 10 have the proper ROS2 topics available,
4. Than execute your program and create a map of the real warehouse,

In fact, the evaluation of the Checkpoint will be made

« If your program doesn’t work, check first if the topic names that you are expecting do exist with the same name in the real robot. using aISO the real FObOt. YOU can ﬁnd more details

= Then chack if the frames of the real robol are the same as the onas of the simulation, For that use RViz2
« Limit tho real robot valocity 1o 0.1 m/is

about the Real Robot Labs in the next sections.

Robotics Developer . STUDENTS GUIDE -
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YOUR MARKS

When you are finished with a Checkpoint and it’s ready to be evaluated, click on the Request Grading button.
A reviewer will evaluate it within the following 24 hours and provide you with a score.
You will have 3 trials to send a checkpoint for grading if you want to improve your mark. After that, your mark

will not be updated again.

CHECKPOINT

Checkpoint 1: =
Introduction to Gazebo _ s &
F = Pt
~CHECKPOINT,_
(A VT~
[ Request Evaluations J f..,_:" -....-f
0 of 3 requests used :

Robotics Developer - STUDENTS GUIDE -
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YOUR MARKS

After requesting a 1st evaluation, you will have the possibility to get the Checkpoint solution.

But be aware that once you check the solution, you will not be able to send your Checkpoint for grading

anymore.

Checkpoint 1: = 2
Introduction to Gazebo et q
= a2
<CHECI{POINT,,
1@ =R
[ Request Evaluations ] By =
0 of 3 requests used

L=} Open Evaluation Document

Get Checkpoint Solution

— E! You will not be able to requést re-evaluation after getting the solution

Type CHECKPOINT 1o confinm:

| GET SOLUTION —>

Robotics Developer - STUDENTS GUIDE -
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REAL ROBOT CONNECTION

In order to use the real robots, you need to first reserve a slot from

Ak —— the RoboConnect app:

Here you will have access to all the available Real Robot Labs.

E RoboConnect
Comias ﬂ- Cowminrt 4 Thed Comiinag s LT Namors L
Pongs
. ﬂ e 2 | Bt e G’
fi
T i
.-"-:.
Wy
&

c - B £

bk s L e——




REAL ROBOT CONNECTION

Starbots UR3e

CONNECT TO LAB (=)

@ VISUALS & DESCRIPTION

the time slot that suits you better.

Starbots UR3e

Practice pick-and-place tasks with a robotic arm

handling coffee cups.

i A
Located in Barcelona &
-

BOOK YOUR CONNECTION

Just select the desired robot and book SELECTED ROBOT LAB

Starbots UR3e

Practice pick-and-place tasks with a robotic arm
handling coffee cups.

SELECT CONNECTION TIME

01/09/2025 = Select Time v

CANCEL EOQOKING CONFIRM BOOKING

- STUDENTS GUIDE -



REAL ROBOT CONNECTION

Once your booking has been registered, you will be able

to check it in the Bookings section:

[ ] (1 ] 1y
RoboConnect
=
Connes
Your Hobol Labs E!-:I':Il:lllltl
Tha (Do Wil
Laiy
by Featxdn
iy Lt G T
e gyn

To connect to the real robot, you must be inside a

Rosject. Once inside, you can see how long until your
reservation starts by clicking the Connect to Physical

Robots icon:

=] = & Connect to Physical Robots

Your Robot Labs Bookings b o

& Starbols UR3e
m Today, 1 September«15:00 - 15:55
& ROS Moetic

L) Startin: 004148

Your Registered Robots

Connect to Physical Roboks Aosjecl Size: 819.2 MB (40%: use

8 A (X
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REAL ROBOT CONNECTION

Once your time slot arrives, the Connect button will

Your Robot Labs Bookings 0 ]

turn green, indicating that you can now connect: _—

3 @ Starbots UR3e

E Today, 1 September: 14:00 - 14:55
& ROS Noetic

Once you connect to the real robot, every shell that you

- ‘W (%) Remaining time: 00:38:55

have running will get killed. So don't worry if your nodes

or simulation go away, this means that the terminals are
pointing now to the real robot instead of the virtual

machine.

After clicking the connect button, you will see the camera

streams appear along with a virtual joystick. Wait a few
seconds until the middle circle of the joystick turns gray

and move it to see if the robot moves.

If it does, it means you are connected! and are ready to

Robotics Developer get working.
STE



FINAL PROJECT

e The Final Presentation of the project will be done on a YouTube Live Stream, with three experts of the

team acting as evaluators:

e 30 minutes for the presentation

e 15 minutes for Q&A from the experts

e The Final Project will be based on the Starbots Coffee
(an automated cafeteria environment which involves

different robots ). Several Project options will be available

to choose between them.

e The Final Project selected will be discussed and agreed upon between the student and the tutor.

e Calls for the Final Project presentation will be open every month. So, in case you

miss one, you have to wait 1 month for the next call.

Robotics Developer . STUDENTS GUIDE - 4<% pr ——
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DEADLINE

e The Masterclass has a maximum deadline of 24 months, including the

inactive (subscription paused) periods.

e If you have not completed the Masterclass within this period, you will

be kicked off the program.
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COPYING POLICY

e The Masterclass has a very strict policy against copying. If we detect that any student has

copied from another student, they will be immediately removed from the program.

o If you are struggling with any aspect of the course, we encourage you to seek help from
instructors or peers rather than resorting to copying. The Masterclass is designed to

support your growth, and we are here to help you succeed.

e We believe that true learning comes from personal effort and integrity. Copying

undermines both your own progress and the integrity of the Masterclass community

Robotics Developer . STUDENTS GUIDE - 4<% pr —— =
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