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Robotic Engineer
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"Why We Will Love Robots that Makes Mistakes”
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Okay, so right now we are under the theme of
finding public interest from the realms of innovative technology.

We are now slowly focusing on the

true meaning of ‘technology for all mankind’.
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What pops into your head when you first think about robots?

o5t Eudt

You will probably think that robots are perfect,
never make mistakes and quicker than humans.
Because of these traits you won’t feel much affection to them.
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When a robots makes a mistake people think,

‘Is there something wrong with this?’
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So robot engineer, Guy Hoffman, is making
a clumsy robot that is not perfect,
which makes it more attractive to people.

Lets ask professor Guy Hoffman about

a robot that can possibly have

a stronger sense of attachment with people.
Please greet professor Guy Hoffman.

GARRLICE
Thank you.

The only other thing | know in Korean is &3}l and people told me it’s a weird thing to
say so I don’t even know exactly what it means.
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So I build, design and study robots that communicate with people and this past year has been
really felt like a turning point for people in our field.
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The strange idea that we are living through is that robot’s going to be part of our everyday
lives, after a decade it’s not just in our minds and our laps anymore but it’s getting more and
more attention.
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For example, The Economist just had a special issue about living with robots showing on the
cover page robots helping people and assisting them.
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Google has shopping spread buying some of the most amazing robotics companies in the
world among the Mecca and the Boston dynamics.
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That’s one reason, the other reason is that the little kids now build and buy robots like a
robotic arm, mobile robots for under $200.
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This reminds me of my own childhood about 30 years ago, when the geeky kids started
asking their parents to buy them computers to program.
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And it was even more expensive than that, almost $600, over $700 and $800 if you wanted to
save your program for the next day and use it again.
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But in a way at the time my parents and all the grown-ups, basically everybody didn’t
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understand why anybody would want a computer in their bedroom it seems crazy.
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But we predicted the personal computing revolution that we all experienced for the last 20
and 30 years and I think we are on the same point today with robotics.
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I think geeky kids now all want to be involved in robotics and I think it’s going to show us
that robotics’ going to be part of everybody’s lives.
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So just as computers move from data centres and labs into people’s homes, offices, schools
and even gyms, I believe that robots will move out of factories and research labs to people’s
homes, offices, factories and maybe even gyms.
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And what happened when computing became personal, when suddenly normal people started
working with computers, people started caring about this new thing called user experience
and the user interface.
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And if in the 70s and 80s, the big computer companies mostly cared about efficiency and
skill ability, algorithms and the deep technological problems, now the companies would have
to take care about the user experience.
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| think similarly,
ME o|e} H|SHA dZbetL ct

if now we see research labs and companies solving one of the most amazing and difficult
problems in robotics as we just saw before, from walking into grass to machine learning, |
believe that looking forward we are going to start caring more about the robotic user
experience.
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And what is the robotic user experience?
G 22 ALEX 2 2AYMR?

It’s nothing like what we know today because robots are very special kind of computer and
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they have something that no other computer has and that’s a body that moves in space.
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And no matter how beautiful an icon or an *()(3:28) is, nothing is as emotionally touching as
something that moves in your own space.
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So I believe robot will use their body to communicate, they will use body language just like |
do here, and move my hands, I look at you.

opx| |7t J(I:l ‘} 9,!
MANY 22 2xlo|n

Psychologists have studied human body language for many years and we are using what the
psychologists know about humans to try to give our robots the body language to
communicate with us.
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So what is robotic body language? It’s different things for different robot.
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It could be something like a small gesture like with this robotic monitor that greets you with a
bow, when we sit down next to it,
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or maybe it mirrors your posture to show you that it has empathy with you, or it feels that you
want to come closer to it, so it also comes closer to you.

Or in this case, robot refuses to work with human because the human’s sitting in an unhealthy
posture.
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And we understand things very naturally just as our kids shake their heads and we know that
they don’t want to clean up their rooms.

So we know that computer doesn’t want to work with us for some reason in this case because
we are sitting in unhealthy way.
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Also to be more sudden and complicated, look at this robot that | worked as a student in
central business lab at MIT
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it’s going to use little nods,
J7HE NHOPZIE E AHne
It’s going to point at things,
FALE 712717|E S|

It’s going to look at things when it’s focused, and when it’s not ready for information it will
look back at the human until it’s ready to hear the next comment.
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This is the green button. Press the red button.

o] £2 HEOR
w2 HES EATHL

In this next clip where the robot is going to use nods and also to show that it’s not sure about
something, it will look back before it does an action.
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A small gesture but very powerful.
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Can you turn the buttons on? Not quite. Now the buttons are on.
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And look how the researcher looked at the button as the robot was looking
HAFX 2X2ap 20| HES E= 2 BUR

because we almost can’t help it when something moves and we follow its gaze automatically
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and it’s a very powerful tool and of course it beats any pop-up window and icon.
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S0 eye-contacts are of course very important to any sort of communication,
Ofo] EMEE= FHRLAO|M 0N Oj FZetLC}

I do this when | want to connect with somebody

And psychologists have long known how important the eye contact is for any sort of human
communication.
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The funniest thing is robots don’t even have to have eyes to make eye-contact.
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Here we can see a robotic lamp
7] 2X HS0| ASL|Ct
it doesn’t have eyes, doesn’t even have a face,

E =k S

Hr

but it makes sort of eye contact with the actor to show the different emotions that it has.

This is part of a theatre production and you can see the different emotions that it has using its
eye contact;

it’s very empathetic to a female character.
ol 7HElEe] Z4EE Atz 7|1 AsLCt
But it gets insulted by the male character after it calls it a mute.
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282 7]20| Lhmkgct

And see how from just like 4 motors we can generate it to hold emotional relationships
between human and the robot.
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And it can also be confrontational; it can get angry at a person like in this video.
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So this is the power of eye contact for robots.
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Just to give you a sense of how important | believe eye contact is,
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I will tell you about another project that I did at Georgia tech in Gil Weinberg's lab
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Gil Weinberg is probably the father of robotic musicianship.
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| worked at his lab as post doc working on human robot improvisation.

We are going to see a little clip of a robot that | worked on where the robot listens to what |
play as a human pianist and responds by improvising in real time to my play.
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While there’s a lot of machine learning in artificial intelligent that went into this, I realized
very clearly that music play is not just about making notes it’s also about communicating
with the audience.
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If it was just about playing notes, no one will go see a live show, you can hear it much better
on your own home stereo.
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But musicians have also to communicate with other musicians and with the audience
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so we built the whole other part of the robot which is the robotic head that all it does is to
communicate socially through body language with the musicians and with the other people.
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We are going to see a part of the same performance this time with the robotic head that
communicates using body language
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you will see that robot shows the beat that it’s understanding

0] 2%0] HEE O[slidt= %= & &+ An

and it looks when it’s ready for the next chord and it looks down when it’s focusing on its
own improvisation and see what difference it makes in the performance.
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The crowd was laughing even before the robot played the first note because it saw that the
robot is listening and learning the beat.
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And here you can see the final chord this time robot showed me when it’s ready and all the
parts and plays for the final chord by lowering its head very slightly to show me that it’s
ready.
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before long the Hip-hop artist was in our lab and wanted to jam with the robot and you will
see the robot jamming with this artist

0t HMo| §2 OfE|AET}
22| NHMUM 2L 5T UFE o2 Aoyt
ciEgse o7 A B B

And notice two things, first of all how irresistible it is to go with the beat of the robot
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and second that even though the human is looking at his phone, as soon as the robot turns its
head even though it’s in a peripheral vision the human has to turn back and look back at the
robot.
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It’s something irresistible because even when we see it only in the corner of our eyes, it’s a
very powerful gesture.
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So perhaps if you have a problem that your husband or your wife are looking at their phones
too much, you just have to have the big robot in the house
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it sometimes looks at them and they will notice someone is looking at them and they will
look back
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because people don’t notice us looking at them anymore so maybe robots have an advantage
NOW.
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So I want us to move to a live demo which is always a little bit of a risk because robots are
known not to like live demos and stop working exactly at this moment, but | will try and for
this next robot | want to tell you how it came about,
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this came about after we saw this clip and we saw it after all the artificial intelligence we put
into the improvisation, people cared much more, about the phases enjoying the music,
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we thought what’ll happen if we make a robot that only enjoys music and doesn’t do anything
on its own.

And this is how this little guy was born
a2iM o] 2 =Xo| USOX|A E[RASLict

so this is a robotic speaker dock it’s a very simple device and something we can see as a
consumer product in the future

it’s just a few motors and it’s a speaker dock one of those where you dock your phone to
and plays your music.
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That’s a prototype.
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Ok so we saw it made a little gesture looking at the phone, looking back, and showing me
that the phone is hooked in
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and 1 think this is a much more powerful gesture than (set) putting up a window saying phone
connected ok.
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Travis, look at me.
EgfjH|A, & NC} %}
Can you play hot chocolate?
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Let’s hear it.
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Let’s hear it.

ot SO{EX}

Also notice how when I asked him to look for a song, he didn’t just put a search bar on
saying searching searching searching it was kind of thinking looking, same idea as we have
with other robots and when the robot is thinking it’s looking down to show that it’s
concentrating.
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But since we came all the way here, and | was so nervous | forgot to say how thankful | am
for you to inviting me here and for your amazing hospitality so we thought maybe we should
prepare a little bit of Korean pop, so let’s see if we can do this. Can you play some Korean
music?
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And what’s happening here is that the robot actually goes to the internet to download
information about the song, gets the beats from the song, gets the different segment changes,
and then creates the choreography in real time based on this information that was analysed
from the song.
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But this was really the most corny thing that | could have chosen. So play something a little

more melo.

I:|°|-

Because we know how important the eye-contact is, one of the things we can do for example
with this robot which is powered by a smartphone is to do this while it’s following me. So |



insight
IKOCUY @ for better digital

will try this next demo, | hope it works.
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Do it again but follow me.
o w2t A CHA| 8fi%}
Ok. Good job.

ESLICt

We use this robot in our labs to study how people respond to nonverbal communication and
body language.
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For example one of the experiments we are running right now is we have people confess
something difficult to the robot and we want to see whether the robot’s body language
whether it looks interested or bored makes them tell them whether the robot more about
(17:43) their experience and makes them feel better about it.
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This could be important if we have robots in unexpected roles such as psychologists or even
police interrogators which might sound scary to you.
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I and increasingly many people believe that robot’s going to be part of our everyday life;

they are going to be in our homes and just be like our cell phones today.
SEED o7z 25 Fof sty AS AHZ HE

A lot of people think this is scary because they might take away jobs from people and might
make us not really be as human or as necessary as possible.

Be NS0l MY WU
g2 Xt WY ATYES YOIHUT Faigct

But | believe that this might be true in some cases and in a lot of other cases, robots are going
to work together with people side by side helping them to do their job better, helping them to
be better humans at what they want to achieve.
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And | think in this case we want the robots user interface to be as rich and as exciting as
possible and this is why | think we are going to have body language as one of the big parts of
the next user experience.
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Body language can do so many things that no computer can do no other user interface can do.
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For example you can point to things in space, it can come closer to you and move away from
you and this has a strong emotional impact.

hh =
oMo mn
o

370l BUE 7H217|H
H Z}710| C}7t 7L}
"o ™ 4 UL

CECREES

H
of

i1
e Ao
ru ~

o
r
re
0l0
rlo
(OS]
o — =
oy
oX
ikl
re

2
Ao
=2
S

it can look at you straight in the eye and can look away and one another nice thing about
body language is that you don't have to teach it.
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Millions of years of revolution have taught us how to understand body language how to
respond to it cognitively and emotionally, and kids understand it and old people understand it
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so in a way it’s really the interface it’s going to cut right through the digital divide we have
experienced within the last 10 years.
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And I think that’s a beautiful irony to this because in a way the user experience of the most
advanced technology will be the oldest user experience,
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and 1 think the user experience of the future we are going to have with robots is going to be
the most ancient way that humans have ever known how to communicate.
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So thank you very much.
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