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With space develops continually, people also enhance spatial concepts more
than before. They understand the range from physical space to coexistence
with physical and virtual space. However, it is influenced from ubiquitous
computing, and it will be promoted to intelligent space gradually. | hope to
make use of HCI to space that ean produce mere possibility to spatial concept.
For example, through the use of.ubiquitous computing, people’s activities
should not be limited by physical walls--Meanwhile, it also helps people to keep
themselves own space.| attemptto provide a method of HCI to link different
space and activities together. In addition, | take the spatial concepts as my
presupposition to avoid changing original space elements and activities. |
analysis the original relationship between space elements and activities.
According to the relationship to plan interactive surfaces. | take drink alcohol
and communicate to each others for my example. | choose four different
places, and use mathematics operation to strengthen the information of space.
It can solve the problem about limit of real space by people’s association and

communication. Finally, it is displayed by animation.
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SRR AR © PR RS SR E T (AL IR PR F RS T
(LR 2 Rt o s ) L B (2P 2 e 2 2 T e e (BT e, 2007) 5
o T TR S (P 2 N S S T (Y RO
] > SRy A TR P B ST (ubiquitous computing ) i3 - T'ﬂ ESCIRN
Y JF%:H’% G RIPEE AP ERLTRRENE Y > RORLEFPLVRET 2] TR
RISz RS Eal R AT ORSEE E ERL B e o M R TR
M TN FVIE o & TR BRI - R~ e (P RUFp flaf ™ 2 feO 7
e

~ # 2+ Fs(Human-Computer Interaction interface, HCI)= 31— 'F = BT T g
WFFJH@W@%LI%@E[ &1 (Carroll, 2001) - 175 {7 F) Ii[g“u“ ;", “Jiif'"fi%ﬂ”ﬁ il
(Mitchell, 1099) « 577 e HCI ffpse "l b 17 O3 M 137 (Gt - 5 3 1 fll %
FYe E]E’jj%‘?{‘iﬁ% Déjaqg.ﬂﬁt, Fﬁ&;ﬁ@%g ga?fmr%ﬂéﬁﬁzt (Van Dijk, 1995; Piper, 2002; Jung,
2002, Ishii, 2004) » {ELRL-42E PP 4 v S e 2 ] [ﬂ ﬂj“ﬁ—a‘&; PR R
F'f@}%ﬂ‘ (ELRL™ 27 S0 | B S [ 5 E-Iglfjjréﬁfﬁ'ﬂ(Prante, etal., 2004) - !

ENAIES JFEJFTH‘?H - [ PoRLE S (W E I IVRRRE o T AR SE ] F Y
AL I AR L e i E I AT(void) (Zevi, 1985) - 7T AR 24 fi]

SR AT, o H R T FTRI S R (L, 2001) ;
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2004; Elin R nby, 1997) » $FRTIUAE © 2 « A R PORERT 2 TSRO A0 24

B [ PR R R SR R -

AT A U/FEIEJFIUTN;LFIJ,FBEEIFE}E}L%?E_‘IF[@%J;\‘&EJI/ 20 (FLRLTE T T - R o]
ﬁ“&jﬁ_ﬂj# , ]E[ F[ I @ﬂjﬁ Jﬁz}’_}i“ F[Jf“ﬁ_—%_ﬁ—f\ “T“i—?‘i—j: , [E”g n S {‘\;ﬂr“'F'EFJ"EJEI
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Ry | PR R -

T‘j:LPﬁ’EIUI%?N ]*ﬁl[ﬂﬁ;?(Next gene) %‘F‘E%‘:‘rf[lﬂi[w (12T (lounge space) %
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51Z F ?TFJW‘&

21 FEETE

~ 5 7 Fh(Human-computer interaction interface, HCI) =15 ’F"[j; %E{fﬂ/ﬁk‘fﬁﬁﬁ%ﬁ

%ﬁ@%@ﬁ%ﬁmﬁpmmmuzmn MZ5 TP DCRLAD P TR - = e R
(Mitchell, 1999) - Y7 4« HCI i Jfﬁmj“@g’g’:%qi?&?[wﬂ Jﬁﬂjﬁ’\?’f{@‘, » T EEE FF’ p;f

Fﬁ@['fﬁﬁf’ﬁ?ﬁﬁﬁﬁ > NS ﬁﬁ%ﬁ% S %lg?flfil%?r“wik (Gross, 1996; Van Dijk, 1995;
Piper, 2002; Jung, 2002, Ishii, 2004) p[EERL-< F ik =i & Sl SYRfE== 2 ] - (IR
G SRR S - (LR R AR i o 0 i

(Prante, et al., 2004) > {f! f"J’J)*EJQ:"FéuEJfEKJ?jI;ﬁ o

HFET T R LRL JEffL - P OMEE A R U1 (Weser, 1001) » Jisg 2¥753g]
LTSRS SRS 5 PR R U [lRIR BRI
A, T R v DR PR R SR fl(Wiser, 1995) -~ 5T
FORB AT EIR o [y T FORTST  ENIS(LOOL)H v e 2 B IV 1o 2 o R
(A I 2T > 0 50 3Ty 53 75 13 £ f(face-to-face interaction) ~ 53 =" = f)

(synchronous distributed interaction) - 7+ [+ =" fis(asynchronous interaction) A1 Hfil+ 53 it

=t T fih(asynchronous distributed interaction) iy = A=

Jeng(2002)4 ~ 9.2 33 SRR TH] » AR TSI o (P A S E

El(perception) ix > rﬁ4?ﬁ‘ Rl H/% 7 [Z1(physical representation)#: —gw fé?ﬁ’ﬁ



R DS RN

T SR SHAR R [~ /7 [2i(digital representation) » 3Ty il ik Y R HL B JL‘I’F‘,E' B

RS ER D g By % 2 (1 4) -

action cogmtive space

Representation v

physical space

[ Digital HPh}-‘Eical
A

coupling

embodument Event

4 jréﬂ#ﬂﬁ%@%KJeng,ZOOZ)

virtual space

Ishii(1997)FE i #j=" i+ 7 (Tangible B|ts)p IS EM iNetees S U S o i
TR ﬁﬁ”ﬁwﬂ@ﬁ%ﬁﬁﬁ?HpWoﬁﬁﬂﬁﬁﬁgﬁﬁﬁ@ﬁﬁﬁ%qﬁgﬁ
IO SR £ Y SRR R R R A
B RN ) o R [ (P RSB R B R
(Jeng, 2003) - Jj i* BI= i & AU S BRI e - OB PSRRI ORISR,
AR R IR SR TR - BRI G B RLE | 40
P B -
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tal TokenK

Tracking LED Location /]

LED rounted Tablet

q\gﬁl 5 ?J{#‘EI £ 1 R R (Jeng, 2003)

PR PR TR e @F'Jéﬁ"ﬁt VIR A S 2 R A = TRERF i’piﬂ‘ EPEE P -
AR - i~ o '@F?@%@ﬁfﬁﬁﬁ Efﬂ&fﬁ PRI TR [ b UL
R FROE] D;t[gnﬁaﬁ kL ,&ggﬁ”grg FHH»%@H }ép@ Yzghe Steuer(1992)F%t@f£

B i?'ﬂ/['%‘f% T EEER > H 2 E"".Hﬂ_ﬁ?m -‘:'-E;%P%”:cpﬁgm bﬁ{zj;%%ﬁ]&u/ Lo =
[E' o :ﬁf zmﬁ[j%]a JEHW%%??@‘H ;J ﬁwﬁ;@g 7 {ﬁ[gm ﬁm fiRESE] ’ﬂﬁllﬁﬁ
1l il

Hﬁwﬁ%W'@‘2?Wﬂﬁ{%E’fﬁﬁﬂ SRS AR
RS S e T

Teble W POSTAEPOR I TIPSR S o PR (R (R
[ 4 (CSCW) » g el - ﬁlﬁﬁﬂﬁéﬁvmﬁﬁIj_,rjblﬁﬁi‘f Lt

et (Ishii, etal., 1992) > £ ¥ i i krﬁg TR R P kT HFHESSE R
ffe i H‘F[J’@Fﬁﬁ%ﬁiﬁﬁﬁé[‘@ [JFH‘&*%‘%%% & S fuFSC (Streitz, et al., 1999;
Johanson, et al., 2003) » T s » PNEL M FET EAEVEEDS] > 1@? B iiﬁ(gﬁ%ﬁg%f@pu
PR TR 2B (e GO R # P Rt R e

kI (Prante, et al., 2003) » i E I E RS0 ELAH ™ ERRITHT b AR BR
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E’??ﬁl ?&A&F[Jij:\‘;g’%lﬁﬂi—é“g* ’ -r El J [%FJ%JSH ane a&ﬁiﬂﬁjljt“ , gF” fELL FL\ IJTEJIE‘{
RZRIEEAR, o

- RSO (AR - T AR R AR U T
R IO TT(Zevi, 1085) » Shyhy Godreche (LO9B)F¢! 12K Tl (12! ¢ = A
= 1.7%’1%‘]55@:’ ti]#%~(organic spatial orderings) ~ 2.7 #d[iv 24 fi{#:4-(engineered spatial
orderings) ~ 3.fFRRY 2]~ (cybernetic spatial orderings) » i) 1 [ i Al 4 RIF T

PR R R TR » P R s R

AR 2 R e RS, EF R D AR = R
AR E(Liu, 2001) 5 HCIL = il ) ujgg%qm#%ﬁ’?%%?g]%ﬂ/&%J i E ER e
t.:@ngﬁafgvﬁﬁ(Streitz, 2004; Elin Rg.nby, 1997) - %j’@frﬁfﬁ&r F[Jiif[ * R [fﬁ,”
AR R FIE 2 prG s e SR PRI TS R R 2 RO - 1)

%pllﬁﬂ*ﬁ ENINZ=TRrbz - o F[J@«éﬂpﬂjgjlﬂiéﬁud’rf e o

Streitz(1999)?Eﬂ'.i-LANDEIU};‘I{JFﬁTqu & %@I&’ Etitisis il %Z—‘E'U?i []E[IE'E*J}I%E'I‘}
FRLATIE RO ™ S ORI I YT (O ©) g Pt o
E TR DA PO E R LI R PR SR 2.0 PR )

FURLET ~ SR W ATV £ (RS 2 T AR (HRIRAERRT RS
Emmgﬂ o i I-LAND RUHEE T 4 ] R 'l @réﬁ{zj:ﬁuaﬁ%ﬁ ;gﬁl il j%?f”ﬂf%‘l
P SEEF IRBEEPORR S T T

ﬁj\ RE FEER AT 2
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Ea‘ﬂ 6. DynaWall and InteracTable(Streitz, 1999)

Toizumi (2000)5+35hy B2 Rl = Ffflel 1+ PSP U - 2P sy S
] AT~ SR ISR 5 P H AL T ) -
Johanson(2003) 13— v~ -EF T ‘_‘fﬁJ:Zi A7) FITT 5 PP
PRI 5 ﬁl}%‘?%*ﬁl‘ﬁf"-
S B T VH[’W%’% ":”"‘ﬁﬂfﬁbﬁhiiﬁ;ﬂ“ ] b L AL
R P s s 3 YR

EIECR2I

Fljd/ FF ?:ﬂqiy[ PDA—J—J > = _EI

q%ﬁ' 7. Interactive room(Johanson, 2003)
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BB A T Pt
2.2 B $3Uf  Ambient environment

EZES T' <(Ambient mtelllgence)EJFP fFEfoI 7 3 > B 5 F‘ b1 B ‘“gﬁé ' ( Embedded )
2. ’I‘?jiﬁ’,ﬁ%i[l( Context-aware ) 3. {[#t * [~ (Personalized ) 4. j/[+ ( Adaptive ) 5. FFf

1% (Anticipatory ) o {1 F1 7 FohL ey S AR %ﬁfﬁ}[[ ) ﬁiﬁﬁ;ﬁ TI Igﬁtﬁp YRIZ o
yH f*BElfJEJ[JﬂFgﬁ?ZI sl T [V E T S F FT' =T PRIk (Aarts, et al.,
2003 ) > Gross(2003)fH4" /1 1fi J%ﬁ(‘*gl]ﬁﬂ@q';&g— Tt E;ﬁ HIGHE TR ~ aRle 3
P~ R =P ”Fﬁjigré RIS ,u\;gﬂﬁg%wj;@lr::@lﬁg S PIPYpEERL T FLRY
e R P~ TR iR (constraints)[TOlpl s ~ e H o v A T
(adequate mapping) ~ EsHELH 7 V-1 lft(consustent functionality) ~ iskLE ! fiatffy [0

(target domain) - I%?E%i;t fi plf%ﬁﬁ [ﬁ}ﬁfﬁﬁl ' }jég{ Ej’ifé“’ I (participatory ) °

SPURERT

L 2 EJIH;H*—EF'J* rﬁ:zp”? (Jeng,zeos)’ ;‘@4% [ﬁ"ﬁ;ﬁ%i[ﬂ R Tl g
FFEI ST A 5] R ORGP R R AL S

R 1 RUE O MSL R TR AR RRRRETTH R Sy 2 RO il ol -
[ERe el vs il C e RS IES PR b .;*,ia%_z%j@go

- -
F—
\
B —

q%ﬁ' 8. iCube (Jeng, 2003)
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VERTUAHEN S augmented reality kitchen

 PBLETHOUE ) (augmented reality Kitchen) oo (71 s s ~ BAYAR] ) 1w oR] R
DT BEREOF TR TR BRI IR P R R [ R BRI IR R
'EFJH'E‘?{ bh = ISR RUR B AT ] BLsSEAvey (W' 9) il S

T i (- TAE T PR Sl 2 BN AR 7 T8 5 A0 = R ) pp 5
S ETAH R > FJR | PfsEEE_ HAA BE <  HE <k (Bonanni, 2005)

q%ﬂ' 0. j’?ﬁﬁ?ﬁ’iﬁ%ﬁ% Augmented Reality Kitchen: information projection on the refrigerator

(1), the range (2), the cabinet (3), the faucet(4) and drawers(5). (Bonanni, 2005)

fie F—%’rjﬁ[ Hello Wall

# Hello Wall [[IFEUHE e SFR TR BRI IOy if « (20 & e iy
A R AERES P Hello Wall };‘w(&aﬂ 10) > Hello Wall &5 [~y fEis
(N o e s 1 B I % T o [ SRR U et R b R S R

oy - E'Elﬂ(Prante, etal., 2004) -
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i InformationCedl with Shar-
! Range Transponder

Pl

... Long-Range Trarsponder
[ - T T
] - — _
— I WLAN Access Paint .
- : Contalling PC : i
- Driver Interface WLAN Agapler : =
i | Long-Range Reader znort-Aange Readsr :
: Lorg-Range Antenna Long-Range Transponaes

ﬁ%‘ﬂ 10. FE’P%”%I Hello Wall (Prante, et al., 2004)

B #5 Ambient Trigger

G L EE AL SRR E S %ﬁ%{ﬁmmblent Personal Design Environment) » 51

%gﬁﬁ%%wmpsﬁ@ﬁa&’@“ﬁg%% F%ﬁ%ﬁ Sy e TR o
ﬁ%ﬁ%ﬁﬁ*ﬁlﬁ“$W@WW%$%ﬁﬁyﬂﬁ A ) A L R ST Y

] > SRS AR YRV 5 N 2 R PR R e e i T
SBULET IS s £ (= TR 10) » SRS £ (223 %YV & 42 (Chen, 2006) «

i

ep J%U?ip T ﬂgﬁ%#&z@?ﬂ ﬁpm%t (embodied action) » 55 B ol Q;@?F%w&
5 iﬂj U%Eﬂﬁgﬂ 0
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q*éﬁ' 11. % #5% Ambient Trigger ( Chen, 2006 )

B BE Ambient Displays

B4 BT (ambient displays) &%~ %f;aﬁ;;%; gg,  URR TiE ER  H

b H P G v JHI Jf’-“ﬁrﬂﬁwvlm&\ B PR
5 [~ e b J’Fﬂzﬁiﬂl“ﬁ”%ﬁw Hl I%J%Ffﬁjr“wiﬁzﬁw?p D) g
RS Y~ R AORRE S () A PR R TRRRH
BN LT pA G L A Ry £ e i (media-rich) B 2R 575 (8) T
el SRR (ARG IHFSS - ORI R O DRI

(re-mapping) * =" (Elin R@ nby, 1997) -

T Ishii(1998) FH L iuzR{ = 2 L] (ambient room) | 521 = [ =0 &y SFTBAEFCTY IR > A
W ’%JWJFF i L rEJHIF”E@@E}J@J; gﬁgﬁj ?“jﬁ.l(ugﬁl 12) > |%§Jt @Fl
ke fPJ‘FI FIpRAT I TefE B | UL | qﬁllg}pﬁﬁhiyﬂﬁ EL(Ishii, 1998) -
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P Wt 3 B

water “
. ] natural
ripples \‘ sound-
scapes
light clock
patches
bottles

Q%\‘ 12. Ambient media displays and controls (Ishii 1998)

&1 Interactive Public Ambient Dlsplay

i

interaction ~ personal interaction D“I%‘(Q%}lrrl3)(Vogelz' and Balakrishnan, 2004) -

4) Personal Interaction

3) Subtle Interact ion
2) Implicit Interaction
1) Ambient Display {

ﬁ%‘[‘ 13. Interactive Public Ambient Display (Vogel and Balakrishnan, 2004)

T F{ﬂ o ﬂ:—‘['jf/\}l =1 E QET‘;,‘EEI JT I:[ > [F[[F'Fﬁlﬂ} 5 ?h’u,] E F’?‘T I:[ ,EIIJ}ﬁEﬁ]EJ%

. };,45 (p J%’ﬁ’—ﬁlﬂﬂ’ lﬁﬁﬁ“lﬁﬁ“ i éﬁj;{z@%@blgn}idlsplay ~ implicit interaction ~ subtle
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2.3 2B /T 1 Human-Computer interactive interface

Fﬂ? ﬂ J%%{?‘éﬁ;ﬁ [¥1 Augmented Urban Planning Workbench

T FIVE FR o3 A2 TR P T IRl RO ACRLE - B RGBT LR ~ 2
Ao PO S RE AN T il BURLT 1 ROLTHRLTL R O« i PR
B LRI IO 5~ 6> T Ishil(002) e I 7o PRMT AT BRI
TIFIFER A= P 14) » TR IEsf e o R DR L

computer computer =
iﬁ video ié video
camera projector

superimposed 3-0 computer-generated
image and live video image on the wall

video
projector Building 102

HEE
f alnm

video camer
with 3-D tra ﬂ

computer

drawmgs physical models
digital simulation  (paper)
(video projection) J

q%ﬂ' 14. Augmented Urban Planning Workbench (Ishii, 2002)

~ OB BT I A pORTES RS TR AL © S TR R -

P BT OMERIF S i RRR SR e & — R [~ FORU S HE
Al 2D 1k (R (R R S FIORETE - R R s
PR SRR PR R T B o Ishii Q004 AR 7

[lluminating Clay =% SandScape sensing technology -
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luminating Clay £L" [[fl— FERCHIE B0 o (2 F T FENES 1) g ol
L ST B 0540+ g 2 T
(digital elevation model, DEMYisly % (i 15) - GIS ffy " [ =7kl 1 » = & LK KLALRY
BB o ST AL - RIS A (3D Laser scan)
Elﬂﬁﬁ]'}ﬁzgj SRS ELESAEL » BTV O Y R S I = OB (xyz) o C PR

SandScape sensing technology ==kl SEF| 1m [ ST AT P Led [
,%“cifh‘%'@[J%[ﬁjfﬁ&iﬁ'l@%ifﬁﬁif  VEIEE Do A S VPR A
I E{I5 9 SRR (IR camera) . (I P Rty

lli--l \

[ﬁ' 15. Mluminating Clay (Ishii, 2004)

PHIETS A= 5LE]] Augmented Sketching and Modeling
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