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Fngagement is a strong relationship that is built up and continued between

Independents through a sequence of mental status.
Gt A= 20149 sHE AS 0 M2 500 Absorbed e SAA
SEHO]EH(Chapman et al, 1999). O] 7HEEeE & 2AM] &80 HEAIILH =0]49
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21 (Morphological Consideration), 3) 8453 (Learning Ability), 4) 1{FIS] AIAZ 2
&2 A& (Natural Human Interaction), 5) @12 #HE(Human-like Feedback), 6)

= 50

AM A ESSHE (Real-world complete agent)



Caterraary Art & Rada

20| PO} HIS DEOIA QTS WAIE T QLR HER 758 %vw ULRE
O AISOE MBS 71’2 HREILI7} WAAHVOIAE HOIST, SO 83730 L2,
Keig 2 AISAO| U MAZO| 7H5er T2I#0) 7}5oin) qog; A8E 4 glom,
35(axis)0|49) H0/49] 20| 750 MUAISEIE7 |24 HIO|L RHIQ BB
DO Y HAIZ HOISIT YLE. AH|AZRL HZ ALl A2l RO[AL, Q17 U
QIO R8T AH|AZ HIBSIRIA HIRLS EE RHAISOR RSt 2RO 7451
QL)

feUtts 7|E9 YHAQl 2RO APHEE ?Io 'A|SYE 0| 801E 200340
A RE 100 AT dE8sH UM 2H45CE AR, 2R 7|RA0 AW
Q14 perception-Heognition-0] 52 SAmobility & manipulation2H& A1) A4S 4 ATt

ULE 0|9 SESUFRE ASEEXR0M & U FA49 SE& F4A71/] #Io 11712

NEE ZAds HEYI =Hubiquitous robotic companiondOJEt 01 ARSI HER3
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Of2] 222 20| [HT 4+ = d9= QAT 02 7HA] 92 ST M, A8 2X2
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2) Britannica Encyclopaedia, http://www.britannica.com/, 2009

3) IFR(International Federation Robotics), http://www.ifr.org/service-robots/, 2009. 06.

4) URC: ublqwtous robotic companion 0|s} HEJIAZE

5) ALRSZMAUTA, ‘K|SEEE AFO| HHF HOF 2007

6) Taewon. Kim, 'An investigation into what makes a robot a pet, using SONY® AIBOO as an example,
Middlesex University, MA dissertation, 2004.

7) T. Fong, 1. Nourbakhsh, and K. Dautenhahn, A Survey of Socially Interactive Robots: Concepts, Design, and
Applications, Carnegie Mellon University, 2002.
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Principle Kinematic Structure Photo

Articulated Robot
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0 4 7P 0 W Alglg 28 82

71AA A0 Wet articulated robots, cylindrical robots, linear robots, parallel robots, SCARA
robots L& Ll AMH|AZRR2 JH01 - 71E 8 2RI HEAHIA 2RO /0L QILES

SHH, Ee]Z(C. Breazea)2 AR|REO AR T L 4B AEALIER9 BHEE /&L=
Sodally evocative, Socal interface, Sodially receptive, Sodable &2 4/IA|E E7F0I33 119, E(T.

Fong)2 0§710] Socially situated, Socially embeded, Socially intelligent 521 3/1A1S

F/IOIALH0, A SY=ZAIRITID 2 229 S50 Mef Ol /|&/fEAII=ER S52)

8) IFR(International Federation Robotics), http://www.ifr.org, 2009.

9) C. Breazeal, Toward sociable robots, Special Issue on Socially Interactive Robots, Robotics and Autonomous
Systems 42(3-4), 2003.
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Prototype Robot

ERS-110

ERS-111

ERS-210

ERS-310

ERS-220

ERS-7

Dimetnsion

132 X 250 X 235mm

Approx. 274 X 156 X 266mm

Approx. 274 X 156 X 266mm
(not including tad)

152 X 281 X 250mm
tnot including the cars & tail)

Approx. 177 X 280 X 240mm

152 X 296 X 278mm

180 X 278 X 3189mm

16 Total degeas-otreedom

4 legs with 3egress-of-freedom
1 Head with 3 degrees-of-reedom
1 Tail with 1 degreas-oF-freedom

Head : 3 degrees-of-freedom

Tail : 2 degrees-of-freedom

Total : 18 degrees-of-freedom

Ear . 1 degrees-of-freedom x2
Tai: 2 degrees-of-freedom

Total :20 degrees-of-freedom

Total 15 degrees-of-resdom

" 1.6Kg 1.6Kg 1.5Kg 1.5Kg 1.5Kg 165Kg
Weight 1:26 Kg dncluding Bateres} | 1 ing Memory Stick and Baltery | (inciuding Memory Stk and Baftens) | inciuding Memory Stk and Batiery) | dincluding Memory Sick and Baftery | inciucing Memory Sick and Batiery) | (including Memory Sk and Battery)
cPu MIPS 64Bit RISC Processor P 64Bit RISC Processor 64Bit RISC Processor
64Bit RISC Processor 64Bit RISC Processor 64Bit RISC Processor ©4Bit RISC Processor 576 MHz MIPS R7000 / 576MHz
Memory 8MB DRAM 18MB 16MB 32MB 32MB 32MB B4MB
Aperios
System Real fime OS)
Program Storage PC Card (Type 1. 2 slots) BMB Memory Stick (accessary) | 8MB Memory Stick (Accessory) NEOTZ:,:‘;"::::;?H St Memory Stick for AIBO Memery Stick Memory Stick - 1 slot, FAT 16
i Mouth : 1 degrees-of-freedom | Mouth : 1 degrees-of-freedom Head - 3 degrees-of-frsedom | Meouth | 1 degrees-of-freedom
2 degrees-of-freedorm He:d 3 dsn?ees_q,_ﬁ cedom | Head ddegressottreedom | Head :3degreesoffreedom | Reiractabie head light - Head - 3 degrees-of-freedom
Movable Part: Mouth 1 d ffreedom | Leg : 3 ¢ a Leg ' 3degrees-ot-freedom x4 | Leg' 3 degreesotreedom x4 | 1 gogreas-ot-freedom Leg:3
e Parts g S

Leg - 3 degr h

degrees-of-fraedom xd
Ear: 1 d ot-freed

Total 16 degrees-of-freedom

Tail : 2 degrees-of-freedom

Total 120 degrees-of-freedorm

; CCD Colour Video Camera €CD Colour Camera CCD Colour Camera CMOS lamge sensor CMOS lamge sensor CMOS famge sensor
Video Input (H/5inch, 180,000 pincis) (180,000 pixels) (180,000 pixets) 13 0ch CMOS laiigh seriste 100,000 pixels 100,000 pixels 350,000 pixels
) " Stereo Microphone .
Audio lutput Stereo Microphone Sterea Microphone {5 0 8ach k] Stereo Microphone Stereo Microphone Stereo
" Miniature Speaker,
tnput | Audio Output Speaker (Mono) Speaker Speaker Speaker Speaker Speaker AL SO,
i 20 8mm, S00min
Wireless LAN card
an Init h Ty [l
Siters PC Card siot: IniCut Mermory Stick Slot InOut Memiory Stick Slot InfOut PO Cary s ow Chsigiia tacinkndl ype Il Siof Charging terminal | (e g0j 111 -Iniergrated)
AGIN Posrer Supply camnestar Ingut | AC IN Pawbr Subply Conneciar nput | AC IN Pawer Supaly connectoe ngut |, MEMOry ;':“:;s‘m';“':g;‘a:‘:w i | e o Stick S '“’D“““nm s oy Sik Slot o - Memory Stick Sict IniOut
MIDI

Built-in Sensors.

Hoat Sensor (<2}
Infra-redt range finding sensor (x1)
Spatoal acceleration sensor x1)
Angulas velocity 5enSor (x1)

Toueh Sensar (x1)

Hoat Sensor (2}

Temperature Sensor

d xn)
Spatioal acceleration sensor x1)

Anquias velogity sensor (x1)
Touch Sensor {x1)
ich (x4)

Acceieation Sensor

Touch sensors (nead)

‘Switch (back chin & back oflegs)
Vibeation Sensor

Infrared Distance Sensor
Acceieation Sensor

(ead. on the tail, and on the paws)
incinaton Sensor
Vibration Sensor

Termperature Sensor
Infrared Distance Sensor
Acoeieation Sensor
Toueh sensois

(head, face, back jegs tall)
‘ibration Sensor

Infand Distance Sensor
Accelestion Sensor

Electric Static Sansor (head, back)
Pressure Sensor (chin, paws (4))
Vibratien Sensor

Power Consumption

128W made) | 12.6W mede) av mode) 5 W {nomal mode) 9 W (nomal mode) 7 W (nomal mode)
Operating Time ity | oty s e gt e oy e e (o gy ot e by chimed o)
&
. R
June 1998 May 1999 February 2000 October 2000 September 2000 November 2001 ‘September 2003
33 5 ofol&o] By

2L OHLRO] HELZA LELe AFA SE2 fUBUARIONL. 2719 2E 2 DA
DHQI FRS-TS H| oMY AYA B2HHO| SHHETL 0| T Qe 20| ROjILY, £7]2
BE2 U0 4 455 FHCE Aol A0 SUEESE /|AXY “H9 =2 ERS-T2
WYMS 2F RUZO2 Hojglh
FUYO] o &2t AR B AR ZRUE A2 193020 LIEHE OFEHIE AR 419
2710 LIEHLH, 78 S (Streamline Moderne) = Ol& BitH(Art Moderne) 2= Al EILY.
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SAIZI= As SR A0y, DIL|O} OtEROe] Liget A/tet A50] AL, =2R&
BE[EZ LT HAIe HEYAS EA= O/ |(PAHID'E O AISIIL.

3 6 Maywa Denki Ars Electronica 2003 2¢

HOJQIEI7 | 19081 IR EARRE DIAMIA] EAIZE 150) OfiA] BlAle] O]§S SBefio}
HEF OFE RSt witdITF. 19 TROIA R Hleh 20| HO|SIH7| o1 AES 2003
Of2A YHESLPIOIA 2IPTIS 44T BEL HBEHS VB UL 2RLOMA
HOJSIHZ|o| AlZIE F2% LR 23S Fo11 Q7| WROILY =eNA] EAR:

(@]
= = -
19 AEE2 HE&(product) 22 32 HIEAIA ] product demonstration= Z0FHA] 0| &3¢

ﬂllﬂJ

12) Maywa Denki, www.maywadenki.com
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22 14. The Twister Star Huge, Lyman Whitaker, 2006,
Kinetic art, Pubilc Library, O’Fallon, Illinois

Lasz16 Moholy-Nagy (1895-1946), a member of the Bauhaus, and influenced by constructivism
can be regarded as one of the fathers of Lumino kinetic art. Light sculpture and moving
sculpture are the components of his Light-Space Modulator (1922-30), One of the first Light art
pieces which also combines kinetic art.

The 1950s and 1960s are seen as a golden age of kinetic sculpture, during which time Alexander
Calder and George Rickey pioneered kinetic sculpture. Other leading exponents include Yaacov
Agam, Fletcher Benton, Eduard Bersudsky, Marcel Duchamp, Arthur Ganson, Starr Kempf,
Jerome Kirk, Len Lye, Ronald Mallory, Jean Tinguely, and the Zero group (initiated by Otto
Piene and Heinz Mack).

Jean Tinguely's kinetic junk sculpture Homage to New York in 1960 destroyed itself in the
Museum of Modern Art's outdoor sculpture garden. Metamechanics has a specific meaning in
relation to art history, as a description of the kinetic sculpture machines of Jean Tinguely. It is
also applied to, and may have its origins in, earlier work of the Dada art movement.

Some kinetic sculptures are wind-powered as are those of Theo Jansen (including beach
‘animals), and others are motor driven as are those of Sal Maccarone. The kinetic aspect of the
Maccarone sculptures are contained within a fine wood cabinet which itself is stationary. These
sculptures turn themselves on and off at pre-determined intervals sometimes catching viewers by
surprise. Video.
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A mobile is a type of kinetic sculpture constructed to take advantage of the principle of
equilibrium. It consists of a number of rods, from which weighted objects or further rods hang.
The objects hanging from the rods balance each other, so that the rods remain more or less
horizontal. Each rod hangs from only one string, which gives it freedom to rotate about the
string. A popular creator of mobile sculptures was Alexander Calder.

2) &%lol= J¥Kinetic Drawing
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4) Op art
Op art, also known as optical art, is a style of visual art that makes use of optical illusions.

"Optical art is a method of painting concerning the interaction between illusion and picture plane,
between understanding and seeing.” Op art works are abstract, with many of the better known
pieces made in only black and white. When the viewer looks at them, the impression is given of
movement, hidden images, flashing and vibration, patterns, or alternatively, of swelling or

warping.
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J215. An optical illusion, Victor Vasarely

(D Historical context

Op art is derived from the constructivist practices of the Bauhaus. This German school, founded
by Walter Gropius, stressed the relationship of form and function within a framework of analysis
and rationality. Students were taught to focus on the overall design, or entire composition, in
order to present unified works. When the Bauhaus was forced to close in 1933, many of its
instructors fled to the United States where the movement took root in Chicago and eventually at
the Black Mountain College in Asheville, North Carolina, where Anni and Josef Albers would
come to teach.

Origin of "op'The term first appeared in print in Time magazine in October 1964,[3] though
works which might now be described as "op art" had been produced for several years previously.
For instance, Victor Vasarely's painting, Zebras (1938), is made up entirely of curvilinear black
and white stripes that are not contained by contour lines. Consequently, the stripes appear to
both meld into and burst forth from the surrounding background of the composition. Also the
early black and white Dazzle panels of John McHale installed at the This Is Tomorrow exhibit in
1956 and his Pandora series at the Institute of Contemporary Arts in 1962 demonstrate proto-op
tendencies.
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In the 1960s Arnold Schmidt (Arnold Alfred Schmidt) had several solo exhibitions of his large,
black and white shaped optical paintings exhibited at the Terrain Gallery in New York.[4]

@ The Responsive Eye

In 1965, an exhibition called The Responsive Eye, created by William C. Seitz was held at the
Museum of Modern Art in New York City. The works shown were wide ranging, encompassing
the minimalism of Frank Stella and Ellsworth Kelly, the smooth plasticity of Alexander Liberman,
the collaborative efforts of the Anonima group, alongside the well-known Victor Vasarely, Richard
Anuszkiewicz, and Bridget Riley. The exhibition focused on the perceptual aspects of art, which
result both from the illusion of movement and the interaction of color relationships. The
exhibition was enormously popular with the general public, though less so with the critics.[6]
Critics dismissed op art as portraying nothing more than trompe l'oell, or tricks that fool the eye.
Regardless, op art's popularity with the public increased, and op art images were used in a
number of commercial contexts. Bridget Riley tried to sue an American company, without success,
for using one of her paintings as the basis of a fabric design.

® How op art works

Black & white and the figure-ground relationship

Op art is a perceptual experience related to how vision functions. It is a dynamic visual art,
stemming from a discordant figure-ground relationship that causes the two planes to be in a
tense and contradictory juxtaposition. Op art is created in two primary ways. The first, and best
known method, is the creation of effects through the use of pattern and line. Often these
paintings are black and white, or otherwise grisaille, as in Bridget Riley's famous painting,
Current (1964), on the cover of The Responsive Eye catalogue; here, black and white wavy lines
are placed close to one another on the canvas surface, creating such a volatile figure-ground
relationship that one's eyes begin to hurt. Getulio Alviani chose aluminium surfaces, treated in
order to create patterns of light which change as the watcher moves (vibrating texture surfaces).
Another reaction that occurs is that the lines create after- images of certain colors due to how
the retina receives and processes light. As Goethe demonstrates in his treatise Theory of Colours,
at the edge where light and dark meet, color arises because lightness and darkness are the two
central properties in the creation of color.[citation needed]

@ Color

Beginning in 1966 Bridget Riley began to produce color-based op art,[7] however, other artists,
such as Julian Stanczak and Richard Anuszkiewicz, were always interested in making color the
primary focus of their work.[8] Josef Albers taught these two primary practitioners of the "Color
Function" school at Yale in the 1950s. Often, colorist work is dominated by the same concerns of



Caterpaary Art & Rabat

figure-ground movement, but they have the added element of contrasting colors which have
different effects on the eye. For instance, in Anuszkiewicz's "temple" paintings, the juxtaposition
of two highly contrasting colors provokes a sense of depth in illusionistic three-dimensional space
so that it appears as if the architectural shape is invading the viewer's space.

22 16. Intrinsic Harmony, Richard
Anuszkiewicz, 1965

Stanczak's compositions tend to be the most complex of all of the color function practitioners.
Taking his cue from Albers and his influential book Interaction of Color, Stanczak deeply
investigates how color relationships work. "Stanczak created various spatial experiences with color
and geometry; the latter is far easier to discuss. Color has no simple systematized equivalent.
Indeed, there may be no way to describe it that is both meaningful and accurate. Descriptions of
it (the color wheel or color solids, for example) are all necessary distortions. While color derives
from the electromagnetic scale that corresponds to the magnitudes of energy expressed by musical
pitch, in fact, the neurological occidentals by which we experience color make it seem
multidimensional, while musical pitch (not timbre, volume, or duration) is experienced as a linear
relationship...Stanczak's 'gift is for layering. He arranges transparent patterns upon patterns so
that you see through them as gauziest screens, each one seeming to fold as if it moves."[9]

® Color interaction

There are three major classes of the interaction of color: simultaneous contrast, successive
contrast, and reverse contrast (or assimilation). (i) Simultaneous contrast may take place when
one area of color is surrounded by another area of a different color. In general, contrast
enhances the difference in brightness and/or color between the interacting areas...Such contrast
effects are mutual, but if the surround area is larger and more intense than the area it encloses,
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then the contrast is correspondingly out of balance, any may appear to be exerted in one
direction only. In successive contrast, first one color is viewed and then another. This may be
achieved either by fixing the eye steadily on one color and then quickly replacing that color with
another, or by shifting fixation from one color to another. In reverse contrast (sometimes called
the assimilation of color or the spreading effect) the lightness of white or the darkness of black
may seem to spread into neighboring regions. Similarly, colors may appear to spread into or
become assimilated into neighboring areas. All such effects tend to make neighboring areas
appear more alike, rather than to enhance their differences as in the more familiar simultaneous
contrast, hence the term reverse contrast (Jameson and Hurvich, 1974). Note that in the
interaction of color the constituent colors retain much of the own identity even though they may
be altered somewhat by contrast.

©® Photographic op art

Although being relatively mainstream, photographers have been slow to produce op art. In
painting, Victor Vasarely and Bridget Riley were producing large amounts of art and the same
can be said for many digital artists, such as Kitaoka. One of the primary reasons for the lack of
photographers doing op art, is the difficulty in finding effective subject matter.

Laszlo Moholy-Nagy, however, produced photographic op art and taught the subject in the
Bauhaus. One of his lessons consisted of making his students produce holes in cards and then
photographing them.



Caterraary Art & Rada

iy

E=o T=hE

A% g

f

FEoA 27|

y2 7|74

St E
i M|

Ef

Zg

4L OFOJE A0l A 204A]=

11

F e 7IAIEA0A

° _
e U

719
(i

].

|

(0]
i

AJAFOFAL QL.

fd/tsd2

kel
=

=<
B

J|

L [etA ARSARe] 2Lt 229 /1AL

U

)|

o
104

gl

JJJ

71%2] 0]

BEHE|OfA]

M A0 A

=
A0,

AL
()

2OJL}. Ol= AT SR AFSARS] Al



