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SUMMARY

1. Digital Storytelling Strategy Research Based on ICT

2. The Purpose and Necessity of Research

In the present, use of ICT (Information & Communication Technology) is stressed in
the planning and realization of culture-based facilities; however fusionists basic
research, which expands already existing research of technology, polices, media arts
using ICT, are also needed. This will generate the understanding of techne humanities,
which will create improvements for the IT industry. Therefore, this research aims to
analyze characteristics, functions and storytelling strategies of ‘digital contents based on
ICT’, which applies to space contents, to search and analyze ’digital storytelling

strategies based on ICI” at the humanitarian level.

3. The Constitution and the Scope of the Research

First, researchers collected basic materials for ICT polices in Korea, technology
environments, and smart device user environments. Next, they defined digital
storytelling and made a checklist using humanistic methodologies. After that,
researchers aimed to analyze digital storytelling in digital contents using spaces with
exploration on the techniques and information which were executed by site research
and reference research.

For case studies in Korea, ‘Gangnam media fall’ in Seoul, ‘IQ Arium’ in Pangyo, and
‘EXPO 2012 Yeosu, were selected. The outer-Korea case studies such as ‘The Great
Hanshin-Awaji Earthquake Memorial Disaster Reduction and Human Research
Institution” in Japan, ‘Louvre Museum’ in Paris, France, and ‘Blue spot’ in Germany

were selected for the analysis. For this study, researchers tried to find factors in
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interests and immersions, which in these cases, were used to analyze types of digital

storytelling in space contents.

4. The Contents and Results of the Research

Researchers made a checklist, using the narrative schema and generative model of
meaning and reflected on each of these case studies. Then researchers divided the space
into Pre / Main / Post - stage, which means the waiting space, the experience space,
and the reinforcement space of memory.

In this research, they analyzed cases classified by 1) Digital storytelling which
provides space information that can be found in daily life, and 2) Digital storytelling
which provides space experiences that can be provided in an exhibition, or an
experience spot. These cases can also be classified by the moving paths of users -
which can be divided into a free selection of users, or fixed moving paths that compel
the users.

First, we can find Daily (space informational) Digital storytelling in the Blue spot of
Germany, and Media fall of Gangnam. In these cases, they utilize media kiosks that are
one of ICT’s Devices. Also, they are similar in regards to the selective experience of
users and free flow of users. This kind of digital storytelling attracts the users for the
supply of more convenient and efficient daily-life ICT devices.

In non-daily (space experiential) Digital storytelling, the Louvre museum makes
digital storytelling freer, using the audio guide provided by ICT devices, which can
help users to acquire information easily and efficiently. In the example of the
Earthquake Museum in Kobe, Japan, it is lacking in ICT. Because the usages of ICT
Devices are low, it was constituted by mainly visual exhibits.

Digital storytelling in Yeosu Expo 2012 and IQ Arium in Pangyo is characterized by
the remarkable interaction between users and contents. Researchers checked the

storytelling of the German pavilion, and POSCO pavilion. First, the German pavilion
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constituted of various contents and spaces for each theme and they use ICT for the
induction of interactions of users, which can encourage active participation. Second, the
POSCO pavilion delivers a message about the ocean and images of the enterprise using
the sensor-tic contents based on ICT. In the main show, screening technology and
camera scan technology in a large space created more interaction with users, which
created a fantastic digital festival feeling in the show.

In the IQ Arium in Pangyo, there are two special things - there are no helpers
which can assist a greater number of users from start to end. Smart investigation
devices can be used in all of contents experiences. In the mini-game of each space,
users can get cyber fish, and then make their own cistern, and in these games the

competition system applied.

5. The Contents which can be used in Policies

This research can use policies in tourism to portray Information deliverance on a
planning of space contents, which can be changed into efficient deliverance of
information using appropriate ICT, from existing one-way while using the traditional

media.

6. The Effect

Using the Strategy in Digital storytelling, which was deducted from Case studies in
domestic and foreign cases, people can make efficient delivery of contents, and increase
degrees in space content, in the planning process. They can make expectations of
reinforcement of expression, interaction, narrative structure, which can be made by
engraftment of storytelling to digital environments, which was delivered in one aspect,
using the traditional media. Researchers expect digital storytelling can be the valid
strategy in the age of media 3.0, which can supply information effectively, and provides

fantastic experience, using the ICT Devices.
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o 7iul= o] o] gAEE A Ftel EUsHAl HH, o] =UEL LA ASClA

gl F3F AAlo] AFES ),
Q) & &3t

AHIA AL ofd Aol A A &2 AR e s B3k AR S
, A A o] W54 (empathetic insideness) 717 0] F4e] gulof whgE
43, w73, A2 AL ¢ EFSEE vhee a7t 3 @ B4 Y
HA olYF s Sl A2 I AeE
A TS Aotk olH@ SR I FaE Ffrehe A

=
AZH e ¥ oy} I A APomRE Ues Zo] wEel 24 olUA
Al

i
=

o
-

N

08l 23 S7I 2

#2715 32

n27 8z [ aean 2o 32 243z
AEERINE s PRy H=m 4E Hoj g
°2 2R8+%0| #5 234

21Xl

_20_



5. ICT 7[gt C{X|HEE =9 ASAEY

1) A4 QIEjs| 0] 29} 5§

(1) A7 ABFol 2ot FEAE A

ik oz AFE A2Re QURA, HelAH, AARA, FEAA, VEYDL 4
5 oA 7 K452 TAHCIIEH, of heH YA 2YgA¢) wdH 4

HES QEHOI2RE 15 & 4 lom ARAt AFE O AFUA AL FEAEo]
ojFolAE & R e FH 0|20 ofsf YAHATE AEFH 0|27t 7]EA A
Zh F3Age oY dEY AAE WIAR SiM FHFE S Abge] Fate dH
AT Aol & < ATHA IS, 2005).

AZEZAl Abole] B8-S 7hHsA dlF AHEARE Al2E] Atole] QIEFo] A, &
AR A =2 HE A2EY & g AR EFH ol 22t FEn FEAgA &8
Zzade] A& AFPAY AHA dEFA2E B4 719, ddY A4 AEF <]
2, &4 Bl T4 dEH o2, 32k YEFH o2 52 o]F FHe| &3t o
ojFojth AHEARSt 3§ RO Fho| FEAES HFE W o}t VCR, BHtY
Z, 7hileket 22 o8] AA A% FoHE = ITHDix et al, 1998).

5(Dix et al, 1998)2 435285 o]Fi e AAE FH D (articulation), ¥

t

=PN
3| (performance), 33T (presentation), 37} (observation) <] 49AE £d
sRoH, 9] AL mHUA} MAIAE Fall o]FoA =] WA FHEA
ArgEo] Al whEEel 7HA] x5 Z5H 3ol yehd 744
T Aok HSHAlE Qe 2] YA} e
SAleln, 289 WA xAGA S} HrIH

rlr

i
X0,
rir
v
o
1
ro

Ol Ho] A0 FHEETE HMShst= Aol Hrid
A AT o)z Yehd HRE B o]E ARAY} 7 W Hxe} v|wskE

_2’|_



(12 24] ASEE =393 (Dix et al., 1998)

3 CHA|(presentation) H 7}CHA| (observation)
AR
HECHA| (performance) T HTHA (articulation)

Z4: “The interaction framework” by Dix et al., 1998, Human-Computer Interaction,
England, p. 128.

S0l dtE o g HAFHE 7ML T8 B9l A S (instructing), THE}et
7](conversing), ©A43}7](browsing), 2817 |(manipulating), $1%1317](delegating) & T
A7 FEoz Urol & 5 det(RZF, 2005), ol FHE A HFEet A

&g stupol] mebd | FR9| FEAE F(interaction style)S AF3ke]
=Pt AR 45AE FA2 AFH A2EH uicte d A EHE BEE S
w3,

HCI(Human Computer Interaction)ol|4] o2& k42 AZb2Ql Wol o &Est=
Aol ohd EAZ 7goll 2AT U 71AREY FEAE RER AFHo . &Y
9 dEjHe] 2 84S T8 AWEHe AAFH A o] 27] FEle] dEAE 44

2 %) (commendlanguage), ¥2] 7] (form fill in), EThE H+F(full down menu)%
o|m o] Z ZZK(direct manipulation)? 22 FE|7} 5743+ tHShneiderman, 1995).
FEAE Aol wek deAE S TR BY AASIge g9e HHo] &

l-ol(

il
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#)(command entry style), t&}3l7]= tetd F4(dialog style), B8t wlwF &4
(menu style), Z&}at7]= 2122F oF2)(direct manipulation style), Y1937 A5 o
2%l ¥4 (intelligent agent style) 5= & 4 9t
gEol e TP 2719 AEAEA tiEt FAH, AMsEE #HE S8k
o] FofA = ©l AHEA} oW A& FHE] sM HFEAA ofF A AAsHE
Al2z=dlo] Tes] Foldl HES IR Fske FeE LI vw 4 el
27} B AT E o8] AHHIL e HolH AlZ2EE V15 A 0 R Ao
o AME 7 2= PHoItHDix et al, 199). HAaghe] HIWOE ARSAT} V)
e 24T T e Axe] AT ALAH o suus whE S gl oM (Rauterberg,
BRe FHoE tha g Ao ok
283 ggtsls FAE TARIE A-rddle Azwe] tEtd oy =
e FA2 Az"Td AL tiEkE s dEd Be
3 A shke Aotk tisd e 2oSH, ¢ 718, Ado] W Sl 3

o dolsgst 2o akalel A 54 GYlA Akl Baw YRS A

P

lo
o

F T8 v, vl FO SIS 9t i GAe BB Bold H¥d 4
Qled] of WA AFH Azdlol A W hew S-S Adshs ol @

Asl7)oh 22 i G RS AER ANS dopke AR wiEl AR ol
4T AoAH, oL%(recall)iljf% A (recognition)]  7118}7]  wi &l (Jacob,
U Aol AleFo] FolA 7| & dhvf AR Hith
So 4L a1 Baty] fdre S 7H I AthRRS, 2005).

Ay G2 28R FEAE BN ARAEo] ARl THAAL Sl AAl Al

o] thgel B ANE JIMoE AFE AzdelA AFHL G e 2T

&
%5
==
lo]
o
%
=
9]
&
’TJ
2
A
=
—_
o
Ne§
2
N _L:
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Fska Q7]

hL

[e2

e AnE 22 UPo dof st

R8RS B BE olg g AL 4 ATHARS, 2005).

A3 vElel FAE dddatrleie W9IE Fal olRolAE ) Al

7] A VNS AFEAA AYstel AFEF A8DL AT AL

22 Bt ddalge AN de B AR EAeL des AAITE A

of He AT glovt BE Al sk tAsle] geddthe 2 BrbsE]
A

Wzl AHEAE 2A dEAES Fshe ARts 43t Bold e 9ie

ox

fol

)

OPO

_1>~

:L
2,
rr
ful
rl

(o3
o P
L

4

o

2{_1‘

9ol WSS 4T wEtd oz FREe Aol ozt T4 HAHoE IPH A
2glo] Wxigte] we} ¥ BHo= .

GUI(graphic user interface)®] £o]3< ¢l8 71'#E WIMP(window, icon, menu,
pointergt= Ul 7HA] 718 @49 o AE wA THEo] Flow Hole 7)o YA
HEoIY gk 22 AEo] H7HE) AEFol s AYs] TehH A Aol of
d AEs o] 2] FAolAt oY FzAE FE TSt L P B A
&5 9lch

WIMPE Pl%3h Z7E] ARRALY] AHES BoldHl sl obd2 13 detsls 7HA
a7 wiEel AR 22 23 A AlzElel] ARk Aoy, EzEA A
o]u} CAD(computer-aided design)Z o] 5333 Al2gloll= H2 o) dd3 s34

233 gk

(3) okd QlE]s o] 204 AEzHe

N&Y] 4EAg o] JAE EAY e Tk Jd(Nielsen, 1993)& 1+

& IEH o] 2~ (noncommand interfaces)& AAISHAEH, T 7MdE A (virtual reality)
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S WY AEsolzg b AUF ARIE 11 o8 Fal TAH UPE g

27 fAclA A AAE 23S FeAgshs 7R SAdAE o
Hol Ao WHse] AHEHAL o HHg QEHo] 2 Ads
aFA] Fshal lkal wehH, ofo] EF, AFEIS o83 5o AF, o] ES] <Y
3| o] 2~0f| A Aol Wl <lElwolat AERg WHo R Algxte] SHEAQ
HES 2AdAgA AGT 4 Quiy olopr|sit) vt wEls AU QAEFH o) A= A
FEE 2&ete A Boke AR FA]lol FFskedof sk 7o WA Holde ¢

Az ok

o
=
oft
2

o
o,

b
R
of
X
o

& A} dBH o ST AY

u)
)
)
[>

<# 2-5> THO| 7[Et elEjH|o|Aef A QIE{m|o|Ao] B

A deislolz A A <lElol
A B A%y 23 sl 9o 27}
ARE 92 2A4 WY 24 A AT ST AT S
AR ZZS8 Q) Ao T s
A Ay | EAE HA S 54 AL A FHHY
PESTR 2 ol shtel 47 0F 4AE o8 W 58
e G OIS O Re | e FolA O 2o 20H
B Z(ek-2) g dH) o=
Ed7 A58 | olf WA AsE AR | enAE Auge A4 8
| 9e Aene awEs dutl | sle: 48RS ARE A2
SRR
1% Aoz AW
R R P E R EE e
REE
Ab-g2} _ _
ot Wy, F219 ol MR, A7 ol

Z4]: “Noncommand user interfaces” by J. Nielsen, 1993, Communications of the ACM,

36(4), p.86.
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AEAGS A2E We) A5

AT

19973] 4t Svan Dam)& postWIMPS] WS AAske] 7|1 20] 45aHe k4ol
THe FARE dstaat e, v postWIMP S AHe- F4s W7ol ofo
T3 22 AFAA 22 A (widget)oll oESHA G FTAEo] Aolx st o]}
AejFo]~gty sty f{HIFAE 2 58 (ubiquitous computing), O] A H.

7dWx‘zr‘%‘(pervasive computing), ¥7-8(hand-held) J52}-8, 573 (tangible) HFH, 7
Z
2

l‘Il‘

7378 (affective computing), BE] = QIE{HM(multi modal interaction), ‘33
212 7378 (context aware computing), 7@ (virtual reality), 57434 (augmented
reality) 59| AHHlE postWIMPE E0] J22H8 42wy, EvF 5ol &84 ¢

12'5
B4, &4 94, A4 U 52 37kl WIMPH AFekA B9 wslel JEaee

l

15212k (Beaudouin-Lafon, 2000)% WIMP 4&4-8 WHo| 7k A =53t
7] S8 WIMP 548 el =24l S Alojste 23 24t Wie /ids
&Y 7|AA S5 A-E(instrumental interaction)o]2t BHEE 5L BIdS AN
ot 7 Teke WIMP 4528 WEe] 3l WIMP 4328 ol 213 229
WS w2y A ¢ by, Uig wkxs, ~3Eukel o] FAE 8AES AN
ol AHEAE AA7|Nke] QBAES Ao] & uf ARAS @ LA He, olE
s dsty] fell b A 1A FE5AE B S AACA B e
SLEAES 226l7] 93 Aol AFEYHA =FE ol8ske Aol 7]zt ik

THIHE 2 AFE, Hulo|A B AFH, dolElE 7378 (wearable computing), &%

Q4 HFY F34 2ol A2 Bo ATHI Y& ARE A BFEY BAL A
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A4S0 HeAeE 8 S g1 Aty P 0E mtjolg At HRE

TS Qe S vEY T o Yoprt It A2RITH AsAgs oS
=

S tiehd Asag s AlFsta et RS AlEstete] A

HEH 4 7|9 S 28 (reality-based interaction), 7HA] 7|Ht A4S 2}H-8-(sensing-based

interaction), %74 S A -&(tangible interaction), AAZA  FEZ-E(naturalistic

7}
interaction), A71FA 4 ¢35 2-8(egocentric interaction)s 2.2 o] & 4 Qlth
A
52

A~
A 7)9 528 (reality-based interaction) post-WIMP S48 ¢F2l9] 7d&
A

= o FAHSE WHAZ AlolF F(Jacob et al, 2008)0l o3 FxETh 15 HF
& o] dzaageA Holu A ddd ZHMAL A 07 Sorte 4gE

L7k FeAgolet WHeta @Y AAIAY T -E(interaction in the real
world)# AT FARE 452 (interaction like the real world) &= F-iaste] o4t
ot
A AA A Y] FaAE2 FHIAHE AFE, ZHd AEd o]z o] Ao
Aol obd H E AR U2 AFH Zlee Tl olFoilt Fide Fl
=84 &7 dellM EAste AAER 1 SHoRRE dYE RS0l FHEHE &
73 ovlsiH, @A} FARE 2L Vel AAl AdeR AV AAE 42
ZEE AL AR Ao RRYH AP AdA AXH 58S o] &dk= A v
get 7P RIEFH o)z A AHEARe] A3 el s fol weh dEAE
o] JFoF7t FoE= b o]l B¢ APH AHEAY] AAE FTAE
HHLE Aol Fad E47t " & ¢ o

ATAES S AFE ° FAZCE g AA AN 45AEe oA Wl vt
A MFE UeTh(Jacob et al., 2008). Z+2te] W= AAAR] &2 ¥/ (naive physics),
2A 143 7)€ (body awareness and skills), 27 14F 7]&(environment
awareness and skills), AF2] 1413} 7]<(social awareness and skills)©|th.

AAR] 2 F AAl AAC e Aze] Ader, T, npE, £ i
7] e T HAd, "y, FEG 5o A9-E Ttk AAH AR AEF
2~(tangible user interface)t} E|X|E o] &ste= Fl& AR oA F= TADL + o

ofo
o

A

ot

T

rr

_27_



>
R
r o]
>
A=)
N
i
rlo
>
o

=0 A7) Arle Ee4 AAE

¢
D)
of
_,d
é
2
ofr
o
=
BN
i)
ofr
o

Ru
=
O
b
o
ot
iy
o
lo
o
o
il
1)
QL
H
oS
<)
ox
fol
»
%
of
>
2
i
o
oo
ot
ox
fol
2
oo
o

T3 d(mixed reality) o] AHH|oNA 3o} & = 9lom, Wit Qlajolut A4 AlZFEloA
S} o] ARgALS] AU WFS dofslhe B9t sRHY E7, ARlsy], WA,
wgstr] 5o 447t sidE

A QI3 ZlE B Aoy OE 33t EAIE JdAske Aor % 43
Agstr] Hs HEAAS ol&3dth tE oA e oAU Al ofntet
g &40 AFgAe] EAITE ERUle Aol Zol & 5 Qo

Z4zke] AQEL BT MY FFE HEOR sha glom Zizho] Wi o s
HEH7)= AT EgH 0 H8H7| 5 I

ZHA-719k g5 A -g(sensing-based interaction, Benford et al., 2007)& AlA2] Q&S
ol ddE w2, AAE T2, Y T sk ArEe daAdee e
ougit}. ol2d FdeAg W A4 AFEI 2ol uAdHor AgAte] ouE
glojofsle Aol A3 FEag ol & 5 qlth

713 354 -E(tangible interaction, Hornecker & Buur, 2006)2 T-AH|31H 548,
AAA 24, vlolElY 2 AF, A AANY WG ol o3 deAtgolrt. A
TAEL ol& F714 ZZ(tangible manipulation), 332 528 (spatial interaction),
A@E &o]A(embodied facilitation), FEHZH QI A& (expressive representation) .= 1}
o] Adndsta .

247 224 2247 42 AR AR 24 onsie 3208 AsAge B

oA BalAE F4o) ofa) BARE A5Ren A E7o] YA 2244 g
§2 oelFTh ARE golde AAF st B FAol ofBA FFE MAE
bk A YEPAS oW ANSE B T BRHY APe 544 JR



& A z"lol oaf v 7)Aol A" A Adel 2HS g vk
234 ¢ S A -8-(naturalistic interaction, Harrison, 2006)2 Ho]A] &= UE#H 0| A5
A F5A4E BRI 583 2% 4S5 4-8(physically manipulative interaction), WA
H “F2 45AE(embedded ‘inferred" interaction) FAFH U¥ HIAE
(environmentally sensed interaction)®] A5 302 1hH o] ok

e 27 Auzge A7t Wwd 224 AR QIE# o] 2(manipulative
user interfaces)o|A} o] Fo|A &= FEAE O g AlA, & AA, 7HEE AA, 2=

AAM, BH, 34 ARFUACIA, 2HL ¥} 22 A o]} AHAR dtelE

:L

AsArge Zolt 7@%, =4

A7 F A A F S A -8(egocentric interaction, Pederson, 2006)2 4% E€]4 7 34
Rds HigoR 3 Zlow AFOR AXEHE S ANFAA 4eAEY Y&
SEol1 gtk AeA A B8 3 Agd QEAE 719 Jsagoel xS g
o 987 ARl #HelA FdEY EfFola PFA AEEd dEE
7Azsi, ©edt B9 PR A3k YA Aes vEo R 3 FEAR 4

%]

TVH AEst 22 ASAY moje] o] g3 AgEe IR wAAE

Fgalgont ey, BHAs 2ol PR ARUAcle] i rltiele] ol g
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AR A AHEAEL HAAE Fud & 5 A =l ntols 2&shs ARFUA
olfdel FAZE HAEH, o] AVIFE FEAEL mrleld glo] Fad a2 F s
Z FRKCho & Leckenby, 1999; McMillan & Hwang, 2002).

432 -&(interaction)®] A2 oJul= AlgEo|U AHEEC] AR FFS Fiuve §
Q15 waln, %Wé(zooz)% A4S AFUACIA 919 et Aed AU
AoldstellAe dutzog Fuage fjAE FalM deHE AR o He

T AR Atelol] dojues HAkR gt

At e FEA8-E ARSI AR 718 SR T AR oide] ztEA oA
Az gl dFE FE PTFH] #Agr Deh=(Krappmann, 1989) ¥ HCI
Al vlEtEE FEAES Aol AFEIE AMESHE HAA AFESL AR Aol
doluhs dde Aars 7HIITHA RS, 2005).

BeAge vigtie WS AsiEd A o A FEAe A o AR G
48, A o WAl BEAge] Al 7HA 242 Fod 4 tHCho & Leckenby,
1997, #743], 2008). A, A o A FEAEE WA FAAERE FLAAE
FF 558 Fohe Aoz AFAA wAZE AL B AL FEAGNA I
#AE 7T JEY 53 22 "AY mrofdAEs g FAVE e A
7] el ol BN FEAEE olsfstAt st Aotk €4, /i ©l HAA

F3AELE ol gAe} WAt FEAEH S Kdhe Aoln HAE dmA oA

doluhs A5A8S tFe BRIt Ade A o A dEAsAgo R o8

7b FEA8A A E o] 88 W) BAshs 5L FAHOE dhe Bl

FEAEAEe] AFE B ALY BANA AEHE W wAg, &

FE, A2ET AL MRAA GFE F F e AEE Fob £ 5 Ak

FEAgAe tig A7 AFuAeld, AEls), AREL 33, niA" AR
FE A3 28al 1§ EoF § ATAY] BA 9 A%l wet d8E 71E flol o
3 A S0k (McMillan & Hwang, 2002) 45244 7jdo] mtje] 9
AXo R AFHE 2L ¥ T wrulHol7t SAsHATE )AL 1 g
SatAl A™ HolUA FTHEAE], 2006, HHE, 2005).

A8 et AElstlAe AR AFEREY] FsArge] FESt el dAl(ensen,

I
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1998)2 Foixl &AM M=ze] e Hkgol T Agste =olu I oo AR
Atololl dofst= BAITL A8 AoJstlaL, ol5FF(2004) S YA OE HT
Aot FAAL F8ARY] VB S ALH O 7 WolSo|aL ofd we} WAAE
A Al A" WES FEAIA A&H s Bl S Qlee ondta st
Atk o2 FEAEA L BUE SR A qEelE T F e =N o
AryAeld, &3] Hdl | ArUAolde 7o g dtal Yge ordit

ArUACIA ZokollAe HlaA Foagge] Mde WAl BYske Aol A=t
(01’35, 2006) EA2x(Rogers, 1986)= FEA-E8AS 7N 7F tiske] HAelA] Hok=d)
AryAeld FARge]l 1 98-S wgd ¢ 3 A5 gl g FAE M F
JE A= 39, 2tutde(Rafaeli, 1988)0] 9Jatd ozt84-e A AFYA
ol A FHolo] Yo WAAZE 1 o] Agd WAIAE T3 AFuAlA

T Axeha ojopr] siilnh. I dEAdAde I AFHRA Mdez ofsjsta
AMAE 7o A3 BAY] AES Yehlie Aoz defeidin e, gels,
24 2~(Willliams, Rice & Rogers, 1988)% Hl&dt #4E& Hol& o] 158 A54-84
olg AfFUACId A FHofAEoel 1E9 FEe| FitE FAlsta dde west
© A=A Fofdity o714 A" AFUACIE A Hkgets rirjole] £xok 1
=0 9 W AFUAeld HgE LT & e Y= Lo, T usold 7

FUAlely dazte] @34 AEE with

FEAEAS F O FHA A dor AT sk e 2E0|(Steuer, 1992)
= ARgAFEC] AARTOR ZlFUA A mH e &4(form)olut W-8{(content)e HlE
T e HeEr A3A8AS AYsie. Iz AEAEAS S(speed), WS
(range), 85 (mapping)& Al 7FA] Q.40 713 Adst stk 571 st
< dupg wEA AL F de vkl wEt A3AEAe] il vee olop] sk
A, wiAlel we} ve-& 7Ihse SR vE Ao Hi.

g9 AELiu & Shrum, 20022 & & I ol AFYAH BAAEC] 4

S AFyAeld whe], WA FFE £ F e A= 1T FFE0l T4

USRI

mlo



A== 83 Zeb|oKFotin & Dholakia, 2005)= #AFYA A AlxHle] @

EE B0 AgA BA AHE T ol thre] AgAT] SAA B £AA

-

24 FEF ARUAN HES 518 o F= A= guish AT B2 A 2
AE7 £ ARUAAY W, BolH, A5 FEZNe] Ruo] Bha g4 2

o] HFARARS] B4l sholl e Ao=HA RS Aol
FEAEAY w2 tHe T AEAE 2

B vk (Hoffman & Novak, 1996) mA|E FaliAl rk ofe} wiA] bl 1o

5T AsAgo] sttt Bal QXS A8 (person interactivity) @ 71 A3 E 2t

-84 (machine interactivity) o AFAQ WA EHoEA | FEAEHE X

stk AEsith IR EAEAELe vlEe SEAY ARAL AREAREY tiH

ArUACIdE orlstn 7A TR AEAE AR g ] Aoy Y

1-01:
[kl
oXx
[0

>

m{o

c

[

i

FEAgA e el dAted Wt 4E o= o Jidol | HEAYd #Rt o}
2} A AruAel AT E&MAM AR wEoln dRbA o R mtjolrt 4EAkE
Holghal & w, AFUACIA A 7, AHAL HAA Ao A o= o]
FEAGAAA 2 FAClE, AHEAL WA T FaagdAd td =2
A E&BA E&ataL 7] wEol v /3], 2005).

Al AT A7 ALY Ao B =9 fo: F3AEHE o F
of et ZolA Ztol & 4 QUth. 3]E(Heeter, 1989)= FrIt|o] <]
HO2A FTAEAS TRl 4aAEAd tit Aodes THsEA

=0 FF, AREAl theh FAl, FRAR

gk A, AR F7Ee) golAd, tiel ARuAelde &old T 7HAZ &R

1996\ MTEZ(Anderson)> G849 74 Q1S HF BHE 5§, FE FA 9
2

S 7hs4, AARE SN, Aoln WA HEAE, FAxe %] 572 AN

HBAEH ATl B =OIE BN FEBOB)L 37 s, A
WAE Bltolrl AFehe AR EE HAES oEA £847h AXST Ashe 7}
849 Aoz HuE 47, F WAE ARUAIHE ol mesls U



o] AR S FTAARS FAOE =o3k= AT oo ARAFe] A o] gAE]

£ FASE A8 P=d B AT A WAlE ol§450] /|%e FAs
=

$9E A-E-9Ha-8-2H8(action-reaction-action) 2] E§l= OS2 BAY (Heim, 1998;
Wu, 2000) 71& F49 AHEA 7]Hke] #Ho = uighE giTHKiousis, 2002). 7124
(Kirsch, 1997)= 332-848& oo]dESL 84 Atole] st 954 Az A
otk

HCIOA 5282 AFEeh AHA 1o digtze b5 & 4 SI=v(Dix et al,
199) 53] AZF-Q005)= FE2-golt At HFE o dAaEe FeFHel =
Ho A vigtRE= Zlolgtar shGiTh

mlo

Brh 71529 ZAGA et £ g 9 3J(D1x et al, 1998 ABAEHL 4%
g2 Asde EAZE Jlsole 3 AEAEH0] WIMP QBsels) e
Holshetl glo} 4T adoln] g A4S FUse v dolis YA 2

olgtal AFstAT.

709 (Buchanan, 2001)& &40 7de IZH} AHEREY] BAOA doju+= &
4224 QlEF o] 29| B, dojo} FFE T 1l F(transaction)®] THA|, QA+ AL
ol9] F5Ago2 Fr QAE M (human interaction)®] TA|, PRAEIOZ 1 Yo}y <l
3 7o WA dAR BT

#17 F(Laine & Phil, 2003)2 F52-84-8 QIE o QIzh, QIZE of e A5
< A% V1A A2Ee SAolgta stHAM FeAgI 4 e #AE
St v AEAE-S AL bEe Wl stuE, dsAeAde dF9 e
&gog S
YAFE(Richards, 2006)v FE54-84S HECY HES s AHATL #99 7&
2 A 1 ol Aol kA F3AEA #7 Al A F2 FAE 7Rl
Ao g4, tetAz 99, zdolgtar st

l

<k

o

EEU Al
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Q) FEAEH

X

g

J 22840 e = gadsil olFolA gton dFAee dEA8Ae] A=
o} a3 Tl vihoE olsfsteal stk dEAEAde A=t AAEe e 2

A AR T4 B4, 713 4 A B, AFdAeld 47 2 ols e W

wHew vofel & 4 Utk
watal, 2=, #Hl(Newhagen, Cordes & Levy, 199%5)= 52849 0] AtE
of Azl wet mHjoje] FzAtgge] AxrE AT Bk,

A}, Zrelohelil, Hek(Sunder, Kalyanaraman & Brown, 2003)2 IE Gl
Tl GRS 71ed BEA 2AF BRHOE U] iAol EVL AlFdhe S
A8H V)5S0l wod dEAgYol wte Vled SHdAMe a8, vAA-
o] &AM Ae] BHE T FEAEA HEE Aotee ATE SHth

715-M 2 (Kiousis, 2002)= 22849 HoE HAzEA, 7ZAFUAI 4%, +&
2ol AzZyo g ol £ S, £i(speed), Wl(range), AIXFE A (time

flexibility), 7H7t E33(sensory complexity) T2 EIAEZZA|9 FZ(structure of

[
'
i
r2

technology) 2, 34} 2|&/(third-order dependency)¥} A+3]4 &7} (social presence) &
< AFYAA  “dFH(communication context) O 2 HA (proximity), 7t s}
(sensory activstion), A7} <% (perceived speed)- AHEAFS] A ZHuser perception)
2 At F3ALAEE gtd 4 ok siiinh
FA(Bucy, 2004)= 719A 28] A5 BHANA FoA8Ago] Ak Aol tig
TE AFsto] FoAgAde Ao wet #EEE Wee st Aista =)
e MRS A7 FAlS WA gt ol FHA FPY HES &
em AFuAeld el BN dotd we I el wEHE wAAES &
3 EHEEHA Y] FR A gt = QlEH o)~ s #E &+ vl 5
o AdE FEagAol Eeldos #EHAE AT AAZ AHEAY] HE, A

3 o) = o =]
W54 9oz 549 + Ye= AYe ook

gs

l‘

ox
i

M 3R % 4>
ol
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guzrggol AN e ey Hem na

~ Oj7H = ArEo| Mgms_m ol Ho=
< AFERL K2 | —— | F2E Y >— xjZiE], o= AxoljﬂoﬁLra{ﬁmg

o L

matah
Mol xioh 2HH SHE ThsH
ARUAOY | g | mamre opan [)— SHRIE 4S8 ES oImeE
< Mg ERH 20| A2 A AR LA M ey 2
Al

Yool Heol 0|8 H YIEHO)
EH0| Hols ALST} 7|2/E%
20 e} O} A A9IE @

( Haszx | —> @Eiﬂﬂi‘ljo\ﬁ )_

A2

Z7]: “Interactivity in society: locating an Elusive Concept” by E.P. Bucy, 2004, 7he
Infarmation Sodiety, England, 20,5 p. 376.

W7} F(McMillan & Hwang, 2002)2 “F52-84S 74 (process), £ (feature),
A ZH(perception), 18] E3H(combine) golol wel 472 EFSt] AASIATE
a4 HH FA] Aol 4% w¥interchange), W54 (responsiveness) 22 3¢
23S FuAEAEAY Jde Atk ok ol AEAEAS At @4 4
&= E3ehe RAAIke] AAA A8 Ao R o]FAE dyiE 5& dY
o UAESE HigRE WHolH AFUAH BAAL 7He wERAFY 2HE F

ER Z49 A2 FE YAolEY mjAEA Y EALS Axsla 9o FE AL

248] FA A (user control)@ FHEF AU A A (two-way communication)©] 3% 1L
At ERE T ATAES AEAEAEE ATse WA dFEe] oE £4E

e Aol FHE T AR A ASAEAA ZHe] ke AT A%E A

S QUThElUE, 2005). 4RSS 54 FHOE FT T wels B 849 A



Ao A7 Htp= AMRA} ol¥A daadAde At 4F sherks AR
ofof ghtkal A|Qksl Tl

Wy, B4, Aol e A aase] AR Adste B3 ol thate A
A Ndez olsH= A7t AeH, ol ZheH A7 T4 FIAEA S Ao A
HHo® AHE ARG Foagd & FFe vE F 7] HEol(Reeves &
Nass, 1996; JEl5 €] 221, 2000) < 591 1 T84S AT QTh(Lee, 2000; Liu
2003; McMillan 2002, McMillan & Hwang 2002; 7385, 3784, o4, 2006).
T BFAAE AEUE AT uf o] &Ake] AHA ool F5H Al
o] Zodl AWA, AA 324 (actual interactivity) 2.0k IEJYl ©]

r o
o
X
r2

o %

2004).

F(Wu, 2000)= FE5284S 45484 AFUAA 7Ed o == AA4
(actual)/ &2 (objective)  FTAEAGH} ARG mig&dA  FAHE  AL4E
(perceived)/ T3 (subjectivity) HEAEAH 02 FESI A 4E HJaAEAHE F=x3)
Atk 1= A4E FAeAde iRl AEAE S AT e Ay, 7
YAleld StEUFNS], tiseAl &7, AFE mivl fé”é)ﬂ MAst A=, AFUAIA
ool it vhe Are] 371 RAR o|fAE JPE R s

=

interaction by self and others), %A "é(control), 7l L§]—(personalization), w34
(responsiveness)oll th3t 2|2}, e 7 g, SA4, B, A7, ARF 944
o e A4 5 v A=0] —7&?‘“3‘5}5}( Hg, 2005). ©] 7heHl AfUAeldY W
& A7 a2, MR BAN S AdE ZEAE AFelA 7P sl dFEE
A 7 F2 g1E0)gt & 4 thMcMillan & Hwang, 2002; ©]43, 2006). ©
=2 FE M ug AZE F5AEAS Adcke t FE ol 8E A=t (Liu
2003; McMillan & Hwang; 2002) EHFQolu} FH|FE| 2% e Thakgh ol % 2]
£0] 7FsslthMcMillan & Hwang; 2005).

HA AFUACIA W] EAE AHATE AFES HAAE Fule 0=y,

0
rie
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AEA AFEE olg3te] TGE gAY HAAE FINE F Ytk FA B
she} Tjold ARUACIAL omath olEd P ARUACIAL B8 tlald 7

FUAIEL AHEAIA A e 72T o A ok
%

L

Q
tlo
H
Lo
s
ot
)
rr
P
rO
=
iy
R
ey
o
Red
o
e
=4
2=
olo
1o
db
bt
rr
>
oo

ol

&L ARgAke] Y
EAo we} AMgshs tutelzd] wel H-E] LA Hojo g
AHEALS] BAAGS] ZHellA B, o] AREATE AlzEld] s SAEE o= A=
R Sl= Aol B3 EAlolth. AHEAY] BAIFA 23S 9 5= A3k AL
of 28& g0l AL AFEY AYE DAl sk A, Aztol AFEHE F
& =7 dE 752 - AR AA, Az"E S A1 i HHo] Tl
Sl tial] A¥E = ) o|th(Huhtamo, 1999; Moon & Nass, 199; Vasarhelyi, 1977).
Tl (Bucy, 2004)E 71E9] F3AEAR A7t oY FHolREtE ERe 9
ottt £8 &S AHetuA FaAeAe] A Ao Alder AAE dEAE

e Adsilnr. e AdE B8R A7 ARA Aol AR A A2t

7 Wl A AGH 712E ol & 4 Y& Aole Sk
HBAGHE AZ%H WEE AuBosn JEAEHE US S e A2 |

=

=o AR AESol U 4R 24 A s ofEke) A4H ATE ThsA
groEm 1 7hdel ol2d 4%e =% oleh T

UAY mrolo] thdk AEAEA ol e Avel ofe) By Fhedels Az
HEAGHE FUT FTo] AR ARl thet AUAAOR LANE FEAEA
o BE7t AR TF 5 Atk Hold ZFasw(elFE, HATE, 2001; 4T, 200)
M AR FRoIN AL A2 9l7] w2l Gtever, 1992) DAY P]Tjo]
ABolze] Az HEAEH) Axe L B AEA AR e s

2 olt,

() AR = JEae
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Hoffman and Novak2 Z¥lZ=2& WEAEc] FAS Bi £3 A7ZA F3E st
7hol B3 Ao BA ol23t B FEAEY TR FAEETL Bkt Aoz
&(Interactivity)o| & AHEAE stodm FH L et OE ARl Tl n 3l
= WAA 1S £ 7k FHOR AHRAE e AleEe] AR 9% Fu
ezt Ao 4 Utk

olZ|gt oL W2 YuolAf QIxto] Folxl A st oW AbEolut AMEA
T EAEH Pshe B PE Kk, ol A9 JheAS AFste WAE
dzagAolgtn gt} X3 Hoffman and NovakS wiA|ob A&A}, AR&xbel AMg-2}
o] ZdzAge] Ao r o3l vESA AruAleld x5 AAStL FEA-Eol
olglg AUl Fx Wl FAH &L Iy doH, F5AEY STk
ARtA o g nELo g AZAHAY, AHo AE FAANATH AE HAEANA Fo
St oY AEAE-S Tl A A olgr| Rt iRz AwUAolA, vke
A4, Jud, vhe2A s}, JEAR] 3, AE o] T3 Zo] HEFF ol thai A
Moz olsfd 4 Sl

AL ZE = ALATL A b Faatgols AHEAeL ARBART e A8
o} ARG FEARE, Tja A2'lR AREAREY FEAge 374 fEo] B

rir

=l

ro

E

o
N

r

=z
AgA} AEATE AEALL NS B AT Aolo] 4BAEoR, AR
oM BHe| FelAEo] 1E FE3be] AE FANL AUL DB A=E T

t}. Yuping and Shrum & °ld9 9AtaT QAL ZAFuAlelAd wjxu mAIA]
Zoll A AulgolA d5S AT F e ATt a7 JFEo] FAd o]FoA = A=
2 H9Lon, Fotin and Dholakiax 7] T B9 ALEAIE0] A2 @ FAIAR
A 4z ARFUACIAE EE F & F= AEE B

TRz} ARG 7Ho] TR dd e AFyAold ug LollM Ao wAA| 7}
1 o]Ae] WA #AEHE AEE TTh WAAE AHEARS SEg FEAES 9
3 w7 e AFUAA &S It Steuere TEIZG AHEAS] FEAEES
AEAZE AAZEe R wiZlE 3] P43
Bt
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A2l AR e Ag-e FHl=xol &by g AT VAR dEEE
o g, JiRlo] thstel] Frofsh= A FAHA AREAR thal tiEshe MEL AFUA
o] AlxHlo] %3S W3} Fotin and Dholakia: AAIZF A 2 AE7)bl 5o 7
FuAlelde W&, BolW, A & FE7I5He] AR gk & 9 o] HFTALE
2AHE9] BA doll e AR HYYT)

<E 26> CINYIEIZ MBS0 Tst MyxT
23) ANdH Aol 0 =4 A% B A7

Heeter(1989), Hoffman
& Novak(19%),

Yuping & Shrum(2002),
Fotin & Dholakia(2005)

AL | EAAE B IREE Aol dazg
AEAZE [ ARUA Fgel FolAse] 15 sz
AeAe | F3E AL 98 udss AT

ZH =9l |[Zel=9} AFEA Afolo] AaAte Rafaeli(1988),
AREARRE | LR ARUAeld wE LollM 2] WAIA] | Heeter(1989),
Az2e |7} 1 olAe] WARY BAEE AT Steuer(1992)

oo} Zrlze] H&str] 2tk Azt 7]

eag |10 DSl Belske s faA AgAl | Rovao ot
ol hehs A2 ARUACIY Alzwe) e | & Dholakia@0d)
6. ICT 7[2t CIx|HAER|HZ 9| Ho|

1) dAE=Ed 9| 7

oA 2Eddge 7P dubAQd B olsidit ‘HARIes wWAl 87
e 38 FHOE gt ofoxs 2EER O YT ¢ 9t &, HAE
2EYAY2 YEH A3} & FAFH S04 "gAErHolE S o]FojAs 2Ed
Igoln} WA B9 yAE 7les BTy fASE s wolsdl 2EdY e
25 gAY 2Egddolzta 2 ¢ Qo olsh 22 yAE 2EEHEL MAH
F@4% ArdAolde Asteted ¢ EAAQ WHESEA g3 2 EHS
Aot

m
o

it
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(1) AAE E@Y] )

OAg sEedolet shtel olokr|E
@ AE o) AgSAY AESHE BEL
A &4 BoIH g AEH sEeddYs das i
qe |EAoE BaEs ofnlA ALE 242 d2n TY4 5O 845E oW
olop7] Sol ThayshAl ARAA o] fa50] AZ AEAEE SASL 47 S5 o
Te TS A nrh 2 Y 0
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20 9e 9t 7 2 Bdk T o)
Aol B8 1 GYHoT A% FAYY Aol o s AEY AA P2 E
& % Estsoz geid % gk

2 AFuAelAe A3t

2Egddo)A Uxd 2Edygo R e ~Ego FA %R o}t dY W
el ¥s7kA 7hAst o fAYd 2EEL @aks o|(Teller)2t £+ ©l(Listener)
Apole] AfUAleld AA ] A EA7MA 2Fsta ok tAE 2EHPEHS g
e ol & bk TAE uiAE Bl ARUAIATOEN AR Ffdhe I
olm olop7|E HE|H o] Ao R MM HE AR #AE Bojla HAHRI
AEE AFste Y = 7L Atk F, gAY A o] FojAE 2EHTY
gAg A7t Agete b FEAE THsde Fell 2E2EE g ke

AHE ARole] ZlFUACldE B AsAE 5 T

il

ut

AV}

2) HAE=Ed Yo 54

OAg 2B F8tal BHH 02 Plasticity &Flexibility THE1A|H TAE
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sEDE AREY G Jl5e o84 B B2 BEL 5UW A9 o

: & 9tk ol UAY 2EddRe 1 A% A4 glolA fa
oh OA" 2EdYo s Hlole] FA4E ol gkl MNP
2218 & ¢ AT G ABSe 4L SAY} Lo} ¥R T FE T UL
sEdRY G40 sl ARe BEuTe] 71eSe o AZH, 344 &}
Sol B% thalzl e BEolW ol Arhel Mgl SAEe] 270 wehiE W

OAg ~2Egd7)e B Universality S 7HA3L Qlom o] HFE 7140] Hoj7|
AEUlo] gibgel wet AlEo] vYdt rlhoiz ojopr] & ¢ Sl e 2
oA 7%t tAE 2Egdlys St 2 5ol AFARe|a ghse] 2
U= BEEA (Universality) S 7Hd o Sle $7¢] 2A4E Zolth. 71«9 wg gd
of AHd 7tz gAY 2By AFS s ¢ ] el 98 ZFU 2

T4 g9 E7E 2 g AYA HAUuth F, #Ere sk} vrjole] A, |

o4 FUHE AP oilbEts Al 8T F e £ZEFoSe] /EHUCH,
oAl T A" 2EE e A9 Aol T A E Aol

.
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A" 2Bgdge 93}, Hge, TV, A% 3 22 UAE 2Eg7 g4dA
TREAS W A} AL o] o] glofAW, tAE 2Ee Arke AAE £
g0l 2 oloprlel H7lHo = o
€ F5% olovIZ WdE F vk §, UAE 2ELEHdle dAket FAke] dEw
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g 5 on, OAe 2By Fa84dL AEU Aol EA 9 HEE o]
3

A B4t R FEAGL T F Atk olEF Bt ] ASAE U §
ol zAsojok s T2 B3 ~EDYol AFAUS FS FEAEHE 4
He %

Sl AFETA @ 5 e, 53 A2 AEA @S aAse daas
o

7}
TPFEA B74E Aol zFo]~9 S9A FHE HFEHE AHE 3D AdFAAR
FAtA fEe oty rE st 7ME FERECIY

EAE oW AmoAE 20T F Utk AR 7MFEA AAE A Al
S A7 dasty, 123 f2Z8o] HMD(HeadMounted Display)%: 2+ 83514 &
o7 HAFHE The TAES AL 24T S Fofdith /PFEAY ® o
F8< Ao] B A 2E|(CAVE System)> ZE2AM ~=o] AHEAE 41 3D o]u|#|

g YA HEE Ba B 5 AT, PEYIAE HIte, erje® ohet WA B4

r

T BAHE AP AGAZ SolF FIES

o= TOE 7S] AHEY AREAE B4HIE 28 FaUt Soleth Aol o

gt 29 a3t S5 Al SA2Y O¥ 59 239S S AAEVE s, 59

Ao we} o] FA FFol7|e ) olHT U FHdE =YY AEE T
1 W71 AA718e £Y F ARE JAF Folv 4 A, I 713Ed,

=Hs}, ARRE ;qaﬂr, e il

=R 3D
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ol ol Fopte A4S dovle APS s Hedl, ti-de Aol BE

npakol A B@RkeE Z1E T3 =9E S0

A AR AF 713e 18 &4 ¥tk 7P

AR 7HFEAE S45Y Hutaa s A9t
Ta A Ay FolE = glom, By SYUIAHL TP HIgiA EEo A

U A7 i@ SRt okt tgol thY 23w TS olgsh ZEAES 3
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o] M3t Fgh =7E T 9o, ofHd Y 23d A¥e WHAEE

__?_
gl AAR olmd o fa3lth

Hzudse] 3D sole BES Oy 23] = BYY B4 ps A 3
MR Y UAE AEARE, od f39 BYY sEddPe DY o)
A3} ok o[AES] HAE B2 AW HAA YN olop|E WSl e A
0% 7 W] 24 Ut AFE AR tath 5, BAe 3D A, $890 7]
23 ZRE 52 708 A4 ol ZAAE B 4 gl AWL %A st oo

UAE 2R dEe ARSI atel Wee 71gAAFY] bid dazHos 35
A& Asshs B3 AUtk ols A 2EAH] AgSelA MeE HE
FAHA ahe] WES 1AATL FERAET AAAATY] dEd] date] X o7
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3) gAE2E e P4 ax

9 3

of

rﬂ

73

@

_43_



sEEPE AHF B Y BA0] EANRE D £ YA FAHOE A
HE2A oW 89l Faol o8] FAHEA ol BAH
s

= oWl 2B E Ao FPd ¢ gtk 53] dAE WAE ol8sts UARE &

e

Hol Fhsaorste ol filE #84

o
&
oA o el Ao I3 B BAE AP 2EEYY F2% a4

= a
HEL ot A F HFoE o] FofHUIL I KA FE ALH HARE £
2 HAY Ao} st RE olsetHA 2EEE e
b2, A% Al e o R o]FolA i I &olA F
sto] thre] AFgALEO] A EAeS sHHA A22 AEDE WEE ot yRdE
71e9 deoly e gto|t {19 AL AP doly WEH, HAFEY] AT 7]
T Ats WskE oplsta Stk

Olr

mHfdolu )76k 7&o] WEelaA PDAS o|gste] JRE A B £ g
Y} B2 Fzbel AFHE o] &3 B A28 (kiosk)o] AAHTAY = W
she #EAe AP AAE HSAZIT ok 9, Bl A s FaAgst
T Y9 4 2 2 FFAR stedg Aol AFE QEHo|~E At
Athe & oAl dtal azlo] Algshs 1 oA E Ao A AR T

oFSo|E=E RhEolFa Stk #dl szl Fdh At #ANA Ho Jwsia
Ho g3por ] ffejrs dEAt B Lo= FoirydA IzE0] HA
g HasEAEA TEANTE AMS AASHA T JHE vrele ~E Uy
S BAE A sllof st=dl, olEX AFAES =EH AACM A =
AzGA FEAgstaA e olE s He Aotk &, 332 A&
Aola A wiA FAe] T8ae S ot AHA HA” dEHolx &
of olopr] Gojeldl 2EEFE ¥ TEE WSoAok At Ao AFAE
Aol AR F3E )bl AREA ALl gt Aojo] wE} FgRxg 2deE
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Oxg 2EdHol A 71 F88 84E MAME 7 E AAE UE, § 2EY
g & 4 Qv tAE 2Egdye] ~Ee £849 #AS B HAsiA
S 7HA Qlofof s, ~EEe] 553 ojopy] A o] AHEAES B
A &t A7 2EA4A AGMAE s st obF A dsgolgn & 4 qlth ¢
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OAg ~Egdgols Zelxes Falxo] Fxo wel Fe) P (StaticType) FENE
(Dynamictype) 0.2 & 4 Slom A" iAol A3 @4l w943
(SingleType) @ 52 EMultipleType) &2 E7& 5 Ut

@) F52e
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