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(Abstract)
The continuous development of digital technology has

actualized ubiquitous computing, and the environment of
human life has come to face changes. Prediction of the
future so that human life may be prepared can be very
important. A number of predictions of ubiquitous space are
presented, ranging from related professional research to
mass media. However, proper analyses and understanding
are required to understand ubiquitous space and apply it to
design.

This study seeks to understand ubiquitous space through
analysis of the trend in digital technology from a new
perspective, to research cases, and predict the future of
ubiquitous space.

Human, object, and environment have been set as basic
factors as the subjects smoothly exchanges various types of
information in the physical space, and the trend in digital
technology is analyzed. From a human-oriented perspective,
the background and development trend of digital technology
has been analyzed under the theme of interaction and
interface. From an object-oriented perspective, an analysis
was unfolded under the theme of products’ evolvement from
radios to robots. From an environment-focused perspective,
an analysis has been carried out under the theme of
situation recognition, intrinsic factors, and integration and
connectivity.

By applying the analytic results, the types of studies that
predict the future of ubiquitous space and generate concepts
have been classified and analyzed into three different types
of studies for experiment, industry, and public. In this
manner, ubiquitous space has been forecasted.

This study seeks a systematic analysis of the understanding
of the trends in digital technology and employs a case study
of ubiquitous space based on systematic analysis. In
consideration of all thess, this study is expected to
contribute to concept generation and development by
designers.

(Keyword)
ubiquitous space, digital technology, Human, future



§}54°121 7}1 ;JOU% s
PR Ao SEEA @

olAE AP 9= o 'rrH]-ﬂEV\ # 7lee % o
27 dsie A £9l0) gdstn 5449 olojrjojg}
AXo] B FEEH7e &1, ABHI|= S 53| v

AE 5 ARHD FEEE vige] 952 trlE e
2 vle) gdo| viA 34 Qg & Adolge Hz}
< B/ Pl ik diFEe YAE J1ed 283 dte
14 Aol S4E 7o AU AH&AolY Bl
AE Aoks 2 HA49 AFdT Ak FAd £l
A2 F UENZE AT JedA L0l BAE ¥gne
M2 AL HasRAY £ #de 28 AT @
AHE Holx g Aol F& o7 vk 53] A¥d w)
Ao B S At A WATIEY FARRE YRt

N

(i
ox
__(‘)—{‘A‘

of #3 By HEI AL 5.3‘4 75H
olollA UF9 Ffoirt Hojud FHIAE
& 9E AgHez Aestn fulFEA
&L %—’“Oi ola)3}aA} gtk %Eﬂ 9l

ol

5]

ook [
1o o2 ot =
1o 1o Mo
N

OE_LL,

Lo &gy
o> o JH

;
iu)

A\
iy
ol
i%
=
r&
SN:
e

E
z
O

;'L

£
i
)

o2
g

e 92 7 428 Ebin w1 @7
o

L

I

!

i

o N |

gl

9:2

o

2

ol

rO

[

ofN 1

o> o i)
2 Lo o ofd

2L 0 g oo NN

2
oft
ol

-

(Human- centered Des1gnH x}ﬂO]]k] I %8s
Aestaat gek A, v oS Alle] #d &
& A4E st goh 2 AHE 71% o
Vel Bae] o=rlhA T Al

T sl ddh ol¥d AFEY 73

I A 23 g

R S T T A e ¥

02L
i

offt
Jlm%rﬁ‘.
=
M 2 P
1 T 2 Mo
2

oﬂtm
-0

o
-

1-2. °._4—T‘94 '.ﬂ;.% o o
A79 7|8 FaE fuAH2Y 24 27, YAY 7]
29 %fsk *4, TP A A7 £ AN B 2o
2 olgoldith $4 AHAHA 7159 oldE
NZNY HES T B A A Jle
ATHAT O 714 B BA A0E A9z
Aol 23 ‘%-%01 AL, A, BRolgkE 7HA) 7R
2 2R3l U 71% ARl g
waaag. ?J{P%‘—*M BHINE 454547 Q8]

Al g

1 A=
o

S FAoE

\:l

mIOJZi_E

>

t] 21218} 217 Journal of Korean Society of Design Science £ A|67% Vol. 19 No. 5

g FA42 29075 93 538 4834 BINE o)
2o 227 AFS 1A, B33 BRI 43
A, WAR, BERAAE FAR =

o8 H83te} FuIAE 2
Hske 4759 43¢ 49
72 $RHL 498 54 3 —E*ﬂ@% 245 f

329 vE A3
2. RUIAEA 7|29 of5

211. RU|FE| A WHNH

oA 7)ee A&AQ] LAY T A7) B0 AFI}
AG e AZE AR 71 F A2 gifEAn
U el 2(Ubiquitous) BFe §-0]9 AbdE oujE o
Zo] gelofellq ff 3 Aoz (FAd) EAd EAldte,
AA (RE)she, 28x (A1) odeu el Exdits %
o2 oA B3 A ojtMy FAd EAjde Aol o
o7t AFEH 7iE RoblAM AE ARE7 AR AL
198813 wm|=t9] A2 AALe] Palo Alto P49l PARCY wl=3
sfo]R(Mark Weiser)ghale] =Fojxolty. 1+  Scientific
American®] 8} 191d 9¥ %0 LEF =8 L B3 “nmgy
AFEE 27t 1 EAE 484 de a2 4g &9
3 s ;i Ao & 7H«l uhol = 71e] F3F

E7} 9la, aZlEe] Aoled FA Y& VEJAR 4T
HEH e Aotk e ¢ KR‘:}” ol2lgh 19 o8&
HAE L AFEY ARE 438y 7129 w29 2FE
3 A% ge Ades $4 A4RY 2% HTE AF)
4 83 BUENY TV BFEH SATAAS AEA
AA 2 9FQ 227} w2HAA @A AA2YT A

o2 BPHARE st Rolth ok ARAT}F AL, B
g 2geo A4 deo) ARLE X 91 Aue
THAT AVFE AL T & e 23| A7H AEY §
Sla} shAck

190dYe] Hxz ALY AFEE @ do gy AFHD
T40) AT} Bk el Zalg AEES AT

oF 1903t A %%H(PCV} SY3He] 19904902
ooixe AT # v o)4e) AFEE AHgHe HayY A
#9e) Ayl 88 olfoie&u}. a3 dAoE Al
¥ WFES WAOE, FUEoh} PDASH 2E 058
Y werlz BREE 2B PCY @A @ A7 Fulo
el 439 AFES0| LEHNAE fuAEL AFE A
Y7h Bekn ATk 19471904 20472 olol)o} 7] 8
o o] AYHPE FE8) SR 21471 204)7] T
AR A vlge] wHoZ HAHYS olze] ik ol
e WEe B3 &uold Holu A4FA HoiE v
£ Yuz Aols TP TEE FEAAT Ay vy
A7t AR AZE Hol Wol B AeinA e A
9§32 AN FHolekL F OJUAH. mnis)e] T

1) ot2iztet 81271, 2003 &0 3= RE[HEA pp. 26-30
2) H. Innis, The Bias of Communication, Tronto Univ. Press, 1964, L.
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2-2. FHIFHE A T AsiA
71A1¢} Wgoe] AYYH S FEIFTE FAFEY wEL A
REHS Sz HESE vide] gaszAe] wHe
2 98UE B3l HFE AFEE A28t UES Holrt
ol Atole} FH& FESATE BFHM McLuhan)9] A7b&
FH ¢ ¢ Axol ¥ HasAge M2E 7leFd
FTE Qe WA F3E Fx3l QI7te] AS7A HY
A R 498 AYseE wETh 2y A &3
Aol BAdAM UYor Z¢ &7 Aty F7te] dJ9&
ol I AAA F AAHY EYF Fhe] FJUR FFH
o] FZgdh= fulAE2 FE34T 1946
118800719 AF#E 7HH 30ERE WL A7) ‘Ao
g Hzo] AFE7} v|Fe AAw ol A dEE o] 60
WUk AFEHE A7 2 #AE A O N5 8
ol 23] A3ls] Qv olefdt Azktel BA SWo
A AFEY 3L 2A AR dds en gk 4 o
g9 AEA7L e d g B3 sy 9y AFEHE A8
£ W9 =Y HHF=(Mainframe Computing)#} gHALHo]
el HFEE AEse Had AFHo]  (Personal
Computing) 13, $MAFgo] o2 Ao AFEE AT Fa
9] Agg ©A g3 AHgste FHlFHE 2~ 758 (Ubiquitous
Computing)o] 3t} FHiFE2ee &ole ¥4 AFE ¥}
o} Zo] 19883 AEA HEZ LE dAFA(Xerox, Palo Alto
Research Center)®] u}j= 9}olAo] oJ3le] wR &L}, B}
TFAHY Al2EHH AFE 71$L 1919 19 =FoAM 28
g 71%(Calm Technology)ete 7Hds 84 2R HIUth of
T o] HEE Mg FFEE FulHE 2 HFE (Ubiquitous
Computing), Hujo]A|H ZF-E(Pervasive Computing) T
A E 7AFE(Invisible Computing) 522 Bt 28y
3 FoM fElAEE FFR"e] 7HF dFEHeE 4HA
AEHQA Lojg AeE FHolen U3 HulojAE HFH
(Pervasive Computing)?] Z-$-= 1 o139 oujg & 4 9
=ol fHIFHEZ AREAMY AN AdE Lete Ao
2 22 Aol & & gk ojgstRe] fulAE 2 A
Wit o2& Al ge FRENA a7t APEAL U=
ugeE HAEZAZH B AA o) HF3 o]g9 £
o] AlFsttt sl

2 a7t fmiFEs 2FR Ade 549 gistd Katrin
Jonsson®} Jonny Holmstrome] o2& Edig dgstm #}
gk fRlFE2Y 4FE F 7HAY 204 2 AlzEY
AAE ANRe d fue o)FAd(mobility)olw T i
Ul A 4 (embeddedness)o|t}h3) 7)oM) o] F 7}A) 4A9)

r

4

Strate . R. Jacobson . S. B. Gibson, "Surveying the Electronic
Landscape : An Introduction”, L. Strate . R. Jacobson . S. B.
Gibson(eds.), Cyberspace and Communication : Social Interaction in
an Electronic Environment, Hampton Press, Inc., 1996, p. 5

3) Kartrin Jonsson, Jonny Holmstrom, Ubiquitous Computing and The
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2-3. FH|IHE|A Z2 4o It J|=

1) 48 94 7] (Context-aware computing technology)
AFE e oA A3E Tahe AY2EE HFHO 93 A
THA MuIAE F9517] A3l Aokt ARE LT
ol-g7} 43& HWA Eeld 48 (physical context), A7k}
THE J¥(temporal context), A1 3 physiological
context) 9] HoJE & otsle] Thdt A&olA o]8AloA A
28 & e ME2rt fRFEZ BFRGNE Atk
olgldh AN HFEVL AH2EES olgfsiA wEoz2H
A3 AHFE B ARUAIEE B AdHes BET,
o]-&-4(Userbility)o] t}& Hold ZAFHL 7Fs3iA ste A
& ZFoz JFE g0l AY <1 7)%(Context-aware
computing technology)olt}.

2) o}8a} ¢lEjHlo|2 7]%(User-interface technology)

A, AF Ee Ak, 23 #7 ol BEe daded
g 243 49E A o8 A ¥ez deun
ole@ Q% ARUAI HAHY ETEH FEHIAE
o] AEsolzole. ol A4 FAHLE FEGE olsR
o 2o 540 AU APHE o1 o) AFY Ao
nETyl FolPdo 7 o8} QlEHelX 7ig(User-interface
technology)®l 7Hd# die FHIFEZ 7lgd] Qo] ¢
2 Fofolth. 53] FHIFE2 AFEY AHEAY Ut
< 13 €9 71EY AFRY 49 $AdFH dxH) 24y

Double Immutability of Remote Diagnostics Thecnology: An
Exploration into Six Cases of Remote Diagnostics Tecnology Use,
2005, pp. 153-167



4 deslol&(0]d GUDA B wste sl glok
[E21]5} 2o AFA FMEeld Welm(multimodal)
BHo2 WASE FAoTh o189 R4 (positon
sensing) 7h58HA &3, AlAFA(eye tracking), 3D 7HYE
A Fo] 483 E Aotk &3 AHHo|AE FAF= T
o GUITY A MddlAM Qe 2748 FAHoZ
83t 2 F Sle ugd A2 2EAA AP A&H
o A1 3lck

[£ 2] AIBAI2} CIE{H0[A UHFAMP)

input/Qutpulinformation
1970 Keyboard, alphanumeric display, text
1985 Keyboard/mouse, graphics display, Icons
Handwriting/speech recognition, speech synthesis,
2000 .
multimodal
Position sensing/eye tracking, stereo audiojvideo, 3D
2015 . .
virtual reality

3) dlolE HFE 7]E(Wearable computing technology)
AF AL 7€ Pz F943}, §48) HolAe AFol
ZH] AA ¢t A AT 50l Doy Yok o] F
& 2 (Inter-Combination) 842 F8)FE 28t A2 A
ol AFEIY A A9 Peo WEE F1 gk 9§
B £o £A7|1718 FANI L, QA 45 FEE E
A ke 3 84S 712 Fulolth. dAje] PDA, A=E
o AFE #Ho| o] hands-free, ©154, AR, AlA7)F0]
olof 3}1, ALHUA FEH Aol Slo] 8] A HEn
BATE 7HAo gk olgd Ve Aty 84 4 AT
F8(Human Factor)®] @AE B Ax53e g F
Faob gtk thed HE Aol AF s ok 943
5 Ve 988 4407 Ry AdxeE 718 d4S
FTetedof gtk

4) olo]AE 7)&(Agent technology)

FHIAE 2 HFeo] o]&Ae] 74 & 92 3o 4
9] QH#o]20) 9dle] dHHAANE Aoz AT wf 0§
19 AgE A e A JaReAs URE Fetsld
FAE fEse do|dEZdE 240 P4l o dE
o] AXE R0 FA, ALH, A%, 54 i
Fol 7Fsd dMAUZ Ik o84, 394, FelA, 3840l
Holg F52g AlzFo|x, JIFAFez EAZHEH 32
THE 228 ZE F Slojol gtk o] do|HEY ZHAL
A48 Aol Jbgdy] A8 A&, 2o Jhedts
& A5H, 7 oo|HE 7Y AFUHMo] 7h5dl=E F
THoloiN BHalE ol& 4 glolok gith

[l

3. OXe 7o S8 24

31. B0 J|= @4 F5&: 97t 2
Qolx FulAEL B2 A4S T TEE ARAA, UH
soles, fojel AR, D)3 olUE Jee A B

4 24, £9 34, o
AI2EI0] ALEAISH HIHS| SAIASS 17 s MR WACR
HE HEsl0 YYo= J1E.

5) M, X7|2, RH|HEA AAHC 0|5, 2004, p.16.
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Siek. ol AWAQ TAY 7led) P ALY Fa
@ 8224 of 71659 B4e 2 BHY Tl

A A, AT AF FL2 AHEZE EEHEYoE 5
OFE §89 AE wFs 4¥9 s Ao sl 11
9 2 &

3o B AToN HAd vz
£

A Az AE 89

AR T 309, A5HE, 5o ARA 9N AT 9
£ dBsolX(nterface) s 42 elshe EAo] WhA A
=
AA

24t oRe] AFE It Bopl Az e Azds
¢ ddsze WAg Mgz A AF EE AL D
7lE Fa 242 RN ol8Ae AAR 49
QAo ) QS AT, AZ, B 1) A3HE4e o
I8 539 3R WAZ FAHNY A )8 &

84 (Usability) & AFel 7IAHo|x ASAHA e84
(Interactivity)o] HA& HHststedl Yok 25 A7) AF
ojuf AHE-E o] &sted oA AEHAU AR HAE A3t
of I 5 AAY Aol o]o] F& Ata® Wlolq A A
A =74 Aotk

2) 3A 5%

Y OAY 71ed 2y @A A3FEAT dEjEe| 29
M oS FAstEoln glon Jexod E§siE o
Ae FdE Eolx Ao Ff9 #A Z# Y(Mainframe)A]
gele 2 #xge vl d4Efou, PCAYYA
Ho} ol Fateh BAde] FA U 2y
HeZ 3 GUIZl BHeget R g3oz <
Sk QEYle] BHO R AR Aleld FPolge AT HE
< P 28y GUIRE =72 gAHAE 7HEFT
A9 2Edse Ake B4 AAgd MES 8YE F
T BAR £ de AR A2 & TUL(Tangible User
Interfac, o3} TUN)7} 7f2slojz 2 k. MIT Media Labg)
Tangible Media Group2 T]AY nlE9} B2 79 o}E9 7
9e 13 gARE B8t Qe ddE #AS ALeApt
AEY ¢ = TUA2"ES Ads) 23 Jrkd o ¥
g QM (Multi-Modal Interaction)o)zhe £33 @ 4
AL R WHOE Q7te) AN, A7, £7, 34 549

6) Hiroshi Ishii, Brygg Ulimer, 1997 Tangible Bits: Towards Seamless
Interfaces between People, Bits and Atoms pp. 2-5
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7 S 3 Atz
=2/d ZL-OXY B2l g
ZZs4 | - HMD (head mounted device)E

HE

A}Ei[O]D[X!‘

(Augumen|Z&st & AX F2N HAZ F
t reality) |AIEtoH SAl0) CIXIE N7t Bt
= yelz 2
- &2z # e ElEolx
£20 |- SEiHoR dWEE X2 £8

olefEjof |& ClE{HO|AL T2 A .
A(Graspa| - %E|” Hf|AZ(ActiveDesk)?): A}
ble User |&%}7} Xt 2290l ‘Bricks'® ==&t
Interface) |Stol| wat Ald Z+2 Hiop Cixig

B¥2 BoiSols gy

% - 3:_&‘}0‘ 7:#‘1}: 5\_9@ ELXI _/_'\_
Eiilol s X YR(epp)ot T |
£ 8l XY HE(ep-dE 7Y

(Tangible HEl o|A T (metaDESK)8): X|T

User (910 sot sjgsle xiodel g2\
Interface) |AlXl0f E0|&= Passive lens, H}iZ} S
He Zzof w2t 3xgololx|E
EASFE = Active lensS22 A

3-3. A2 E4 @ HZo| Ns}
QYo oj2g JARY olo], Wl AR 71z @
Hog AA HRe o9 J%E ohgma Aeelal Hxg

F204)7) 2 AARE ArulH

o @A NzE A l% dol7tm 9tk o)z s Al
9 5% ’;011*1 7t Jlge HMAHT WA é@zﬂik] A
&% A AFER A 1 ADES £
3 stk Aitel AggA Yz Wile BYslE zﬂfA
g 74&3 B 29 A AdEHE U 8y 4
ZHEAOE A9 Fejs} AF 089 HEE WstEo] ¢
o £ dFeliNe oledt WsE FE§ AFY FiE ¢
o= /\412!]%]- g tE }\-lo] 9= AELS \j@o}cﬁ Het
U 278 ge, TV, 24 AFEH(o)sl PC), =atd &,

2yl of 50 AFE olalsh AL Fa) AR Vs
59 U V¢ 98 ARFAY BHdA AEs wux
Bk

84 t%%é

/7L

7) http://tangible.media.mit.edu/papers/Bricks_CHI95.php
8) http://tangible.media.mit.edu/papers/metaDESK_UIST97.php
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< A% g 7}a Ansle g7k it
2y HA" 7lee HEE Ve R o o oo 737
3 e a7she 0dd Fub o]Fo olzeA wix &7
3 AFozAY TVE WAZAMY TV AFo2He TV
T 7HA S99 283 A4 9o & AENY 4Fe
sEadet Frdo] WatgE A&Hu glon, TV7} v
EMEH Ad 493 7FeAdS A e aQeR JRT
=4S oW dAdE oj¥stA & AT Bt
131‘% AFegMe wsle TVY gdert AYL e 7
7o) A2 dAETRAS AHAQ el 4 ke )
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"Invention is the process of discovering a principle whereas
design is the process of applying that principle."
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