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Walking with Robots

My experience of sharing robotics
Sam Wane
s.0.wane@staffs.ac.uk
www.fcet.staffs.ac.uk/sow1
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— Level 1,2 & 3

— Masters
Research

— PhD

— Conferences
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— STEM

— Café Sci
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Web links
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* Lego NXT robots

* Introto C
— Line follow
— Kinematics
— Decide at junctions

« Path planning
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e Use NXC

task main()

{

OnFwd (OUT_B, 50) ;
OnFwd (OUT_C, 60) ;
Wait (1000) ;
Off (OUT_B) ;
Off (OUT_C) ;
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Stripe to
Light /follow
sensor
Right

Left motor
motor only on
only on when
When \E Robo light ‘
light sensor in
sensor in black area

white
area
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* Using encoders
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If a two wheeled mobile
robot has moved its left
wheel 20mm and right
wheel 30mm, what
distance has it
travelled?

If the width of the robot
is 100mm:

what would the
final angle be?

Is this facing to
the left or the right
of the original
position?

What is this angle
in degrees?

Now draw the
robot starting and
final position on a

graph.
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« Path planning flood fill |start
* Place a ‘1" in the Goal

UNIVERSITY
position.

 Place a ‘255’ in the .

black obstacle
position.

* Place a ‘0’ in every
other square.
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« Use 4 point
con neCtiVity (up, down, left, right): 0
— Starting from each
square that has a ‘1, 0
place a ‘2’ into every
adjacent square that is
a 0.
0
0
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« Use 4 point
con neCtiVity (up, down, left, right): 0
— Starting from each
square that has a ‘1, 0
place a ‘2’ into every
adjacent square that is
a 0.
0
0
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Path planning-3

« Starting from an array
value of 2, place a ‘3’
into every adjacent
square that is a 0.
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Path planning-4

« Starting from an array
value of 2, place a ‘3’
into every adjacent
square that is a 0.

* Repeat until no zeros
remain.
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* The path solution is to
move to a lower value (7
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* Cybernetics
— Computers in control
— Feedback control

* Microcontrollers
— PIC (C18)
— Electronics
— Sensors
— Motor drivers
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 Read a voltage
* Output a voltage

File Edit Yew Project Operate Tools  Window  Help
"‘E
2

|| @ [n][9][ec] [bal@os [ 1ot applcation Font |~ {8~ | sna] [ -2 [
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Feedback control

Input,
desired g >

position

Computer in
control
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Output, to
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Counter

weight i Encoder 500ppr

Motor and
propellor
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« Robot manipulators
— Kinematics
— Motor control
— C#
— Ethics
— Robot simulation

* Robots in factory
— PLC
— Vision

* Project
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Z Two link kinematics
A
V4
End point
L P .
0 > x End point
The forward kinematics of a simple
link with link length L and moving
through angle 6 are: Figure 1 Rotation of a link
X =L cos O Referring to figure 2, the geometric solution for two links can be solved as:
x=1L,cos, +L,cos(, +6,)
Z=LsinO y =L, sin0, +L,sin(0, +0,)
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» A stand-alone condensed course covering
robot theory and implementation:

— Robot Control

— Robot Kinematics
— Robot Dynamics
— Implementation

— Control theory
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 Human Adaptive
Mechatronics

— UK/Japan EPSRC funded
(http://www.epsrcham.org.uk)

 JCB/Sellafield collaboration
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« STEM ambassador
 |[ET Chairman

— Sponsor Lego robots!

« Walking with Robots
« Café Sci

« Taster days (colleges,
schools, AimHigher) *

« TV (Gadget Show)
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Robots in UK Competitions
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o http://www.robocup.org/
nttp://rcj.open.ac.uk/

 http://www.tech.plym.ac.uk/robofoot/
* University of Plymouth
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 http://www.challenge.mod.uk/

* The challenge is to create a system with a high
degree of autonomy that can detect, identify,
monitor and report a comprehensive range of
military threats in an urban environment. The
Grand Challenge is open to the whole UK
science and technology base, large and small
companies, research laboratories and academic
science faculties. It is also a challenge to UK
financial institutions to invest in UK. The MOD is
keen to see the best solutions developed quickly
into equipment for the UK Armed Forces.
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 http://www.tic.ac.uk/micromouse/
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Walking with Robots &

http://www.walkingwithrobots.org
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About WWR

Network Members

WWR Themes

Themes overview
First Steps
Exploration
People
Environment

Learning

m

walking —
wikb robots

Home |Intro | Events | News | Gallery | Resources | Contactus \

About Walking with Robots

What is @ Robot? What do we want robots to do in the future? What can
they do now? Can robots have personalities? Can a fully-functional
conscious robot be developed? If so, would it be human? And should it

hawve rights?

Walking with Robots is a three-year programme of public events funded
by the EPSRC that aims to address these guestions and more.

There are many misconceptions about what intelligent robots are and
what they can do. The Walking with Robots network brings key
intelligent robotics researchers together with leading science
communicators to promote a wider public engagement with the reality of
contemporary robotics research and with the people who do that
research. The network comprehensively covers what we believe to be
the most exciting areas of intelligent robotics research in the UK,
including artificial consciousness, bio mimetic (animal-like) robots,
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Direct access to
national contests' site
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Home Presentation Euwrobot 2007 Eurobot 2008 Eurobot 2009 Junior Forum Press Contact Archives

WELCOME TO EUROBOT!

S
i

An amazing event gathering fun, high technology, friendship, creativity, education RL”?S _
and passion! MNational Cups
Partners

Created in 1998, Eurobot is a international amateur robotics contest open to teams of young

people, organised either in student projects or in independent clubs.

Eurcbot takes place in BEurope but also welcomes countries from other continents. In 2008,
26 countries, represented by 350 teams, hawve been involved in this science and technology Eurobot 2007 LIVE ©

contest, through its national qualifications and the international final that will take place in

Catalane (Italy]. 23/05/2007

2009 call open

17/02/2007

FAQ 2 on line

21/01/2007

Register to Eurobot 2007
05/12/2006

FAQ 1 on line

23/11/2006

——
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*http://www.ukskills.org.u

Skills Chullenge _ e gz

Promoting excellence ‘hruugl* skills ¢
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First Lego League

http://firsthandtechnology.org.uk/

Intermaticnsl
Chislenge 205
Team REFourCRE
What = PLL
Contact Us

Archeus

BICREATE THE DIFFERENCE

A EAATHER OF FIEET L0 LR TR T TR0 e

SPORTS FOR THE MINDs,
am e

-
In AL we focus on isam building, problem solving, creatmity,
mnd analytacsl fhinking

e —— Aeml the FIRSET LEGD League 2007

mewsletter (415858

Our new Registration system wall be open
S00n

Widcombe Wrobotiers win at Bodal

E Final Besults

POWER PUZZLE
2007 Challenge Theme Announced!

dlternative Fnerngy Resources - Mesting the Glohal
Daemsand

Mow do owr peremnsl seergy choscss io heat our homes, fusl
DU CE, Charge our Ol phoneE, DOwEr DUl CoaMmDUlernE, oF
even download music o our Pods imped the =evironsment,
moanarmy. and life seaund the alsbe? which ressurcas shauld

LEDC Orowp Levnches
M Beneration of LB
T e

[
G g | — g ]
—

dax how wanv it s b2 ba
invglved in Bl Jut e
atwz by slwe somis besk
Ll L

Dawnlasd tha 5 MB POF

£l Emegliah 185 ! UE

21 Ganmins iaFransh

S Forbuguess S0anish
! Foremgian 3= Semdizh
=i Chinsase

1

v

STAFFORDSHIRE
UNIVERSITY s



-

Summary (3,
STAFFORDSHIRE

UNIVERSITY

* There are plenty of jobs involving robotics

« Advanced robot concepts can be taught using
Lego

* Robotics isn’t just robots-it includes feedback
computer control, sensors, microcontrollers etc

* A majority of the software is available for free
« Schools are crying out for robotics tutorials
* There are loads of competitions for all ages
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A master in the art of living makes little distinction
between his work and his play, his labour and his
leisure, his mind and his body, his education and his
recreation, his love and his religion.

He hardly knows which is which.
He simply pursues his vision of excellence in whatever
he does, leaving others to decide whether he is working

or playing.

To him, he is always doing both.
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« www.fcet.staffs.ac.uk/sow1 My website

« S.o.wane@staffs.ac.uk My email

« www.staffs.ac.uk University website

« http://bricxcc.sourceforge.net/ Lego NXC Programming

« http://www.ni.com/ Labview language

« http://www.bytronic.net/ Education control teaching

« http://www.fbk.com/ Education control teaching

http://www.festo.co.uk Provide the Robotino for UKSKills

— http://www.festo.com/cms/en-gb_gb/5022.htm  Robotino website

« http://www.abb.co.uk/ Provide robot simulation software etc
—  http://www.abb.co.uk/product/us/9AAC111580.aspx?country=GB The software page

» http://petercorke.com/Robotics Toolbox.html Robotics Toolbox for MATLAB
« http://msdn.microsoft.com/en-us/robotics/default.aspx = Microsoft Robotics Studio

« www.schunk.com Schunk Grippers + Software
« http://www.microchip.com/ PI1C microcontrollers + C software
« http://www.roborealm.com/ Free robot vision software
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*  http://www.epsrcham.org.uk HAM Japan/UK research group
«  http://www.stemnet.org.uk/ Science ambassador

«  http://www.cafescientifique.org/ Café Scientifique

*  http://www.juniorcafesci.org.uk/ Junior Café Scientifique

*  http://www.theiet.org/ Inst Engineering and Technology

«  http://www.britishcouncil.org/science-briefing-sheet-24-robotics-july03.doc  British Council
 www.walkingwithrobots.org Walking with robots

*  http://robots.ning.com/ Social networking site

*  http://www.ukrobotgroup.com/ Forum for UK robotics

*  http://www.robocup.org/ Robo Cup

»  http://rcj.open.ac.uk/ Junior Robo Cup

*  http://www.tech.plym.ac.uk/robofoot/ Robo Cup winners

*  http://www.challenge.mod.uk/ MoD Grand Challenge

«  http://www.robofesta-europe.org/britain/ Robo Festa

»  http://www.tic.ac.uk/micromouse/ Micromouse

e  http://www.eurobot.org/ Eurobot

*  http://www.ukskKills.org.uk/ UK Skills

»  http://firsthandtechnology.org.uk/ First Lego League

« www.teachers.tv Teachers TV
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