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Tactual Media and Graphical User Interface (GUI)
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Abstract

Direct information delivery for men includes the
following: sound information conveyed to the ears
with the mouth as the source visual information
that conveys body movements to the other person
and tactual information conveyed through
touching, hugging, or hitting. Sound information
transcends time it can be delivered to a remote
place through the media such as radio, telephone,
CD, etc. Visual information can be delivered
through drawings or pictures, As symbolic visual
information, characters are used in several media
ranging from letters and faxes to newspapers and
publishing. Using both senses of sight and hearing,
television and video are considered as useful media
since they provide a wealth of information, Tactual
information for man is sent out from all parts of
the body including the hand. More complex
information is sent out when unique tactual
information for an object is sent out together with
bodily movement, Information obtained from the
skin such as shape, texture, warm feeling, and
keen feeling is accepted only when the target object
or person exists and there is physical contact, For
now, it is impossible to deliver tactual information
from a remote place or transcend time, Although
development of ways and media to deliver tactual
information is already underway, the study on
man's cognitive and sensory aspects is still in its
infancy stages.

However, interest in tactual sense has been

growing alongside the advancement of information
technology and digitization of science and
technologies, Virtual reality, tactual games, tactual
display, and tactual mouse development give a
glimpse of the future development of tactual media
and research on tactual sense as the most sensitive
among man's five senses,

Against this backdrop, the study sought to
rediscover media through the tactual sense and
explore the possibility of using tactual media as
design media, The value of design using tactual
sense and its value as media was suggested by
analyzing the Graphical User Interface (GUI)
environment to implement tactual sense and by
explaining factors that enable one to experience

tactual sense,

Keyword
User Interface, Tactual Media, Design Tool
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E2|(Tree) P2 AIA3H BollAlt ol3j3l7|= 413 g
57] 4}, Avie BA5E AUE FR7AR FERoot)
g2 s YRTas SaEt et A8 21
oll gloiAl Al7to] gho] 2Rl WaTEY}. 23 Yst
L Ano| BUY o 7x AZke} £} U AeEe
ATt Pl Ano| AEsy] YN YrPRe 24
74 Bophx growl el 5, SAYRIAL B
317] #o| gl Alalo] Hof Wl ok whedh b
P7zE 15 A9 RS BEUAT Aedle] By
of ®=e}m s Yo Bt
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Rtz ez Ui g39 FH ol
(Hyper)7-&(186 #=x)ehs 18RYS 3tz &
HE P43l Z4zte] FR g2 71X QIdAFE 249

AH Aol & Y A(Index)TtO 2 o|E5t] FHPFZoZ

Eolrhd = =S 13t Zo| sto|H(Hyper) 2,
slo| 7 (Hyper)7-271 dRtelAl B Al7]= 198749
YEE Macintosh§ 3Ho|H7H=(Hyper Card)5-Eltt.
3}o] B 7= (Hyper Card)x= “HIE @<=?(Ted Telson)" ©]
25t slo| H 8| AE (Hyper Text)2] o] 2ol whaebA] of&4
FEl(Apple Computer)®] ¥ oFEZIEY(Bill Atkinson)
50| 7lurst Hejojtjole] © 47 (Authoring)AZET]H
7122 J#)9 7}=(Graphic Card)FE|2 F4H dtolH
7}=(Hyper Card)® AZEo|n] AR (Stack)oletile
REr} slo]H A (Hyper Link)E CD-ROMAEZE,
AU Fo| x5l Gol AgHe] FEm|tjojz 23
AR ZZto|toj4aZE @ 48 (Authoring)®] AEHTHE

o

d\ﬂ/.ﬁd

(a2l 6) Hypers=¢e| 83

12) Ted Neison: Theodor Hoim Nelsor” TiZHFComputer LibyZiE HEIGIHS
M 01%0l= SIOIHEIAEIHE T BEsi 610/ HEAES] M A2
Ol2inz =28 XeraduE MIA S ZEIDICIOR 2B Ol HIEE
= 7HES 1970401 R ERCE

13) Bil Atkinsor: QuickDraw2} MacPain{ 12| Hyper CardS TS ZRHE
ol ZZIPHO General MagiclANE SEISH T, Magic Cap@} TelescrpHE S
X0 HIH= AREITIE ESoin UCkH

14) Steck HyperCard2| ME° SI7H EE =00 AEIOZ FoEl ATEZ
HE AEIATEHAIT FEICK

7} Hgich, 2% e8] A(Acti—vision)o] Holdl 'the
Manhole'& 3to|# = (Hyper Link) 725 ARE3H of

®HQ axed},

(3) GUI(Graphic User Interface)t] A1

7R, B, 39AIETRE AHe] thE AFEAZE 9]
ARAEE HARISHY ghal sk WS Fefl Hal 4
Alehs B2 RpolE 7RI AFEHZ2I = HFH
o] 173t weEt B2 Alojof =S| FAIUE 0]
AT ARRI(UID: User Interface Design)e] &7+ =A|gk
gt o o2fgh & 24J5HA] il Ao oS3
gtct ©7] v A B2 (Xerox) A tAE HHFE FA4QU
Eajloj29] Fafo] oW AZHEt HWEA] A+E 5
I Uk I A7t “GEP(Alto) T}, "EEAlt0) & o
o] & (Dynabook))Z AR “det #Alo|"(Alan kay)”
9] oto]r]o2 THE GUIEFE 9| H¥Foltt. YE(Alto)=
o] %o fEHFE ] 2E|E F29(Steve jabs)2t B
Macintosh® ©AAI1Z] 718 e Wt €=
(Alto)= FAIQIEHo|ARA 22 AEA(Kerox)AT4
7} Ak upeA7t 22 AGH Aen HAETY
o|(Display)&ll4] 2-& A t)~E3o|(Display)she

15) LE (Ao} ZHR|ELIOIE B LEU - HSL HFAZNM 197320
QSN ¢IPE 2O HEE 1970ACH0 Palo Ao Research CenterQflAf
JHLE! DI2A SHB0IMIE HIEY CIAZ0la 28 cus MSs
B|AH|01H0I04, MacntoshOll B2 ¥ES MIFLCH

16) Dynabook Alan key 7} MIZTH OlAFS] A FFE. Wi AOI7H X
EAA0IM B UE o474 ACHH CHOILE SS JHLSH LET) 0IEA
o] AHATIEC] 120 AE(SEAQ| S| Lisa®} MecntoshE JHZRULCE
17) Alan Key. ZFEE{SIAL THOILE 8" FA0M HAE TFRES OlHE
& HIAIBICEPARCEE="Palo Alto Research Center2M ST 0|3 Xeroxht
OIM AeE LE OIS AEIE TANH B2 s 7IHECH, Lsa}
Macintosh7H& S| S71& FEAIZACH

18) Steven Paul Jobs 195524° AtariAte] HAIZIALE M, AppeZtd YIS
o| BIAIRIC2 M Applel} MacnoshS EHMAITACEL Of 27HE] SHZHE! H|
ESSS HAg HEEHAHO B2 Qs B0, 197 420l ¥
TE| Appell £ MAIZIZZ AHNO=Z MTBH HFETE EIUCE



Z (W) v) o2} GUI (pp.246~262) - A ¥ &

J#1 = F(Graphical)3tiL A E E(Interactive)3t 3
7% oluf &=}, AR ] FHzv|oE 7|itez jt
AFEEA diEA2Q] Macintosh®t Windowst o37]4]
FE A2 Aol

Macintosh7} AF&317] Hajcal sh= 22 GUIS| 7|2
ooz UE(Alto)g Al AtF o] EFHIL
7] WjEoltt, ZFL Windowsol didflA A<
Macintosh©]A|RF o] FHFE Q| Holt & FA4 UE
o] 7to] =2iR1(Guideline)o] AR E M BE AEED0]
Aol 7Fo] =811 (Guideline)?] AAIE FHAI7I= A7IE
THEo] W Yolc}, makA Macintosh+4& Ad =22
AEE B thE vo]# o] AT ER) TA|SE FHA F
Ao 2% ARgo] 7hs3ict, o]2%t 8l-(Know how)
+ Windowsol= Als= i AT Macintosh®2}7t
Windowsol| 25 3-8E0j2]i Q= AL oflt), qF
£°] MacintoshollAl= vh$-A5 HHS| Zo¥ £l
B9 o] 52 Fojx|aL B o Wolx|A 4|5
o] AT Windowsel|Ali= vR¢-29] F2]¢jo] WEEA]
FEA] ERIEQ] o|FFHE uheA9 olFFo| H]EHA
=] Qlck 28 WindowsE T Macintosh] GUIAA
7t BRI HAPE ZANE QZME o2 ¢hA Qicka &
AL 4 9ok, F9] AViaudio & video)A4E2] AL &
A7t 2EE she AL 717123R ] AlE AN
2259 F247) = 3= 01#(Hard maker)?l A2}
o] dgo|qdt}, v fAELEL FAUEH LS
JMAIEQ T2 AZER ThE7| R ZAAA
AZEQoo] &J7] 31A =it &, TR = AT
g FReljoF gtk Aol o] FRRIEH o)A HAR]]
(Human Interface Design)e| SIEAAAZRE ATE
ZzIdHE HAFE QAolofEE ZZtujrjojAjrfo] Q)
ojA £ZENUAP} FF dflof E ZUELGA A%
THIYT =), FZu|do] £ZE Q] F42 'GUIHARI

of that Ql4je] geiglchn S Telo] ohy7] wgol
th GUIE BATHE AR A\ZHEA] thAE Sstel,
Fol7 JRE YASTA ¢ v Was 2AAuE 33}

2 o2 ARgALNA AlFshe B ol AE ouldit,

{ L [ gﬁm

Typlcai HCI Tangible UI
GUI of desktop PC Waoild will be interface.

(a8 7) FelelefsolA cixiel®

U o2 GULE CRTEAJS} Zo] §AE F7tfER
€ AMAISh: e A8 glo] BE FRE FAH
AX 4= QeBR YRS AFSet A0S delA A
HE Uso24 583 Ardee sk A2 532
2 IeHI Y8 A=),

(O3l 8 e=Ate| GUILE TU™

TUI: ﬁ:h & §
Tangible Ul 777
lens  phicon tray phandle instrument

[ B F] =

GUI:
Graphical Ul
window icon  menu handle control

4, 2749 A o] A fAR A

o7t FAUE Hlo| A Aol A 24| A& A8k 3
7H] 848 FHLE £748 ZAR & dEUHo1AE o
ARNE 75 ofu 3t fARIA] WY Eo] 87HEA F

19) http://tangible. media.mit.edu/papers.htm
20)http://tangible,media.mit.edu/papers/Ambient_Disp_ CoBuild38/Amblent__Di
sp__CoBulld3s.pdf
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79 dEjjo] 29 A thet 71242 ARl of
34| skt

1. gARIA

e 2ZEQOE AlRshe Z2 2=l vy dAtolv=
bl FEiu A, 545 diF-Ee] Al Eel e
2 713811 Sl AHEY] Y 715 S 73S &
Efoider afdsfof gt =20, tjAjoly= &
A TR ARSEI Qe EFY 7IAIE dstka 9a]
Sl W&e FHFE Q] AAR vHreal sfjof gk,
AT 737l ofof AREe] AEE WAsic), Jugh 24
of gL B4, FAX A 22 A% /e BAl 5
I 22Mgo] Qo2 HifH o] AREE FEEHA
g}, AlY 2ZEo] FolA =Hog ujdd AAE
TSR] e ot 2% H ol Q3] g2 o7 §
By o2 Re AT AR EAE A22E o
AL mg= ol Fr, T olF AR Hlojd %
£ AN EE T 5= STt B e AET 2
87} 9t} FZhv|tjo] AZEQ] T2 'GUIL ALY o
g A4 Z2iQdohal s #lo] ohct, d "z
(Nintendo)®] '49 wig]Q BetdA(Super mario
brothers)7} Z|S7HA| = &F% AZEQojetal LA
€ °lf T 3= &, U, 34 5ol izt Ao, AMg
22} Ao digt 22¢, 2% Foll & WhgEHo BgE
ojA1L Q7] wiEelch HE ¥ wio] WY sh=
42, Bed SMHAE)S YT BEe] dojue Eoly
2 o HAAZ edeE, ‘wouiegle Hepda
(Super mario brothers)= %7]¢] Zztu|t]o] AZEY)

0|9 222 2] FAof o] 5L &2 Zoltha™9 =),

21) Sl (Nintendo Co.Ltd): 19474 QIE MEOIM RIS MAIZIHe] 7t
HE AYNE HMESIAL FHORRI27 IEXQl AT EC}

(28 9) Helzel A5y Fuole|2

2). fARIL] T 1%

FA Qo]0 tRRRIE M4t FUA ] AT w3}
Elojof gk, ZHFALR A Qe Ho|AE vl aste] HY
3H3, ;S0 AAolE, Bjo]2 Folx gt o7t 7
Zo gk FA AejHo|AE HA & ¢, dojA ¥z
ozl ZAe] wH etk 3HH, fA= Wol 2 &
Zolch, AZALY] Hejo]a: HAREH Welel chER]
B3|ALe] HEL 94 ol2tER] 55, °lE Atdle
22 A gujot S AAG(AGEHE E7o] € Aol
ZastA ot §A4 Aol AE 7t} 7] Ale] A
O RA 228h= A& Al WHEsHE AAlo] Sl €
o}, A 22hg FAEHE L she A e oA
ARg3}7] ol Bel ohuat Alae] ¥QlE Hr), uke)
A, A AEFO|AE AR & F¢, 7MY Fadt e
FTYAE AUA e Zeolot, o] $4=3F tizjo|a}
I B fA] Qe o] Ao] Ao BEdn 2] HAE
A= Qe

7| BAHoRE HH o] Sy 2ol uketa ¢
oA ol 2, Y1ZofM QEZ o= ulx|Fhct AL
wtekis A3k ZlTke] ohyaL, o] gkl §7] Fojut
A FEE fEiAE o T8 ARY F29 477} =
EAEENS O AdHoz YL 3

YA JEl=(Nintendo) ©] #jv]3 (famicom: 73§
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AL7)) 2&7)0f tgste] HATIPE $Fof 22l Hlo]
A7F QARG 1 7|Al= 43S F=A] gar AlbA B3R
o}, B9 o)y 227§ &71eho 2 oaEiA Ad &
Aol Al 22AAI7F FHuHl AlAdlo] A3 ol YA
T2 difdol A gkkehar gk, B3 {-A Qe o)A
o] AAl= ke, 443l 7]%5U](Simple, Easy, Best)
7F defof ik,
BA%E 22993 HAAY uf, 7]50] Al&3A sl
7 7159 7t AGH LR FUtehe] B T 23}
Al gk, FAYARINME 22, o} 715 H2 Akt 2t
Z 2R a2 53 Zo] W E(mode)7t UF B HEEE &
Hgaele A= F7ieka ook AN AZE 9] 7]
5°| ol RE(mode)Zgte] F-E-E= A7t =HH A
SFEH A 76S R A e AFeEdE 3
of gte}, 1Al SHA] oW 4 B 7150l A E
FrE AR 5 gle 2T EY o]t Elof Bi7IL) QIZho]
AMEERE 71718 AABH= 34 dAelvE, ARSI 4
3 olEfEly] 42 dARlE Agsks Aol 7 Fast
Zlolct, u)&3t tjAto|y U4E SxlFo)n| 2pEsHE 3
HAY 7] #8-E sjE1 Hof sk Aol At =,
71507t Qs AEE FAA 7|HEE AEes dgt
=lo] v]e}7| ujFo|c},
Z, o 9o F 7} obtaE] Z ufz|=]o] Qloj=, 3hd
& AN diof] FAIYA 0] #stetd, ARBA= 1
wfjojc} R EE Frolof 3l EQIY rjufo]Ax BINEA
SZolA et webA HEE 2L A sk AR=
YA Ao FAIFH=E Tt

2) YA |HF7)) HYES MOHRE 280 =8 o= diEy
HEL 7FEEE MY ZIE S0 ZREIRUICE

(22 10) zake| olejmjo|AE2 2F8 PST, PS2

3. AHSAE 918 Al

AFE ALEYolE HAsk: Zaado), 222 g}
olui ANFAE HARA A Aol Rolurks
Fasit, Qzto] sl vlrjolel E7E Azt 3
o} & ojAl5 Do) B o) Lae|Ee] BEso] Zaa
W& A= Yollgk sk Hwl 2pale] fAle] dsetn
242}8}7] wj ol Foto
AHg P Bl 2T EYol7t ghgo] A}, LaTuis
FA BE 22 AN, 1 24| MU ggu
A 27 H5ele A ko] 2AT 22 Y Xe)
7 ARlehs chSshES wejsof gheh, ol 22t Hlo]
B2t HA Qg dolgnet gl EASAY dlolg 2
A A HOBAE Sratelliz ot 91x) gholof Fiet, 1

A9 Za 38 vkE z}Algto]

21 ojujek 2Rt BE o] Aoz HEY 4
e MAE st Zo] Fast Y Azo] oY

(error)& Wrkil S 2700] Foist AE A Y=%
AAIE slof & Aoltt. f4E WA ko Azt &
off AFE EA7t geldor FUF 4E UA Pt
32 4 gl7] wioltt,

T F27} vjrjole] EAL, A7 AREA v E
A3 Holt, & &0 tAe|Y7t exer #F
# ofyuo]AS FA oA HojFei = G4 vk
W74 o AL vhes HES 234 niedE
AA|3f Hj™c), ghef offuoj o] A4 E|A] FES T2
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Y-S AARG stefete Al Eo] FAEHA] SerEtil
FAZRE o7} Eoj2r), wEtA fA Af2e
A& 7hs g £ Bl A FA] o ¢k Ho}, E3E o}
£e] 452 L (interactive)o| 3 HFE LTEO]
ghal EAjete Aol gle BYadt 222 7] H3id,
A FANA AAE o =8 sl YALE A
3312 oW ¢ e, AYLZESo}9] et B
go] o’ FAE= LAFe 5% 2L = XA
844 btk ey BEagt REo: A3 1] o=
th= Zolck, Entertainment 2AZEgjoj= HAZE &
Ho| AFET Ygog2 EZ £ e TREA A7 F
g glo] AgEA 71t sk el 2 = e AlaE
7he nesjol & Aol &, A7t YA EAof whehA
AAE Frhs AL 71228 315, AN ZE ARGt
7] H23t daRRle] 57] ot ol AT S gt
o} Zro] 53] A& &=Alof s FAHIES AMSHE
ofl & Zpo] Fofl ojste] ARGAL ZH7HQ1 ] QUE| o] =
o] o 77t ot webA izl 2d-g 45}
A AR A AATE FiL, O BA R AJAEE AMR-SE)
L& sk Zo] Fa8lt), & o] ALY Foln i
MG B SAE FAT2E2A AMAZE Ae §lo]
FARRE 22PEE AN AE 7| 7t AT A
g Hojof AsfgictH ARg-Auich 22ho] zkzk debal
= e},

r

o

o

Q" 1) FXHSAAIM JHeE E20l2A

m. @

A27k%) Zztu|ciofo] digt B4 @ AT} £2kn|r|o]
£ 48k 22, o] 22)3, GUIAIA 328 47
& 790] aEls Al Wil ek Aeke 8 malt
277 8] A2kE thew} Zo] aokek 4 Qe

- FZndojs A3 FRE 7R oA AR
kg0 2 A “FFZPY(FEREME: Synesthesia) S 2 KE A
A=, dlolg= S48t A goev 2&34S 9 &

&% 9tk

. 2zlu|tjoje] Bale A7k A7 &233ee) 4Ae
XD, YAHFHEQ B2 7ML ek, ES AR
o) ST UHE BAS 745 A o] o) A4 ()
g},

Zzu|tol= GUIAMIA 94 =, FaE, GUIY
Al =, 7R 2 4E HA|Z Z2o] AA )

- 219 A uo| 2] HAYHL, T2 T vje} tiAjo]
H o] FAAAL] stebdl, ALEe] gt B4, 4EE o3
3ok 3tn, QlEjsjo]AnARIe FULES FAISHL AE
3t fA oA A H2E & A FA2 YRS LRt
AA77} =ojof 7t

2 =82 FZugojdA| gt ool E-87ksA
off iz 28-S stgien], 53] Hen|te], W52 GUI
AN F2He TEE = U o] it 8213} v]
t]o|Z{Ql 7Fx|of] 3t fgoltt, o] AF AR

23) SLZHBR (synesthesia) ZIZIAUABR AN TS22 ohtel &
o
o

210l CH2 P9l 2428 EHUSTIE B4

®
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o4 nfe2ol I HES o] 8T ZH FHA L &
A A& FAFuollA e FZupe-AME o] 8t =
TF2A9] 7Fs & A7 Algolrt,

2) B0IRA: H5Z) 01IRA = S &2 F=X| HESA0IM THEE]
Hond, REPI DIfLe 22 37|00 A s52E 2R s
SR ZIRUCEL BFE SIHe| 2RIE0 T} STAC SHUS
# 280 AR S2Z0IH. &7I=es AsE HEgs Us
FE2 ZRACHIBIIEE).

http:/ Awww.tsukubartech.ac o/ info/ reky 8080/ index hirml/kaken /home himi

(&= AIE)

hittpe/ A fuiperceccop/tangible. mouse:/indet.himi

1), hEi—, AT+ 7.4 7L X, 1999.4
2). Kn??@GAHIRAHEE2000, %A H#rRmE, 2000.4
3). RULEH/ EUEN, AR, MRt &t B,

.2003.1

4). HRABI2E?T7?237H 4 L8227 V7744
Y982, GUITHA L2454 F7 v 7, dCE, 1995.12

5). ik i, < IF AT 4 7 L 78, ENIKR2EARRES, 1999.6
6). A2, T ILF AT 4 T E2F, K?2K20t, 19991
7). EHI/EMIE AR & b, Wi, 1993.12

8). T4 27 F2F27 = F N FIRE?2(?) 2 ¥
2?5 LREMEIMET B, HETE, 1992.4

9). hlHi—, X7 4 T LATOLEE, £F78#, 1998.4
10) http://kr encycl.yahoo,.com/category. html?id=08
1D)http://www_ kyoto—one.ad.jp/gap/lgap/2now
/gakusyuukai/october9—re. htm
12).http!//www.iamas,ac,jp/~dare0l/sws/page4, ht
ml]

13).http://game.tamna.ac. kr/edu—6.htm

14) . http://www_sorabol.ac.kr/~hspark/solution/
15)http://www flower—wolf,com/shadowgarden. htm
16http://www.axiom—j.co.jp/japanese/
homepage. htm

17). http://www.tsukuba—tech.ac.jp/
18http://www.cnc.chukyo—u.ac.jp/users/twake
/Tactile

19). http://www fujixerox.co.jp/tangible_mouse/inde
x1.html

20). http://www.designmeca.co.kr/contents/content
s 02.html
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21).http://www.e—pia.com/kor/lecture 12 html
22).http://hp.vector,co,.jp/authors/VA022006/css/m
edia.htmMintroduction—mediatypes
23).http://tangible.media. mit.edu/papers

24) http://japan.internet.com/webtutorial/20010718
/2.html
25http://www.y—adagio.com/public/standards
/tr_css2/media. html

26). http://www.sensable.com/

27) http://www.mecl.iis.u~tokyo.ac.jp/link—j-
haptics. html















