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What is the robot theater?

2017. 4. 1.
o|2}El 22| X}

Oriza Hirata
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Researchers hope their mechanical actors
will one day be invited to festival in France

Senior staff writer

robot theatrical perform-

ance project is under way

in Osaka thfr.cl.um. Ro-

bat “actors” will make

their debut this month, which

Eupcl.tﬂlmmﬂnimm hope will

the first step of a five-year

journey that will eulminate

with a performance at a festival
in France,

room. The actress started the
rehearsal by reciting her lines to
wakamaru. The robot respond-
edin a high-pitched voice.

The robot actor repeatedly
rehearsed the roughly two-
minute scene, sometimes
speaking too quietly, some-
times moving too much, but
eventually managing to give a
reasonable performance.

Engineers spent about two
months programming phrases
and . As the robot

The project’s h
trying to create robots so life-
like that they go beyond simply
being impressive to ovoking a
mare emotional response,

On Sept. 26, a humanoid
robot with a yel]uw body was
brought to a basement reom in
a building on Osaka Universi-
ty's Suita Campus. The robot,
wakamaru, about 1-meter tall
and 50cm wide, is made by Mi-
tsubishi Heavy Industries Ltd.
‘Waiting for it in the room were
an actor and actress from the
Seinendan theater company.

The introduction was ob-
served by playwright and
Osaka University Prof. Oriza
Hirata, the project’s theatrical
producer; Kagunari Kuroki, a
leader in robotic technology
and the chairman of software
dove]opam firm Eager Co.,
based in Osaka; and several
graduate students. Osaka Uni-
versity Prof. Hiroshi Ishiguro,
a robotics researcher, is also

set. designedt to look like @ living

performs, an engineer back-
stage eommunicates with it via
a computer and wireless local
area network, sending data re-
garding phrases and move-
ments, The dry run with actors
was sot up to confirm whether
the robot had developed
enough to fulfill its role.

Take 1

“Tt was good enough for a first
attempt,” Hirata said. Al-
though Kuroki said the prac-
tice was rudimentary, the
robot's first performance with
sentient beings provided in-
sights into future develop-
ments in robo-theater.

Test formances are set for
Nov. 24-25 at Osaka Umversnya
studio in Toyonaka, Osaka
fecture, nl'ldt.'negmllsh:'hﬁlnv\!
edtnperﬁ:lrmul the Avignon Fes-
tival in in five years.

‘The script used in the test
reading, "Hataraku Watashi”

(Working Me), was written by
Hirata. The play, which lasts
about 20 minutes, is performed

robot wakamaru goes through a rebearsal for an upcoming performance
mmmﬂmuwh writton by Oriza Hirta, center, along with two actors.

by two robots, an actress and an
actor. In the story, one robot
and the actor are unable to
work for various reasons. The
play's plot deals with finding
the meaning of work.

The actors and the robat
practiced two two-minute

scenes repeatedly for about two
hours. Hirata instructed the en-
gineers to madify some of waka-
maru's phrases and requested
some adjustments, such as
pauses betwoen lines and the
extent of head movements.

It also seemed as though
the playwright wanted to con-
firm how long it would take
the engineers to make the
adjustments.

“1 want to see what the
robot can and cannot do,”
Hirata said before the meet-
ing. Afterward, he said, “It
has to work on delivering
short lines, which are difficult
even for actors.” To deliver
subtle nuance, Hirata felt it
would be important to modify
the theatrical production.

Did you just grunt?
Take the short expression
“huh?" for example. People use
it in many ways. With a rising
tone, it expresses dissatisfac-
tion. But by stressing the
beginning of the syllable, the
€F conveys surprise.
Since the robot does not

i
that will be staged in Osaka

have facial expressions, u
has diffieulty delive
nuance with tone alane -nd
therefore must emote with
body motions.

‘The actors gave the robot a
passing grade, saying they
waore able to perform without
sensing the existence of the
robot's operator and that it
improved during the two-
hour session.

“It was inspiring to watch
small adjustments that boosted
realism,” Kuroki said. If per-
formers and engineers bring
their skills together for greater
advances, 3 robot actor may
one day even outshine its
human counterparis.

28




Hiroshi Ishiguro
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What defines good acting?

Micro-slip=
A E|A| ETASICE

Expressing micro-slips steadily
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—
What defines good acting?

Micro-slip
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Feo zRo|a?

What defines a good robot?

EXO0| Al=lof| E01E o] =A

Necessary conditions for robots to enter our society

=
=2 2X0|ER?
What defines a good robot?

‘HE'E =200
Programming “randomness”
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o, 2XA=U7?

Why do we create robot theaters?

o 50| AlE| ¢t 2 E0{7H= AlCH
Age when robots enter society

e 21710| R A RISIX| BEE 2XEE USAOL
We need to make robots that people are not afraid of.

e ZHIR= SXH YO S 5ICE

Wasteful movement is important.

o, EXA=UII?

Why do we create robot theaters?

Bl S50 vEm5,
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1) The straight line belongs to men, the curved one to God. - Antoni Gaudi
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2) Hensel, M., Menges, A. (eds.): 2008, Versatility and Vicissitude: Performance in Morpho-Ecological
Design, Architectural Design Vol. 78 No. 2, Wiley Academy, London
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SE38)o] AZA|~HS 2 HEl A AW|t]= A 2~El(embedded systems), A4 714
5ol A H3343k 7|All 7Pk Aolt). o= AR ¢4 o]F AlF, 1AL
gk AR JIER olojA|= HEAQ AFALEERA| 2 o= At = wHEo]
A g fle VAl et e Tv AFsAkeh 22 AAAAREAAA A AR E =
ZREEY 7S 8 E gty = AR AE wda Ahsshs 284 Bd
= AAGA AFste] o] & AASEAA Bl=Edl o= A0 ek TR

& 2719 setshe= 7ol dAizdse] AAlel ol ol g TR EE o] 7]
e FeAS AL THE AL Atk o] Yol TS o adse] tAY A
o) AEslhs MFY B (virtual mock—up)o] FESRE & Al A4 5
o] Ao Fald7telth

— YAE AT FieollA AFTIeIA 2AXE ou gk oEs skt o] Y
3 A7 1R (Leonardo da Vinci)2] thfst ~7|%], 53] 19| wtAFE-EH4] Wy
FEo gk 2ARES Bolg= 21 0= AR 2AA7) ofwgh A8 & A7
53] CAD AR&-0.= Qlal, A2tatel ~A Y-S AFEsHA] e AFA oAl QlolA
2 AR = o g QS st gk Aol
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g v ZA5E FEE X U8 P Y AuaE REdshs dPgA] NURBSO WA
¥ 7ol B4 (virtual materiality) S A @A gk AARE BlEo] U g A
3l5)= AE8AQ B4 7ld o] obd NURBSS] H-=2%-(smoothness) ¥ =& (rate of
curvature)-& A7 thEo2M THke] A3kt = X A7 (virtual resistance or weight)'
= A¥8Z 5 A (DeLanda, 2002).

— AR J3k gAY RS Atshs 3, 58] IAAHFE
IR EERLS vhee g2 1538k S AlE wig- Aagk Aol Tevh
S| A]1e] RS X AAFE S AFE 24
E 4] Asoll A s oA g EAIES 125k

s o}
E3A9) WSS RIS el Bk XLl Bele] o] B2 3
o i}

-,

Qu} e matehs del wEo] B Rk el vk, AR A4, s
5 S A H=d ol Y 4=2] UiA
g EofafE sy ofeld EAlEelth A EeA ZREERIS A% 2 shs
IS 53] early test early failure 2h= ZR2EELOH 2] njgS- A5} Fu) S
o] Y= FAR=2] HaF FARS 2] flsl AFe] AEelA AlebA sl HElY

I A ge] EAdell TRt arRlE sHAlE = 2 v

i

o

FRG FFOR 0371 of ek, mebd 34 TRER]S 03 42 7k
53 thete] | 5 ek, 3 Ol mE oA Bl TR Eelolgont Rl ow
= AP olele duel=md Folt A5-S RaRshs U Yol AnHe &
T A4 F AUk

A BEdgou vxd RAY Y 7 Heh] 4

3) DeLanda, Manuel (2001). 'Philosophies of design: The case of modeling software’, Alejandro Zaera-Polo
and Jorge Wagensberg(eds), Verb: Architecture Boogazine, Actar(Barcelona), 139.
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AR 7ol wet tAE w7 ke BA GabEel Tt 9 A48 H9t,
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ARE = e 15 A|=Rle=2A] A VA AlE 1 BAVE BesiAE 115 54
HepAom FE Aotk B o] dF7e] HEo] AA| Ak SR A 2ol A
A Fejo] AA| ZEA2eA ofw] A o]rel] tigk Jide] #stE L o) E A
LHo R Ssh] 74 A57Rs AlRe] B30l tisiA AR 0w HofshA] X &
3 AFE-0] AL A7 TN~ AE E7hA] B5S EeulA] &= 949} Ihad

g YRl 73 gAY AlEelA Vs, 1e]al ZREE]E 7

oM Az =4 AHFES Adeol#ta ke 7 a4as HHUAZTE olY3h

E
A
Hsko] AlHoA g-2l= A5 AAY AFH WSS of9A vigEIL of-g-dof
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ol A #42 545 sMshs Al Sledmely /IR VAR FEE = Al

:

FALO|=(William Forsythe)th. = 3444 248, Tol 3 o] AlAlol A B3} 3348
ERAIE= oF- @ H A (Choreographic Object)?] 7i%32) A}G 2
oA v} Hwlg a8 R]= HFA 0 R =10

[ o
)
ofo
=
rO
N
T
r (
o,
o
O

{f
il
oo

AEHEH. ooz o] Xeks dslas A|dgith ol uje} F-geA1e] 2l sAl=
2 T19] QIEJHE| Y. §3tel&ze] UERd XAERTUSS] §-8 AsiAL 1 wet
B olle e S0l theh e 1dskaL Qeks) o3 Ad ke EAfol=e 2}
wa SAldER B Aol 19 ebesel TS FaL =oshs F¥dE Btk
& Aol 8 IEAlE AR AR S RAERTHARA 200007
2006130l FA%E ZAPo| =] A5E <AAYE dFte] H(One Flat Thing, Reproduced)>
o &A%} Hmpe} F-garo] S5l 7|0k 3k SAlA AGE Sal e <A st
Lo} el gk 571 2 HA(Synchronous Objects for One Flat Thing, Reproduced)>
(2009)5 ehtgA9dolEs &8 TN of7|A Fd THl= (P 4o
(Affinities)& 21staL o=, oA, -84 ofn]e} 7}A|S =efsharat ghtt. o]l
E Fi Al F-gelse] o, shAld, 84 dEs 1

=

1) AT (Cerebralism)+= &9 HAsE Uehlle= §o2 AA4gAsta AMA] b HA3S D3t
7188t olal A EFFYoA AdsE e B8 WA wet Aujye= AA, F it 55
A, Az de] B4 A4S & oAsta e AlAlolth(Horst, 1987, p. 101).

wuk ol g Ay AlS AAE Y 2AR B sldolth

A2)(2011). FE2 ZHHRudolf Laban)e] "2 &3 540 A HFehd 4 2y ik ¥
%3}(Space Harmony) ©]&& A2, o|gtoixttfdtul WA= o] A4 (2013). A QKo<
o] Fgo #et maE-ald ¥FALO]|=9] <Synchronous Objects for One Flat Thing, Reproduced>
S FAoRE, TFEAAVEE], Vol3l No—; H24(2016). #8459 JHIEE ol &8 dgh
A, FFAdEd+, Vol3 No,;, AH8(2016). 2219 ¥AFo] =(William Forsythe) 2ol 8% 21
A(Object)e] & EA A+ Aaddisha ALt =

(TN A N ' =
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48 FAPo| == A4 Alal(physical thinking)4) €} oFF- @ B A9] /g oz ¥
ollA gt RA19), 2E ERE A2 miH o] 5 HE R T o7} e At
A ZAxE T IAERUYEFS oS At Qo) Mt Bt &, w3 8
Zke] A Foll A E& A AoR vhgo 2 wy)a HulE olsfslof TAdo] 7l sity
= 119) oFEAske gt 7|uk A|Zk8K(screen—based visualization) S EaliA <A sht
ol oigk 5] LuA>of @42 IEHE R gl CD-ROMsE =3t o] 252
Hl=r Qsto] @ FHuetale] Hukelmt|ARIFAFRE AL of| A ofl=4], SHAl14 §3a A
g ZRAES] shvtr T8k g7k TS FALO| =S| HF @B A TS #-8a)

o} FAFGNA S48 Yehhs 7879 240 A5
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o 4 ot
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o
)
o
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o
N
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=
bl

#9le] 4 ) = 2
Favdol 2 et Bt AAe] $HE TXHeles B, ols) o] B
oA ol ASIA, 234 A} TR Slofihs lEAsle] AFE <

&
o

AL FFEA 227 WEAY A e Fr FES FA R
o} o]# oJujoA] FEAlo]= 9] A A2 Alal(physical thinking) @ ©]w]A] A A
o] @t duet #F T (YR HIEE AAH Adoly glow Bu3] =y e 47
ojt}, o]& i dojA= AT AuE W oLy AFoA o=
-2 tHRoot-Bernstein, 2007, ¥F54 <, pp. 29730).
5) FAtol=i= Hihe &t A AFH A E (Adavanced Computing Center for Arts and Design, ACCAD)2
2ekA](Maria Palazzi)nl4=9F §-83}9] £-9-(Norah Zuniga Shaw)9te] $Hatez <ajAE shbe] Hwd
e 57 LBEA>E A=
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Al 5
TR, 7, w9171, AL omA] 5 ol 71EH o= 29 gl AHEAY ' AR]
FE(Flow), F-333L 7P Azte] FAl(weight), =X aL Wepx)= =79) AlZKtime), &
HAAY A eh= £91719] st (space) & ANEETF BTGl 919] 471¢] QIke} 7}
FEEe® T Y 7] fas FERIR 7, Al 7], S22 ] 7] e4ke] 25
| whet Sk 71 S Age] Wit 5 22 e] RS UEiItE Al ol EES)
A vehs 29 JEiRA] Alo] = (Shape) 7F At dolvh w292 oju g FElE vk=
A, Aot 2 g3t wdsto] Jejrt of WA WMak=x], 21 ws} el Gk nRl=
T8 5Aolu 8aE QA Ao 71EAR1 FE7E 2RI, dojAE A Z2A,
"G gk Hou} FA|e] & 2], v Whdolu APAA] 2] T RE Ao] wiste]

PNk w8 SEEE, WIEE Mol Melel B QlelA] A, A, Ak

3

2

I

Aol A AR 9} Foj=e FEIE A YA 53 U 8K General Space)
3} A SR (trace forms)ZA] 33 B2 t)xto| o)

HAQIA, sk
EAL B3 E3) 919] 471X FlEa



ol=0] FgARE, <A Sfle] HH>(2000)014] WriE 22le] 74
AAES AR QuA|R veskn WHshs APoR T T Folo] Hladow
AZIBERE Rlo] BHoIek) FAjol =i <A Ste] ol ARle] TR 54
wlo} BRI F-gre] B Fal ZEH 0 AYEE $49) HkE SO B
%3} S Watstel SHIA AT B <APH Shtel Pl i B7) Q1A (2009
= QIzbe] Sl QB P ASE S EAEuTRA %
Apol 0] AAH Abzisk QR @8RI9 S g T E ool 4 ATl oIk
3 ol whike] S Rol RS ol <13 153} ol <A shte] o]

O_,

&k 57 LBA|>9] 207) AT FollA o] ARFe] AE T8RP o BA E 5 3
A5 ARE o Wk <9 2>, AlgAolal S5H 0 R H 25719 224 HvEE
7158 w2 AR ARl <™ 3>, w3 VS vAE®R o|n)x|E} & dH5+43} 3D
AP E<IH 4> ASE Fae FA9S A3 3 ST <aF 5> A5 E
T S-S A3} g Aleotr <Ol 6> T w4 e 9 B o8
A+ http:// synchronousobjects.osu.edu®l| 4] #4138 & 4 St}

Z2]: ] ¥ http://synchronousobjects.osu.edu/content.htmlol| A Z44]

<IF 1> 20719 IHYE S| 22

6) http://synchronousobjects.osu.edu/content.html
7) <}¥&(The Dance)> <AEFX(Alignment Annotation)> <Al F4(Cue annotations)>, <#3%Y A&
Aol (Movement Material Index)>, <t|Z Z=7-Counterpoint Tool)>, <H]t]Q. F% Z=7-(Video Abstraction
’I‘ool)>, <A@ Az FA](Cue Visualizer)>, <A 1g]7] 4_?'(Generatlve Drawing Tool)>, <714
2 5(Concept Threads)>, <EA1% t]Z(Statistical Counterpoint)>, &2} %= (Movement Density)>,
<vx‘ o] 7% (Performative Architecture)>, <®lo|E] M(Data Fan)>, <3D A% &HES(3D Alignment
Forms)>, <Al& 230J(Cue Score)>, <AIE 2=#X|(Center Sketch)>, <zko]H(Different Marks)>,
<ol gt e E(Difference Forms)>, <A< $1E=Noise Void)>, <EA EH(Motion Volumes)>
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o] ZRAEL] T3p= Qb %9 AZStEA, <A Shte] H>olA 533]1;‘] 0
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(Overlap Setting) HE2] gl wha} 321 5 5
7] LBAZE HA Ho|AY pEA R = # A= FHgo] Hrk 2t e A4 (Audio
Settings) W= Ad8e] whe} 544 o, &8 Ay 93], drkHQl o]F 3k A
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At Z47Fe] HulEe 9fo]= Ak(wide shot) StollA wa & 4= Q== 23 94l
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8] 2219, 444, 3D AP HelA Kol SAA 2 16 30%9] AR
oA 10 4535E] 115 1627H4] 30%27Fe] A5 thde® siglth 4 Av= v
3} g

D) HeolES &0, uies BE S55X7]E sPiA A weth 2) & A7) S
= 7PEA A flokell A2 E sAY A 1R = AHA AojA|aL ofef w2
SPAHA FolA = S5 28 Ao EE 0 R ot dolubr] ] 1Ak A 4] B2t
& skl qlvk 3) 55 WL A F AAPF g R weAlE FAks s
XA o] SIFRo] @ B2 Qoj| A o} & = gko & mwhE A m] 11| 1xk)E] 42
AT AVE T2 Bk Atk 4) o] & vhele] o ® AT 11gRhs AR
FHO R AV B Aol HA] Wk AU =g X]= 2% 3
Ao WAl Z12)7] $#F Foltt of7IM= Alstk w2 sk AR AEeE B olE

kel deArgowm 1xH, 22k, 3x9] Aol s FxH A

=4 http://synchronousobjects.osu.edu/content.htmlol| 4] 73]
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