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Where are the robots?

Not just a slogan, but of course
there is a t-shirt.

e www.noslogan-tees.com



Where are the robots?

TELEVISION.—The Reshand ai Home and in Bed I Abla 1o
Throush the Shopping District snd See What His Wife
Al Sorin of Apgpliances for Sepplying Almost Ansthing
Rabat Ve, Whe s Sern Approsching With Ho Mae

e 1932, www.paleofuture.com



Where are the robots?

7 " HAIRY !
WE DON'T ALL GO
ROUND SAYING
“BZZZ! WHIRR !
CLICK AN

MUST OBEY "

Pie

e Pat Mills, patmills.files.wordpress.com



Where are the robots?
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Industrial robots are old hat
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Handbuilt by robots.

e 1979



Industrial robots are old hat




Though there is a new spin




What do we have in mobile robots?

e Some products that are successful.

e Clearly work.
e Financially successful

e Some that are close to emerging.
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iRobot Roomba

Successful robotic vacuum
cleaner

6 million sold by mid 2011
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Google Car

e The only real roadblock to deployment is legislation.




o Still under-development, but expect to see it deployed.

o F

QC
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But what about C3P0?

e |s the dream of the robot butler lost?



Humanoid robots

e In Japan, in particular, there is a lot of interest in human-like robots.
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Humanoid robots

I From pyramid to kite
Japan’s population by age group, m B Male N Female
1950 2005 2055 forecast
6 4 2-0+*2 4 6 6 4 2-0+*2 4 6 6 4 2-0*2 4 6
100+ 100+ 100+
80 80 80
60 60 60
40 40 40
20 20 20
0 0 0
Source: National Institute of Population and Social Security Research

« Why?
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Eldercare

e Humanoid robots are a good fit for human environments.
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Eldercare

byt Re \

“Well, this certainly buggers our plan o conguer the Universe.”

e Peter Birkett
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Eldercare

e Much more that can be done in eldercare.

¢ Robot technology, rather than robotics, can increase the
independence of older people.

e Help needs to be balanced with privacy.
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Humanoid robots

o Kawada HRP3, capable of complex manipulation tasks
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Humanoid robots

W

e Yaskawa Motoman SDA10 is similarly capable.
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And, of course

e The PR2 can famously fold laundry.
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Humanoid robots

¢ Increasingly robots can take on tasks that currently require humans.
¢ Prototypes cost hundreds of thousands of dollars.
e PR2costis ~ $400,000

e Will costs fall?
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Mobile, dual-manipulator platforms
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Also along this line

e How can we get robots to interact better with people.

e Emotion
e Expressiveness.
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o Kismet was designed to study the expression of emotion, an
important aspect of human-robot interaction.
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Leonardo

e Leonardo is a move towards a complete expressive robot.
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e iCat is a commercially available platform for this kind of research.

o F
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Wakamuru
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e Wakamuru is an early attempt to sell such robots to a wider audience.
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Wakamuru in Uniglo
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e NASA built Robonaut to demonstrate the usefulness of this kind of
robot in space.
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Humanoid robots

e Seems like that robots will get more human over time.
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Humanoid robots

. 5 Pl N N
e Frankly, the results are a bit weird at times.
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Search and Rescue

e Send robots into places that are dangerous for humans.
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Search and Rescue

¢ Following the Fukushima nuclear accident




Search and Rescue

e Along way to go before robots can operate in this scenario
autonomously.

e Problems that are hard for robots in structured environments are
much harder in unstructured environments.

e Map-building.
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Robocup Rescue

e Standard test arena




Robocup Rescue

e Colour-coded areas of graded difficulty.




Robocup Rescue

SPACES (UNDER ELEVI OORS)
VICTIM BOXES WITH HOLES "

YELLOW ARENA 4

RANDOM MAZE 8t

PITCH & ROLLRAMP F LOORING (10° )
DIREC TIONALVICTIM BOXES

(FOR AUTONOMOUS ROED]\

o
FULL CUBIC STEPFIELDS
STAIRS (40 , 20CM RISERS)
RAMP (45° WITH CARPET)
PIPE STEPS (20CM)
DIRECTIONAL VICTIM BOXES

e Colour-coded areas of graded difficulty.




Robocup Rescue
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Robocup Rescue

e Robot from TU Darmstadt.
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e Current robots don’t just traverse the space.
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Self-replicating robots




Self-replicating robots
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Self-replicating robots

e From the lab of Hodd Lipson at Cornell.
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Robot Ethics

e Increasingly the limits of robotics are defined by what robots should
do rather than what they can do.

e (Though lots of technical problems still need to be solved)
¢ Robot ethics is becoming important.
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Robot Ethics

e Especially important given the domains some robots will operate in.




Robot Ethics

ASIMOY.

EIGHT STORIES FROM |

The Rest of the Robots

They did Man's dirty work-but could they be frusted?

e Haven’t got much further than
Asimov’s three laws.
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Robot Rights

® WWW.asSpcCr.com

e “Robots are people too. Or
at least they will be.”
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Robot Rights
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Robot Rights




Robot Rights
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Robot Rights

¢ |ain Banks
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e Today rounded out the robotics section of this module by looking at
some of the open issues in robotics.

e We looked at three lines of research.

¢ Humanoid/social robots.
e Robot search and rescue

e Robots and the law.

e The first two are places where we can expect applications and
products.

e The last needs a lot of development before robots walk among us.
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