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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.

masterclass2023-... & &

The Discord server is organized in different categories:

General Announcements

Depending on the current Phase of the Masterclass you are in, you have Phase O
to place your questions/comments in the corresponding Discord PLEEET
channel. Flick e
Phase 3
Discord will also be used as the main channel to establish communication Phase 4
with your tutor. You will also find here general announcements (ie. special Phase 5 - Final Project

events, statements...) of the Masterclass.

Robotics Developer . STUDENTS GUIDE -
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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-13:30h 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
PATHWAY

pnotics ey ong The Masterclass program is divided into

NOVICE :

Bt 1. Git . Robotics Developer
. C++for Robotics 6 phases, each one of them to develop COMPETENT | 18 wWeb Interfaces for RQS
. R0S2 Basics ‘ . 19' Docker
. Robot Modeling different skills. o0 Jom
. Egzsesz)FSimulator o 21.Unit | esting
' ; * 22. Continuous Integration
. ROS1Basics

ROBOTICS DEVELOPER
Jp-Ready*

Robotics Developer
EXPERIENCED

13. Math for Robotics
14. Mobile Robot Kinematics
15. Arm Kinematics

8. Advanced ROS2 16. Robot Dynamics

9. Robot Navigation 17.Path Planning Algorithms Robotics Developer
10. Robot Perception ADVANCED

11. Object Manipulation

12. Build Robot Controllers

Robotics Developer . STUDENTS GUIDE -
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0. Linux, C++ & BEGINNER
Python




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
e C++ for Robotics

Robotlcs Developer - STUDENTS GUIDE -
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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.

e Courses: * ROST Basics

Git and GitHub Basics
Advanced Modern C++
ROS2 Basics

URDF for ROS2

TF for ROS2

e Gazebo Simulator

Robotics Developer - STUDENTS GUIDE -
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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 Advanced
ROS2 Navigation
ROS2 Manipulation
ROS2 Perception
ROS2 Control

e Courses:
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PHASE IlI:

Robotics Developer - STUDENTS GUIDE -
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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

Kalman Filters

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.

« Courses: * Web Programming (HTML, CSS, JavaScript)
e Continuous Integration and Testing
e Jenkins

e 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)

@

N

@ JO“’Readv The Robotics Developer Masterclass offers you

‘ practical work in one of the world’s leading robotics

companies.

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

ene Robotics Developer Masterclass

= PHASE ROBOX: REQUEST MY REAL ROBOT!
~1 |
Daihinsd Request FastBot

ROS-based, learner-friendly
mabile robot

You've made great progress!

MNow, réquest your very own Robaol “Fllﬂlﬂﬂus
FastBot and get ready for the next

phases of your robotics adventure.

TELEOPERATION

Request
FastBot

@_-_

Canticl the rokot wiing
Computad By b oF
Bluatcath Joyitc b Oamepad

Don't forget to request
your FastBot Robot and

e e continue learning!
5. Hot svwad of batterion lor unimairupted

After completing Phase 2 of the Masterclass, you
will unlock the section that will allow you to

request your robot!
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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.

°ee { » My Payments
Student Namae MNEXT EXPIRE

. N M e PRODUCT STATUS PAYMENT DATE PAYMENT METHOD
Robotics Developar . see1234
Masterclass Batch § - iy oo Fab 10, 2024 Fay 07 2035 VISA  Eeplres 87730
S0EA Spring )

@ My P 15 Il Paune Subidrpton

o Cancel Subscniption
[E Bilking Data G‘} Nodd help? Contacl us Tor assistanca

Robotics Developer  STUDENTS GUIDE - (< —— .0
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THE CONSTRUCT

THE PLATFORM

The Masterclass App - Dashboard Screen

H
Dbt
1
Ce

Robotics Developer Masterclass

Keep Bushing, Har's‘.-;.h!3

Your Job Readiness — |

Q  CUSSINT FHAS [ wAST OPERID COURS]
1 E.T:"“ Programming Linux for Robotics

J‘%

/7 @ The Leaderboard

Completed

Robotics Developer
MASTERCLASS

10

W

-
8
" <
E4 Your Goal \:*",-q CERTIFICA
CAREER GOAL: :

C

G et first Robotics Tob!

n (&

1. Dashboard — Overview of your current Masterclass progress.

2.Current Phase — The phase you have reached.

3.Last Opened Course — The most recent course you opened.

4.Continue Course — Click to continue the last opened course.

5.Total Completion — Your overall completion percentage for the
Masterclass.

6. Current Position — Shows your position within the Masterclass
journey.

7.Progress Comparison — Compare your progress with classmates.

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

9.Phase Performance — View your scores across different phases.

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




THE CONSTRUCT

THE PLATFORM

The Masterclass App - Phases Screen

o e Robotics Developer Masterciass % 1. Phases Overview — Clear view of your learning path.
2. Completed Phases — Phases you have finished.
.= PHASE 1 [
- *
N 5  Robotics Programming Core 3. Current Phase — The phase you are currently learning.
and other titles A @
Build & r¢|:m1 pr':bgri.'lrnming {ﬂundﬂtiﬂﬂ and .-";:.-’ 40 LOCkEd Phases - Phases not yet Un|OCkEd.
’E. get started with ROS, : 7
pessl 3| 1 - | 5.Phase Completion % — Your completion percentage for the
l \-/
¢ m P courson > \\} P 0 CUl'I'ent Phase.
P secheckpoints N / . ) )
4 - 6. Course Info Card — Click Open Course to start learning.
e 7.Section Score — Your performance in this section.
ROS Basics in 5 Days - e s
(Python) 8. Completed Courses — Courses you have finished.
Learn BOS ? bagsos now. B doesn® matier if you
are new 56 ROS of & wileran, RDS 2 is hede o M
L 9. Current Course — The course you are learning now.
(oI
m 1T exerclaes
E} R r— SEOCTION 2 n
- |

Robotics Developer . STUDENTS GUIDE - .
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THE CONSTRUCT

THE PLATFORM

The Masterclass App - Calendar & Discord

oce T — o 1. Calendar — View additional activity schedules.
* * 3
o= 2. Discord — Click to open the Support Chat - Discord channel.
i
_ Your agenda, Harsh!
Fhases
Today £ ¥ September 2025 - O 8 = Month =
Welcome to #masterclass-2025-b8!
UM MON TUE x 2AT This rs the start of the Mmasterclass- 2025-bA private channol
N 2 [
900 Open Hour Sessios Open Hour Session 5 ’
Tuesday, 2 Saptember - 08:00 — 10:00
¥ ] ] 13
TN Ones Hoer B ¥} More details + Copy to my calendar
1L 15 & th 18 1% 20
Ol Dpen Howr Sossion 100 Ohpar Hour Session N0 Cs+ Lve Class
r )| 22 23 24 25 6 w
00 Open Howr Session 17200 Chpan Mour Session 700 Cwe Live Class 2 ®
h moisage p‘mlr'lud massages
— EL ] 29 10 10¢t 2 3 ] = or © »
] Ul Open Howr Sessior 100 Oypen Hour SEssion 1H00 Ces Livie Class
Calondsr
m Masterclass-Events
2 Evenits shown in time zonec (GMT+02:00) Central Eurcpean Time - Madrid Go gle Calendar
#dd to Google Calendar
RCond

Robotics Developer - STUDENTS GUIDE - 7%
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THE CONSTRUCT

THE PLATFORM

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

Linux for Robotics

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

Vi W Pl B QAR [ERER OF P DO T B 0] A

Do gy Podt et el ping meill sl wapm g f e il (s

VRGATE . Wl iy i e P i pine mell il i
Fa chared 10 ey oo B okl mbed Torfalliold Fusd o scsiadsas
o i i Pl [l Yo e T i Pk s b il e

i nold T e e b Fen oo will b prosaied

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

6. Exit Course — Close the course.

- STUDENTS GUIDE - %77



THE CONSTRUCT

THE PLATFORM

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

Linux for Robotics

T bt b b
L e e WL St

T W Rl B QAR (PR o P (o i a
Do (g rr Puds (et il pings il ]

RGATE weum piy e e Pe e s il gl band
Fa chared 10 eory o 8 ksl mbed Torfelioll Pl a sosie
L -b-'-Hl-lH-F'i.-l'lll- o 1Pl g il b Pk (e f i mrell (i 3

10 i 12 18 4. 15 16
> @ 9 ¥ m A K

1.Course Name & Progress — Displays the current course
name and completion progress.

2.Reload Notebook window.

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.

7.Rename Shell — Give a specific name to the Shell.

8.0pen Shell in New Tab in your browser.

9.Reload Shell — Reload the shell session.

10. Terminals — Access terminal window.




THE CONSTRUCT

THE PLATFORM

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

Linux for Robotics

I w15 i

L e e WL St
Vi Fule® B QU FeveRE OF Pl (o 1 &
[ gy b (i detadl pi well i

ERGIATE neue gy
Pl (Pl 10 B

P-b-r-'llll-H-FHll-l- ot Il ¥

e T e
B opm rnbecd Torfadiold ' o svess

A — 3

10 11, 12 18 14l 1B 6
m oA X

B oo B9 ¥

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
h g
M

1. Rosject Name — Displays the name of the current rosject.
Masterclass

Chec B als 3 2.Time Left — Time left to work on the rosject environment
ieckpoint 19: Basic Arm T

Kinamatics
Solution

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 SolutlonT

Wi spder' N Pah S F Pl Ppb [ PR T o
Erennd e B = f i@kl wifardd desilisy

Task 1 Denavit-Hartenbaerg
Paramatlors

)

Tigmgaeot Bars 144 B (0% womal o 20 RAIL s
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MANAGE YOUR WORK

In your Phases Screen, you will have direct access to

all the Phases of the Masterclass.

|

soce Robotics Developer Masterclass

.i PHASE 1 ST
[ -4

P Robotics Programming Core
and other titles

SECTION §
Build a robot programming foundation and
’E. get started with ROS,
1 v
]

ROS Basics in 5 Days
(Python)
Larn BOE 2 banson now. B d

o

S0 Pw L

Way

E} V8 howas
e
£ arobotsus ed

Each Phase is composed of different Sections.

-H_w___,--"r Mauar
-
Cearalss Sim lanc s

Introduction 1o Garebo

- STUDENTS GUIDE -
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MANAGE YOUR WORK

Each Section is composed of 1 or more courses,

and a Checkpoint.

|

Checkpoint 1: ~—
Introduction to Gazebo 2 %
_r = a2
ﬁCHECEPOIN'[“

P

15 L

Request Evaluations = ~
0 of 3 requests used

Checkpoint 1:
Introduction to Gazebo

By default, Sections will be LOCKED. This means you
won't be able to access the courses or checkpoint
inside it. In order to unlock them, you have to
complete them. As you complete each Section, the

next one will be unlocked.

In order to complete a Section, you will have to

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.

- STUDENTS GUIDE -



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 Grade Weight Grade
@ Phase | (Learn the Fundamentals) 18.00% 8.75
Phase 2 [Build Robotics Programming Shills) 18.00% 9]
Phase 3 (Robotics Theory) 18.00% o
Phase 4 (DevOps for Robotics Projects) 18.00% 0
Phase 5 (Final Project) 28.00% o
TOTAL Grade Achieved 100.00% 1.57

- STUDENTS GUIDE -
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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.launch.py , Ihé robol is able 1o propedy locallze itself when maving around the warehouse - 1.5 points

| > Exocute in Terminal |

In [ ]J: ros2 launch localiration server localization.launch.py

> _Execute in Terminal

In [ ]: source Jopt/ros/moetic/eetup.bash
rosrun teleop twist_keyboard teleop_twist_keyboard.py cmd_vel:=/robot/omd_vel

= End Grading Guide -

- STUDENTS GUIDE -




YOUR MARKS

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

1.2 Test everything in the real robot lab

MNow it is time that you test your program with the réal robot.

1. Book a 1h sassion of the RB-1 real robot lab.

2. On the day and time selected, open this rosject and connect to the real rabot.
3. Launch the rosl_bridge to have the proper ROS2 topics available.

4. Then execute your program and create a map of the real warehouse,

+ If your program doesn’l work, check first if the topic names that you are expecling do exist with the same name in the real robot,
= Then chack if the frames of the real robot are the same as the ones of the simulation. For that use RViz2
« Limit the real riobot velocity to 0.1 m/s

Whenever you find these sections inside a Checkpoint
project, you will have to test that your programs
work in the real robot.

In fact, the evaluation of the Checkpoint will be made
using also the real robot. You can find more details

about the Real Robot Labs in the next sections.

- STUDENTS GUIDE -



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 . e 1}5
?*-@CHECEPGINT&
(E =%y
[ Request Evaluations ] A f-.._..-?""“ ~
0 of 3 requests used e

Robotics Developer - STUDENTS GUIDE -
STE



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 : s =B
e M =
?--5‘-§f.'."HEC.'EF".":)[NTE,_;E
Q=R )
[ Request Evaluations ] : Zp =
0 of 3 requests used o

Lzl Open Evaluation Document

Get Checkpoint Solution

— E’,‘I You will not be able to request re-evaluation after getting the solution

Type CHECKFPOINT to confirm:

| 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

—— the RoboConnect app:

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

i Robolonnec
-

s €) Comnect 1o The Comptnacts 247 Aemote Labs




REAL ROBOT CONNECTION

Starbots UR3e

CONNECT TO LAB (t*)

(&) VISUALS & DESCRIPTION

the time slot that suits you better.

Starbots UR3e

Practice pick-and-place tasks with a robotic arm

handling coffee cups.

. o
Located in Barcelona &
b

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 O Select Time v

CANCEL BOOKING ; CONFIRM BOOKING

- STUDENTS GUIDE -



REAL ROBOT CONNECTION

Once your booking has been registered, you will be able

to check it in the Bookings section:

RoboConnect

Your Hobot Labs Booking

& O -

Tl IS ik R
Lasbe

Conmbc

& Starbots UR3o

—

Cancel

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:

Your Robot Labs Bookings

L & Connect to Physical Robots

® Starbots UR3e
| EI Today, 1 September-15:00 - 15:55
& ROS Moetic

(L) Startin: 00:41:48

Your Registered Robots

Connect to Physical Robots Fosject Size: 819.2 MB (40%: use

A X

- STUDENTS GUIDE -




REAL ROBOT CONNECTION

Once your time slot arrives, the Connect button will four Robot Labe Bookings a

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

@ Starbots UR3e
() connect
m Today, 1 September-14:00 - 14:55

& ROS Noetic

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

(Y} Remaining time: 00

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

i

N -, — -‘__ o ] | ; . . | r
“ﬂmm AN % (118

r'

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.

Sossion Time Laft
000:01:22

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 Robots Coffee (an

automated cafeteria environment which involves different

robots ). Several Project options will be available to ROBOTS
COFFEE

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 - g =~
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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~ —= &
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