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Artificial Intelligence Brings Humanoid
| Robots to Life (Part Deux)

It is not so much the practicality of humanoid robots that drives interest in
their development as it is the familiarity, sources say. “People are interested

in things that are anthropomorphic. This makes interaction with [hamanoid|
rohots easier,” savs James J. Kuf fner, PhD, associate professor of the Robotics
Institute at the School of Computer Science, Carnegie Mellon Ulniversity. So,
while there are many practical robots taking shape as imitations of other
hiological life forms (such as snakes for pipeline examination), a place has

been indelibly etched for humanoid robots.

n developing humanoid robots, most researchers
]imhate people’s useful functions and behaviors
in their work in order to replicate skills that will be
useful for our society, according to Kuffner.

“Some researchers are interested in [going
beyond that and] making a clone of someone that
is indistinguishable from a human being. That is a
much harder thing to do. And for robots that we
simply want to improve our society, itis not

Humanaid robat in the CAMU Robotices [ustitnte lab
exhibiiing 4 graspiug technique.

10 sErRVO 02.2010

lecessary to have a machine that looks exactly like
. human being,” Kuffner explains.

In fact, it may even be counter-productive.
dne example is something called the “uncanny
-alley.” The uncanny valley is an interesting
thenomenon that was discovered several decades
.go in which people have an affinity for things
hat are anthropomorphic, Kuffner continues.

It has to do with our neurons. By making a
nachine anthropomorphic, we can make the
nteraction with the robot easier and give people a
watural appeal towards the machine.

“But something funny happens when the
nachine gets to be so realistic that it starts to
recome indistinguishable from real humans. Then
reople are not sure whether it really is human or
1ot. And that’s called the uncanny valley in terms
f if you plot an affinity for the machine with a
rertical axis and its degree of realism with a
iorizontal axis, people start to like it the more
mthropomorphic it is and then all of a sudden it
eaches a point where people are afraid, they are
1ot sure what it is and they are scared of it [and
he affinity for the machine on the vertical axis
lrops] and they have a strong aversion to them,”
ays Kuffner. A lot of psychologists think it is the
ear of zombies or dead bodies, according to
uffner.

If people can't tell the difference between a
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robot and a real person, they become hesitant
to interact with it. “I try to create robots with a
humanoid shape but that are clearly not
human, because we are worried about that
uncanny valley,” says Kuffner.

When looking at the things we can get
a humanoid to do, it would be quite
difficult, for example, to leap from a singularly
tasked industrial robot to a humanoid that
could perform all the functions necessary to
build an automobile from the ground up
given the tools and parts, Kuffner notes. A
sufficiently skilled mechanic (or two) might be
able to do this.

However, because robots are computers
and computers are great at searching against
a database, it is highly conceivable that
humanoids can quickly become skilled at tasks
where optimal choices can be discerned from a
listin a database.

Dr Kuffner is optimistic about the
advancement of robots using human tools.

“The technology is improving a lot in the last
decade or so in terms of perceptionand sensing.
In terms of high resolution cameras, laser
scanners are now coming on line. Qutdoor robots
didn’t work at all until we had reliable GPS,”
comments Kuffner.

As these perception capabilities and
computing powers improve, using human tools —
having a humanoid pick up a cleaning instrument
such as a towel and wipe down a surface — could
happen in 10 years, Kuffner believes. There are
already prototypes that do that.

Kuf fner’s Work on ASIMO

Kuffner has been working with ASIMO
to achieve efficient walking. To accomplish
this, he has been developing a footstep
planning algorithm that searches possible
footstep choices over and over for the best
choice to avoid slipping, tripping, and bumping
into objects while walking a route to a desired
location.

The algorithm looks at the state of the
floor and searchesall the possible actions [steps],
then selects a sequence of actions to take to
reach the goal, Kuffner explains. “Imagine you
are on rough terrain and you are humanoid and
you want to climb to the top of a hill,” Kuffner
continues.

The humanoid would need to plan a
sequence of footstep locations to walk on to
reach that goal. The footstep planning algorithm
looks at the reachable region of ground for each

D W IS o e

OBJECTIVE Compute a sequence of collision-free

and stepping trajectorics from the current location to a goal region

This 3D image shows ASINO scanning the floor in front of him, searching

and discos erng the best feotsieps ro achieve the d

foot. It processes tens of thousands of possible
footstep locations per second. The footstep
location that is the most highly safe and highly
effective toward reaching the ultimate goal
would be selected.

The algorithm also uses heuristics and
machine learning so that every time the robot
learns a bad place to step, it won’t step into a
similar place in the future, according to Kuffner.
The same algorithm has since been applied to

and images {rom a right and left camers taplan a s

af steps toward the goal |
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footstep locations

esired caal,

oo

i i ol e Ol el S

bérl

ra

I T ——————————

SERVO 02.2010 11

(8 CamScanner


https://v3.camscanner.com/user/download

PR

Ry

1 U (’J}H;A o ayla -(1'91; (sl

- Syl Sl “wly
Jiil g esile g s

O Ml S iy

s ass o

b Oy il B, od
| ol sl e ST lgn

ST ‘—‘45’;::4 o 55 )
b ol oI iy il
L el MG g
- cailyi o0 ol ol
L, el slpsifly 5 ol ;
s 1 oy el il
1t 235 Shusdet O fid ;

' « TR
Ol 3 1, (w0 g iy

4,97 H919

G oW ¥V g,

AUl sis )1 oyl yor pdine
el 1 sy i 9

J L il (hase AT
g b b e 8 p

42 (A &
ls st 995 N5 shy
oolaisl Gluil < lyasa
i S phi 5 (99 bl |
oa A1 L, bl (sl 25
dudly 4 il (/“i';)/
4wl ol b 0,/6’.0#.): _-_:

nily (p

O T AT

NI RE I TRC

(S 3t 51 3 28031 51t L sl 28l
sdil Jlo Ve By ghis 03,8 a5 ly> Jie
Gyl pa o> Jb> )3 &5 3,5 &g Silgs g0
13 3p2s W S psie ol plol s oo
:gagul 5gy p islS gl IS

P54y 3l s (s 1y SLlsS] dcgana lS
ol plal goguT (895 s pasts 5 plite i1k
Sl gt 451, ol (5505 auly 20,95 ol
sl La L g b el ofas pl bl
3 o Ol sSlz g S gt Sl
O Spn S 1 Wl il a5 uioea
G ob )l o8 sl ki sjpe Jous Sy
s BUI G sl o 02,080 o duoy g0 5
5 bl gargidans b g% doeils e
Gia ol slpl) 200 o Jlesl Guss
FYSIVL R UK SR TR | RV G |
O 69 & dtua Glul 4l Olisys & aaS
ol s GG 4 alys e g ol aily Lol
P 6 by K4l olal 4l a8 sge0
O3y B 038, 00y sl (2 03 (g sl kil 51
als s )80l pgbite s )10 Sls a4
Lol S dlos 4L e sl 6o o8 S5
olalaes Isgas 933,84 pwymws L
2aF gon ool 4l 8 g3l 00 Bs o
Ot & 39 o0 DBl (gl loxe
Baa 4 Odw) sl g alb il ) ol
2 pizenddly 3 oslazel 6y 5 ge ol
9 LSl ealizal b o258 ailga 51 6ok
cidys caslial sla Ol 4 gadle (5,85
La ae 3,10 OISl a5 (gl 4368 45 a3 e 0L |,
L o)l pai il il asul o i Sl )5
G ol oF 5l & Luils aline 02,08l 4 42y

1pl5 15j1) anlip

J£o3%s y Jiza 038 Lk shls ol 5 oy,
Lol ol pols g o 0368 o pi8ls il
25 4 T Ul 8 450 Ol 4 4 g8l
AL 9 b e bl gz olul Jals”
s o URsdd S e 4 T oy eslall
e 6lyal 300 53 48 Gy 300 AT sils
b olusl 4 oslyzy & conl JKaa Sl (ot
s b eslizad 390 GLlayls ool (sl
dai olusl 0y K 4 o b, Kl Gl
Llgs o Olusl 4l el azaj ol o Jle
P bl deh Jusagil oK bl s L b
oLl bl 5holebi 5 )bl 6,8 K G L,
omsile 33 K4 4 candlo 5 il 3 a3 plas
ol G.:.:'...,rlqdq,ali ol Kan (5l &6 >
Atea Jgeals a ol & Yo ul 4 J> 8 4
FShe Sl Gasl g gz jal )3 la gl
O 4 B i i Gdle 4 Gledlbl
5T s oS Lalby o aslyia la s gl
Ll it sl 9 300 2529 L2l j5kie o
A8 S )l Yals 598

by saliiaal sy sla Al aslyss SUE F5
el o 93 B Db, cd i sl

2y B g L35 (5 Aas 5l (559l
P e N R T R RO vy VS %)
Sla 95 39 0 Gl V9rd 9 il 9 S
sla Sl wslall 398 kS 5 iy Ly (ule
39 b la oy b ool b 3l osal I s (5554
M4 )ls 0LeablGPS  Jie e sz 4 Lo o
Al ssalgss

Fasals )08 9 0ady S0 45 ol dizes Jetis

9 4l s iy eolizul 3 90 sla 15l s la

(8 CamScanner



https://v3.camscanner.com/user/download

processors, more processing can be done in
parallel. This will allow computers to search
through many possible choices for the robot —
whether steps or gestures or other movements —
in less time.

Up Close and Personal

Humanoid robots are being groomed for
intimate service in society. Topping the list of the
most promising applications are assistive health -,
care applications such as liftingand carrying the - l:,..
bed-ridden or helping patients to exercise properly e
and regain lost motor control, comments Stefan P L
Schaal, associate professor, Computer Science and g
Neuroscience, USC.

Schaal believes these types of robots will be
commerciallyavailablein 10 to 20 years. The idea
is that you would simply turn the robot on and it
would mimic human behavior related to physical

!
!
therapy. &l
There is a significant amount of research 1 !
going into using humanoid robots to help educate i N
- s autistic children. “Having a really [humanly] \E' {
Hamaneid taking a step, up a step. physically embodied robot is very appealing to e |
these children,” says Schaal. cl !
other robots. To make humanoids behave acceptably in ‘é\ !
Advances in computing hardware will advance society with appealing behaviors and gestures, A i
the intelligence of tasks powered by search. “If researchers in media labs are using behaviorsthat |y |
we accept the possibility that by using search we make people appealing. There are stereotypic &l
can achieve human level performance on some behaviors that people exude that all people take in { !
tasks, one of the great ways to boost search certain ways, according to Schaal. “It is very easy =1}
performance is with massive parallelism,” says to exhibita bad gesture that repels people,” CL !
Kuffner. Schaal says. hl B
With the advent and advances in multicore . . , E,\ ,
Hamapoid reaching and grasping using percepiini, (.OHCIUSIOH .:_

Intelligence that computers possess today can |
be leveraged to form the Al that robots will have 1
tomorrow. By applying the skills that computers
are good at now — such as searches to select the
best behavior choices for a given task — - I
researchers will develop an increasing storeshouse { L
of repeatable, intelligent human behaviors that will § &
be useful in society. SV “
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