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From LEGO to youBot:
a new education path
In service robotics

Paolo Fiorini
Altair Robotics Laboratory
Department of Computer Science
University of Verona, Italy
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Presentation Outline

Challenges in Robotics Education
Solutions adopted in the past

Device driven curricula
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Robots are Coming

Scientific American, December 16, 2006

SClENT|F|C vy

Then Why
Isn't Pluto?

A Robot in Every Home, By Bill Gates

The leader of the PC revolution predicts that
the next hot field will be robotics

AAAAAAAAAAAAAAAAAA

every home will soon have
smart mobile devices

This statement was a bit premature,
but it motivates the need for
addressing robotic education in a
different way than current academic
programs

Evolution and Cancer

Can Ethanol
Replace Gasoline?

Secret Controls for Genes

s 2SR
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JPast Approaches

»Programs have included:
~Scientific Festivals
»Student seminars and lectures
»Teacher seminars and courses
»Qrganization of broader activties

»However, the results have been very limited
and with little impact, thus the need to
develop a new strategy.

»No quantitative measurement has been put
in place.

Odense, 6 March 2012 4
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Scientific Festivals for Youngsters

Discovery on Film, in cooperation with the
Natural Sciences Museum of Rovereto
Typical program includes (since 2001):
Scientific films in the morning with
discussion and Q&A
Lectures in the afternoon for teachers and
students _ _
Lectures in evening for the general public
Exhibits of science projects (high and
middle schools) and research projects

N .
Discovery on Film

Mostra del Film Scientifico e Tecnologico

Il Premio Sirio Film

Alla scoperta dello scienzo ottraverso 15 film,

una videoconferenza con Pasadena e una con Tokyo

Cofé scientific, teatro, cinefarum, conferenze . §
€ aitri eventi per candscere j imbat -
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High School Courses

~High Schools:
~Review of state of the art in robotics 00\7@
~Review of basic technologies Qe
»Description of robotic projects s

=l NosioL 1 2
»Formal courses on Robotics and | |
Automation in HS (with HS teachers)

»Joint HS-University courses (Tandem)
~Middle Schools:

~Focus on LEGO as a learning tool

»Focus on general scientific subjects

Odense, 6 March 2012 )
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College Courses

The RoboticsCourseWare initiative:
Started in 2007 with a grant from IEEE R&A Society

Aims at collecting lecture material from known researchers
and put it on the web, in a copyright free form.

It included 4 courses:
Introduction to Autonomous Mobile Robots (EPFL), October 2003 - February 2004
Introduction to Robotics (Harvard University, ES 159/259), Spring 2007
Motion Planning and Applications (NU Singapore, CS5247), Semester 1, 2006-2007
Robotics: Science and Systems (MIT, CSAIL 6.141), Spring 2007

New courses to come before the end of the year

Odense, 6 March 2012 4
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Virtual Laboratories

Virtual
laboratory for
robotics
teaching
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CMU Results

80.0%

No significant differences
from what boys and girls state
to have learnt
Girls have started with less
confidence, ma show the

o largest increase in confidence

Teamwcrk  Proganming  Foblm  Mecharics  [DW/Tech  obot POV at the end Of the course.

ID Expected To Learn @Reported Learning at the End of the Class

Some comments:

It deos not matter how difficult the problem is, we are able to solve it.
| learnt to be more confident in my own capabilities

Team work requires lots of communication

| learnt that is better to do something slowly than doing it twice.
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TANDEM @ UNIVR

Andrea
Castellani e
Stefano Galvan
Universita di
Verona --
2002-2008

e
et B
, CingPlay
P TAIR  Fobutics Teuching Using LEGO®
Active learning
Laboratory activities involving students in

doing things and thinking about what they are
doing are necessary for teaching complex
concepts such as kinematics.

Curriculum
* framework: Tandem High School/Univ cooperation
+ 10 hours of mathematics at school

* 10 hours of robotics basic pts at University Lego® Mindstorm™
* 12 hours of laboratory in 3 days: oo Busts
design.bmldandeommlaadorlvboﬁcum highly reusable »
'tcramﬂmdeﬁniﬂmndmmu robust *
mnmmummw tune the complexity «
« forward and inverse ki putati famous
-umolsudmmuu it

An innovative way of "play" with robotic arms

BrickOS

+ Cand C+4 via ling
* no limitation of variables number (RAM size)
« threads and objects utilization
+ floating point numbers
+ mathematical and trigonometric functions
* communication wil

Soon available

- detailed handbook for teachers

« complete software solutions o 5 Q .

« new curricula for University courses http://metropolis.sci.univr.it

Altair Robotics Lab IEEE International Conference on é
steff@metropolis.scl.univrit Robotics nmIAulom:non
bovo@metropolis.sci.unive.it Rome, April 2007 || .

\ /
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Kineplay Structure

‘Mathematical background (20 h)
(matrices, transformations..)

Robot Kinematics (10 h)
Laboratory experiments (12 h)

Self booting memory pen

PUMA 200 PUMA 500

Odense, 6 March 2012



€U 2012

Robot -
il oo Education Workshop

B WmarchO D E N S E
- TR

Eddy Educational Robot
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Open Hardware and Software System

Welcome on Eddy Web Site

Eddy (Educational Device, Do it Yourselfl) is a Linux mobile platform for education,

entertainment and research. It is based on an Embedded Linux System and custom

electronic boards. It can be equipped with a webcam, bumpers, and infrared sensors. _—
HARDWARE
SOFTWARE
BUILD or BUY?
PICTURES
MOVIES
PUBLICATIONS

PEOPLE

CONTACT
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Algorithms & Applluhons
A l'i—. ,\_, l
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|IEEE Roboti d Al ion Society (RAS) and
D O Cto ra I C O u rS e S Intematint:]i;!IB:nTnda::;:In;?t:;buﬁss Itira{saar:}ha{TFHH}l

Ranokground

The developmenl of robust ard inlelligenl senvice robols reguites very advanced capabililies,
espacially fom a cagnitiva point of view, Evan i simple applications, a sardca robat neads 1o
undemnstand complex and dynamic silualions, for which no presprogmmmed funclion can bo fuly
satafactory, Thua the robol musl contnuously edepl o ile changirg world and develop ways 1o
adimess, and possibly carmy out, instances of problems for which it hes not been insSucted in
advance. For fhose reasons, laaming now skils, new setlings and new warys 1o camy oul & givan insk
18 e af the prevequisite of uture sanvice rEpes,

Goals

Tha dlh IEEE-RASIFRRE Sunmer School @ims at exploring varous leaming parsdigms thal have
besn proposad for robotcs systems and, in particular, will pursus the ambiious cbjaclive of
comparnng thel perfarmance in a given situation,

Leacloes

Lachoes wil addnass leaming mathods, emong which tha maost prominent are: -
=|earmirg classificatian ard mt‘ﬂ% =reinfarcamard leaming

= ru|e=Eaming = uuloriomous
- matal netwarks - sl leaming
. Tha |abaratory part of the HLhmhﬂﬂmmvﬂlhﬂhumhhm
. ) R U inals svailable o lsborstary sels for maching leaming,
‘ I- iiel '.hml'ipm k-
tional Conference on enice(Italy) wmuwduhwmhmhmmmwm
: ELING and PROGRAMMING ) ' 1 - Im i
r plicabo
ROBOTS (SIMPAR 2008) 5 PR students and pnltdm are ancouraged to spply, Attandance = lmited o 40 studarss oaly,

Details regarsng cost of tilion and parcipation in the schaol wil follaw, | should be raled that
sludenls may only partcipabe iF they altand e anie weet,

In arder to be considared for paricipation, shudents ame equmd 1o submit an applicaticn (in pdf)
conlmning the falowing infomatan:

Name and contact detsils, curiculum vitss, ore page descriplion of relevent cument research
progect(s). mativasion for padicipatian, a lattar'amail of recommendation from their superviscr,
Applicaions  far  participation musl be genl i bedh the organizem by  eeclrorss  mal
paclo farinl@unier it and anwin,prassleniifn-brs,de no |ater than July 1, 2007,

Organization and coordination; Bcinndific Advisors,

Facle Farnl, University af Varana |wan Bratko, Univorsity of Ljublana
Erwin Prassler. University of Applad Science  Ridiger Dillman, Universiit Kaslsrube
BonreRheinaSieg

Far all the lastest information (including regisration, accomedation. academic and secal programme,
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Limitations of the “Standard” approach

» It takes long time

» Does not address the needs of new jobs

» Does not match the complexity of real tasks
» Research oriented not “use” oriented

» There is no equivalent of “integrators”™ in Service
robotics

» Thus the need of a new approach: the EDUFILL
project.

» Develop professional compentences without the
need oféﬁ) (ﬁ)octoral egree P

Odense, 6 March 2012 17
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Using Commercial Hardware: a LEGO NXT arm

Do not invest in
harware
development but in

curricula

Odense, 6 March 2012
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Thank You for Your attention!

SLTA
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