223 dEdol2g B4

-

AYXE F)uke] 44@7 vH Aol 4’

[e)
kg, -8

FFHerled R A7
{ypark, wwoo t @gist.ac.kr

Context-assisted Virtual Environment Navigation
using Tangible User Interface

Youngmin Park, Woontack Woo
GIST U-VR Lab.

o ot

i |
7HdEA A AlzaElo A s 7R Al Fa g2 A}
Wk o 2 AJofE o] &= dn|Alo]dolt). 7]Ee

e
AASA e . Ea, AAoli Aol
A7t FEF ol FolMA Yotk L ERelME
enAES o] g3 dulAold A olx A2}
83 vuAcd wEe Adary Hode) wRdE ZaAHES o4

Atk AR "HolE F1tolA FhHEtE o] 838 FHEE 44 LuAdE
zAgto A 7HgE S vuj Aol & 4 k. T3 AFEAEe] A A
2 7Y 8 A9 T AUAEE ALY st o nAE
2 Jrel Agryo] ols AR Ao o] &HT) AQtE Al~H

o 5] A Zt¥ Responsive Multimedia System (RMS) &) ¢lE]#Ho] A~ A ~El O 7
Az o] APS T3 Ak Alz~gl E v Ao 7S AFEA e
A AA 7HEEA A digk JAAEHE P 7]aL, HAAQ I Ao ~E AF
shH, HAske] 2o R whE2wg | Alo] S Al gt

oA

Keyword : Virtual Environment, Navigation, Tangible User Interface, Context-
awareness application

1. A& How vk mFg AAstaL gk
53], AMSAE THE AN A ele A
PR A g e T 7R AR G A8 Q1 £A1Q) “lost-in-cyberspace’l] thek S-Sk &4
S AREATE ke Ak wFer AlokE olF AL AAHA il stk olgd A= HFH
gt vHl Aol Aot [1]. 71E9 sHddAY #d ZRANY] Ao P L AR & Sl
H Adsag g odRAeldel did dAas uds,  odl Pt tRoF AX A, B5RETE S
aEEe] 3D A Y-S A st=dde] N o wEh AstEa vk PRt el de el
ol Jaohe FAl weh FiHom AL w2 ARSAbE TR W2 Ao ARtE S
& wobstth, wEkA, 7P AlaRS Afshs sl Hof JPEete] vet olESt E7eE
AREARSE AREAL QIEFo] 2ol i ATE Adl AlewA XA "ok whebd, g e A

Y7871 49 £8h7) %A TAE (CTRC)S 47

H

W2 ATAE(ICRO) ol5te] 4952

626



- = =4
W oobuR), AREARe] #A H ] uk
glo] EE ARSAlAl Fdd QlEso]x ARt

A7 A A& e A A AaAl A
5482 A987) A GFG A5 QA
Ballegooij 52 # 7] 7]4¥ke] dH]Alo] A
st [1] o= A8 Al Y

s BEasd T3

S ¥ A= K. Tollmar 5o #|¢kak AFg-=o
A9 e AaA FAHORE Fo|sHolL g=

o] Q) [3]. AR, ]Ee] A
o] BF3lar, Ank AFEA7F AREEE] HA &
Tk ATy E AR F QA AL AL
24 FE glo] BE ARl A EYs

ol AsEr,

gk, s ARgARe] A Bl wAle alest
kg 38 ofZE| Aol Aol & A7 A
o) gk [4][5][6] olglgt MEe # =7 A
H2E kg dH] Aol 8] utgo] w3tk

i le—'iroﬂﬁ% TAAA 7Nk A ARSA
olEj#jo]~ A]~®l ARTable & o]&3 7}4sh7
diu Aol Al ='s) AE2E 71Rke] Y] Alo] A
71 & A3l ARTable & A

%iﬁﬂ-m.ﬂﬂgrﬁﬁﬂﬁ»ﬂ%%% 3
Aol et Aws Aol vul Aol ol
%a%;®1}£1ﬂq-ﬂﬂﬂ1ﬂq7WWag
BAEE YRl A ] AEAE olnlehi e
Tolz, AHEAE 478 onAEE olEAA 7
AR vulAleld @ & Atk £, AAE
O SHAES o g3l Ame 54 99

627

Hl A o] Ao
& AR VAol & %

oEF WA AEjFel st AHEAA A
@zl i AnE ATse] g U A

WA 5

g e
~EZ pdd Ao A Hadel AR =
How AgATL Aot A 2 g vd &
== @

=
2o THE et 2ok 2 geIME A

= ARTable ¥ #AYAEES

REG R vR Aol A= A4 7IHES 278 3
el Aetd /\]i‘%ﬂo] ATl A

RMS ©] uvnjAlo]d Qe He]x AFH ZAIE
Mgt [8][9]. vHAEte =, 4 ol A= AlSkE A
28l o3k A8 FF Al dis) A gk

2. Aletd

Al =" T

o oX iz A
fols
)
ofo
>
[>
i)
9
o
=
o,
S

lo
=
=

gttt

AU 2ES Nbggh vuAlolde AHgA B 7}
Fael Auel, AMgAe] Y e HAE 2%
ARE gt =, AREARe] JPgE o Al
A9, FEFQ 7HdEAel dis A%, A

T8 A9 5o ARE HY~E Fuz &8
ok, webd, AbgA7E g erAER 34
FE AAs, AHM2ES g3 HH o ]
Aol AEEs AAsA vk 2 =RolAs A
2o AY2EV}E A dvkal 7pg g o=



A5 FulAE 2 HAFEY #d A7E 3 AA
AE2E QA og FdT & dg slott

2-1. ARTable: 734 7|ute] 7+7+s AlLL-A}+
B o] A 2H)

ro

%
=
(=2
D
rlo
u
X
[kl
fru
)
v
il
o,
oo
rot
)
o,
e
S|

N
Ho
o
olN
o
o
[
ikl
)
o
i
B
)
ol
@

Camera for augmentation
and tracking

Augmentation

~

628

glo]E oA <la® onAE Hxol W
TPk ol A o] dn]Alo] ol 2-g38l7] <A
Hol 5738 3re] A ®widko] g sith
ol ZaAM 4ot s el WAAAE 2

of o

SR AN 2 =il M eh el 2B AES] 2D
27 AREPE T S A9dde T OHEA
Zhe] HAHAR Z2AE-Ih 2} ko] AgE e
s & ok Iy 3 & olg sEagy #
AE BTt Zheer Gl d4d mre]
A 3 mAee FA dvtstd HEAl=
wetso] dniste 2w 9 e R WIdn

\

Projection area Marker Normalized (x, y, yaw)
a9 3 ZRAA Jqer e A x| dwrst
2-2. Y 2E yd du]A o)A

B ompl At AgAS 3B AgsE

ANE olgato] s AeH A )

e ALAT. AEAE T enAES 94
AA #4 G2 AR, o 49 delA A
=E BREE BT

= B5WIH (Who,
A

What, Where, When, Why, How) &2 0 & = o] % 31,
1

Zyzko] &2 ol Alolde] HH ol dhA Wy
=2 Qv [10]. F 1 S Aol AS Y& A9
H AdAEo WAE HolFErh ) o)gdt I

213l= 250 ARTable ¥ 2AnfE FAE

fe



E P58 AHgAe AYiES B8 F dE 2x 9A B
Fsde =4 = 7bd ng
2 ¥ 2 oA
E 1 dpnjAeldel] AE5H= AHAE A » 7hssket
Context(5W1H) Context
User VE
Who User ID, name /
Obiject ID, Symbolic name
What Preferred locations, | (Famous locations)

area of interest

Where Coordinates in VE
When / /
Navigation method | Paths, widths of
How paths, required
times
Why / /

zhzhel AYAEx v Aojd gl w7t @) £ A3} Ao A tho]o] 1
S ko2 WH3lEo], AUAEY Wiy AR 3 1 2 3 4 5 5 7 8 9 | 10
0 0 68 ES oo © o o oo o o 76
e BAE HAg A Ao BAZ WAt [ sl ol = | T T T | | |
2 o 47 0 37 49 75 84
o 81?:51— qﬂ% Tj[-%ﬂ]— @’O] /H] %7:”& 01_3’401;‘1]]‘4- 3 o o 37 0 72 o 55 60 50 o o
4 o © [ 72 0 45 41 o o o
dulAleld A2 AAel A @AE R [T el ol el
6 o ) 55 41 92 0 ) )
Adrezne Ao A g4 9@ g A8 T m S
8 o0 oo 49 50 o0 o 0 oo 0 59 57
FHS A= dAlelny. THEEE A Aod o | = ] = 9] o
RE 54 Ade wg Qy Pde) w=g Yy o
H] & le% 3l =
@t 4 A9 97 g JeE 29 § R
= Q d 3
7o} ol& Wl oahy] ek A%e B9 SH 4 S g
Az 2k wgew AT Oy 4 & )
4R Fo A9 Ao ge % olmre g E 2 U AR =S lel] Feine
) L N |
dd HE A dEe HoleEn NG
Hg old PHe WA So|= 7+ wsof 7} Subject Parameter Information
Coordinate | X,y coordinates in the VE
Aol RIHQ Aol Rolfth olejd £AS  Node
~ Popularity | High, low
Aol Aol gL WEAYIE, AR wE : —
Weiaht Cost weight value, multiplied to the
AFA Q] o]lF FEFE A=Y AMEHT. ¥ 2 g cost, varies for each user
= AoH Ryl £X48 HoFEr) Edge Width The width of a road in the VE
e S A= Abexte] AV AES 2z A Key positions required to calculate
Key points | exact positions of viewpoint
BZ wkgsto] e Mol WsE Frh o] movement
oM el 7P AREATE THERAN A T RFE A
9w pAS 2 g Ade SdHoz P AR Agxe] Aurez WY oF
slof stbi= Aolth wakd, AbgA7F there] o dlE wAEd Ul AsoR AAd AR AR
HAEZ o]&ale] AA3 B d9 Yolu g TE AHE VTR FHd Ay A4S Az
Aol #A Hdow o]%d= AL AuHdomn o7 A HGel= kellM AAT THEA
g yge = WAty wE Alexte] 7F wdEd AdHor, HAE HAd AEe A
P A o] e To Ade Alaasr  fATF 9= A 9 Fe A5 Aol A

629



E
eR=]

]

/‘51
boleol

B

S

ag o
el
47

3|

-

= 4

Z
[}

[e)

R

el

oleto]

2

o]

3

B o] Z=T}. ARTable
= &

B

1

[e]
=

o o
o=

P s,
A 28]

9

o)

=

ylH] Al o] A

Az vgo B=

ARTable 7]4+e]
Responsive Multimedia System (RMS) ¢} ¢35 o]

9 5 ¢9F o] NMR (Nomadic Meeting Room) ol

]

3. T4

ﬂmﬂ% ﬂmm%%ﬂmﬁﬁw%% Nrﬂwﬂ%ﬂ
. —_— i T _ X T =0 X @ oy No 50
T T 2T wT hE I W dw I Zmg BT
o N = d = = o i~ N = m %
O B fase do N X ~ T :.L X mmo ojo = o T e 0
R NIl R W oo O W % T iof
B g N S R F oo T 2o
T oo o T wnlmreer  Tdg T
=y o W o %0 il o o nH ™ o oo
0 =) = oo o W = ) o o2 O do = M
] G R = o = = ~
i T = N | T S =
w o e BTl g e B, BNy g T
) o o i s ;
@%%M Naﬂworﬁoo,ﬂ%mﬁLi?mm%iLuo@rﬂ
2 = 5w TR S I R - - - AR
of T T o N] X OROOWON . Gy do oy o WX W o 9
1_,_A| = B- No 1__/| < o o) <] WL 1| - R X
i dlo i = P b =S Ny ) o X N o = W
— xT B o S oy o MM 2 = <] N 2 F K it
DPE S e K| e i | do L ® T = ol do - w e
< < =r To len“iﬂw_/rﬂﬁqﬂru .o o B R
o o T ] ® T oxEIANEMET L Tx oAl
o TR B %wuLEﬂogﬁTdo#a‘lﬂ,%lﬁr of °
m oo ) HA| W S~ B e o T (-
mjp ) T < 0 ol A W =3¢ w0 N . o oo k- ) 8o
wpow <N T s N L O S RN
Ry < do T T T T B T B b T AW
do T B o o ® W W ox o T N B
mﬂﬂmgudﬂ 5 Mo B W w T TN
o Mo oHp ! = M =
@ w QL iy ~NH o = :.L E_ w of ,ul.._ N Wi
3 0 — = & <] o R o W o o= ¥
ERX 2o S o £ T ox oI R oo og
TE 4R A s ) oo o T
r T E e L osr I E e
0 = — j —_—
Tenl i © OIS ILEEIE
™ 2 _m N ﬁ|u o ! R AN
= Vo= ~ o oy T o T —
{ (A o)
-, o e S o o o H = 7 ME
<oz W ; R LRGSR A~
w x oy X AL " Y = 5 7T ™M X =y
T o £ =B BT R
o g M X LEE i 9 Moo g O L
- o .ﬂm. A £3 Njﬂ * < m o il W oo %M
W@%&W%% Remﬂﬂﬂﬂmﬂm@
0 JA.uﬂO iy —_— [+ YW _z ‘mv = —
R N T CRE_ wmP 8T
X A B T " %o W E < ® P C
WoB o ok o3 N M < o R W W L O B

630

=



o] 7bsd Aol

=

[1]

(2]

(3]

[4]

[5]

6]

[7]

8]

[9]

R

.

A.V. Ballegooij, A. Eliens. “Navigation by query in
virtual worlds.” in Proc. SIGWEB, 2001, pp. 77-83
Jeroen van Luin, Rieks op den Akker, Anton Nijholt,
"A dialogue agent for navigation support in virtual
reality." in extended abstracts of CHI '01, pp. 117-
118. 2001

K. Tollmar, D. Demirdjian and T. Darrell,
“Navigating in virtual environments using a vision-
based interface.” In Proc. the third Nordic
conference on Human-computer interaction, 2004,
pp. 113-120

M. Weiser, "The Computer for the 21st Century,"
Scientific American," pp. 94-104, Sep. 1991.

S. Jang and W. Woo, "ubi-UCAM: A Unified
Context-Aware  Application  Model," LNAI
(Context), pp. 178-189, Jun., 2003.

J. Wohltorf, R. Cissee, A.Rieger, "BerlinTainment:
an agent-based context-aware entertainment
planning  system,” IEEE  Communications
Magazine, vol. 43, no.2, pp. 51-59, Jan-Mar. 2005.
Youngmin Park, Woontack Woo, " The ARTable:
An AR-based Tangible User Interface System ,"
LNCS(Edutainment 2006) , 2006. (accepted)
Youngoh Lee, Sejin Oh, Woontack Woo: A Context-
based Storytelling with Responsive Multimedia
System (RMS). LNCS(ICVS), 3805 (2005) 12-21
Youngho Lee, Sejin Oh, Beom-chan Lee, Jeung-
Chul Park, Youngmin Park, Yoo Rhee Oh, Seokhee
Lee, Han Oh, Jeha Ryu, Kwan H. Lee, Hong Kook
Kim, Yong-Gu Lee, JongWon Kim, Yo-Sung Ho,
Woontack Woo: Responsive Multimedia System
for Virtual Storytelling. LNCS (PCM), 3767,(2005)
361-372

[10] Abowd, E. D. Mynatt, "Charting Past, Present, and

Future Research in Ubiquitous Computing," ACM
Trans. on Computer-Human Interaction, vol. 7,
no.1, pp.29-58, Mar. 2000.

631



	Main Menu
	Title Search
	Author Search
	Session Search
	Text Search



