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Design and Implementation of Navigation—Aid
for 3D Virtual Environment using Topic Map

Hak-Keun Kim' - Teuk-Seob Song' - Soon-Bum Lim™" - Yoon-Chul Choy'""

ABSTRACT

Users in 3D virtual environment get limited information which contains mostly images. It is the main reason for users getting lost during
their Navigation. Various studies of Navigation-Aid have been done in order to solve this problem. In this study, we applied Topic Maps, which
is one of semantic Web techniques, to the navigation in a 3D virtual environment. Topic Maps construct semantic linking maps through defining
the relations between topics. Experiments in which Topic Map based Navigation-Aid was applied have shown that the Navigation-Aid was
effective when the subjects find a detailed target rather than a highly represented one. Also, offering information around the target helped the
users to find the target when they navigated without having specific targets.

F|9{E : 3D JHARHA(3D Virtual Environment), B8 =7 (Navigation-Aid). AIBE/(Semantic), 28BEX|(Ontology), EHE(Topic Map)
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3D World

Input : current topic cf, current view cv, target topic tt,
target location tl;
Output : target view tv ;

mark f;

If (et = tt)
unmark f ;
While (A is not empty) // A is the Association set
delete new topic nt from A ;
If (nt '= tt)
continue ;
else mark f; break ;
end-~if
end-while
end-if
K () // { is marked
While (O is not empty) // O is the occurrence set
delete new location nl from O ;
If {nl = tD)
continue ;
else
Add target coordination from landmark list :
end-if
end-while
end-if
retun tv
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Electric Manufacture Serwce
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Bllock

Building

Floor S Company
R:I)om L Company
Contents H Company
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S Companv is located at A Citv

A Computer is item of Electrics

L Companv is dealing in Electrics

B Computer is produced by S Company
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camera
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<Topic Types>

<topic id=" Bullding ">
<bageName>
<baseNameString>
</ bagseName>
</topic>

{ <individual Topic> j—

<topic id=" ShoppingMali ">
<instanceOb
<topicRef xtink:href="# Building” />
</ instanceOf
<baseName
< baseNameString> ShoppingMall </ baseNameString>
</ baseName>
<occurrence>
<instanceOf
<topicRef xlink:-href="# Location” />
</ instanceOt
< resourceRefxlinichref="/3D - World/ShoppingMalil/ " />
</occurrence>
<ltopic>

<Part of Shopping - Center.xtm >
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{ <Association Type> l—

<association id=" Goods-Company iation">
<instanceOf
< topicRef xlink:href="# Company dealing in" />
<! instanceOf>
<member>
<roleSpec>
<topicRef xlink:href="# Producer " />
</ roleSpec>
< topicRef xlink:href =" # Samsung " />
</member>
<member>
<roleSpecr
< topicRef xlink:href="# Product" />
</ roleSpec>
<topicRef xlink:href="# Elctric appliances " />
</member>
</agsociation>

]
[

<Occurrence Type>

<occurrence>
<instanceOf>
<topicRef xlink:href="# Location” />
</ instanceOf>
<resourceRef xtink:href="1 Shopping -Center
/Samsung Mall/ 2nd Floor/ " />
</occurrence>

{Y 7&2| O

- | #®Topk |
— B ‘ MW E }

Eleciric appliances - ||

— Associations
| &

<Shopping - Center ™2 2} Navigation Aid> ;

(38 12) E4Y 7|4ke) SMEISI=T ARZAL QJE{H 0| A

5. 7l % E9

B =Rl Agd g43gs =7 Bohstr] A AR
B AREA ol glon 33 M EA Tea EYYe ¢
2 Fah= 309 nuwgtyol AT 43 F7REL 10
A A HOF ihrold MRS #AA AFg A A
HA Bie dEBd=AY diynHolE JHe B4
B 5% Uit viiEHelEe fx= gATIAY
vt AYEE &Y BaEE ATIEE dA=NAG H
F FEY AFEY AAAAE 39 B 42AY HEg
A AR AXAM 22 Utk BAEE RxE Fo|F
HAFE = 507 B, 453 167) 2928 dAAd F 9
A FFe B Bebere B8 wdken, A M4 B
5 B mgo] glo] &4 <dollAM vpeid J|HEE
AHg3kel AP A BRI B SRE FoptEE H
th 2t kg A 349 FRE Foizlch 3709 EHx
g 11 HEES UAE olfe thed Enh



e SEMA
£B80] AAF 34 UHF FuEA Bl ¥
EREolrt. Xd AX2REH FHEAA A7 FojEo] girh

o A5 FH E{‘é} 101

AAAMAE 23 AFH AAL AXE EXE2A O
#Ao] W& EREott ¥E AAZREH B34 g A
zh ol Bol gtk 4% ks ABURE Y, F3ho|
&, 223 B HE A4S Fol Solgol BRE gl
& 4 i 4 e g4gEd ANY dES #
F3te] g 44 slo gk & AFEHE FE AA
A LEAAYE E gl A7 dEE AYE S0
gfof k= A #<lo] Sirk

b3 BA A5

48 WHEE Ao BEE Fobke Ao ok, 7}
HRAA ANY AR B 34 AAAL A9 i
Mgt Salolch HAAEL FAER WA H2E8 o

o g Al%d zlojn EEuiri "J A& vt A
g 7ojr)
| EUREOIS AR @EW AL [ EDW 0AlE ]
140
120 _i_
100 i B ==
ct 80 |
9
(sec) €0 _T_ =y
-
40 = ey
T
20 . —
0
QEFAR  SIUEL 2 101 I4E HHAEA

(23 13) EHY J|tio| BMSETT AFSAH QIE{HO|A B}

(29 19¢ 49 2748 BaEY. Fgagne) Foj:
1099 4% F7H47 Rl HAE AN e HEd ¥
BAE Jebde), AUARE pAdnE, ok AN 2
AN Airdol s Bagon nas we 4
Avol Qe 2 GUT oale FFAME B 9
ol ¢ HAygHa)ol A w}e A%g Bk AR BE
2o AFHE F= BANAL dirdol By B
2 gagH nag we 48A) e daE g,
A AR ¢ + Qe AL A=vlart ARER F

T

o N
o2

L (-
e

oAM AAs: dEY FE Aolo| e AdE )
Brhiz Yot CEANY BTk hEAo] v B BES
B EAAA irelel st EAR ol GAR nx
I 2 ARE AL oM, A Spol A P
371 @ e Aolg melw Atk wixsew s WA A
B4 n2o BAE 5AE SE glol ALRANA Fol4

FHYE 0188 3K 728 MW =72 E4 H 73 801

EARRE T3 SEE 4t dgee TAoH gAF
3 = AREol R R TR w2kA g & ZolE Holn
At viHo R A% Bas A FAYH H o £
FA g2 ARGATE ThE A9 ALt vl
Aag HEE AFA Ratx vk dd EY g4
3 =7e A ER0] g FH HRE FE3] ATy,
JlEYuE AFTHOE AHEAV WE ARE Yeed =
5 FLUAES & F Uk

6. W& A ¥ A7

2 rRolAE B99e A8stel 349 HageA @
Aol satA ge AgAL 4 BEES 23 o|Fd
HEE wxd) Fe AR GAH =T 1Ee ALY
o Efge] § BN BEY F At Aol ol 3
A9 MFBHAE GAGH) £72 489 4 UeE Kol
FIrh £E999 gulH dAde BTz AH A
& ERY ¥ oz, B33 BUE FAEL ouHos
A7 NAZUL. o8 FHA HIRYE PR AEAE
A3t BE/BHAE T4 Y FNTEE BAA B
He 1 @A BRR £ b BaE 2AE A4g
2 3 8 ol FAY PHe BYTE o
%4 @& Z7IAMgRA f 8.

A WANNE AFTFE HBE 2EE Hophe
BAG glolH Sagd £ Gl Eeue ¥ 4 UK
RA S S 4R ol 47 el Bud
A% ZES Addol b 2Al4 EYY
£ B3 B3 Fuo) B¢ dUd ANE AT 2
QA8 Ahgrte] Mol webde B 4 AT
ARA S AT HdaAe wdR TEo| g Ad
3 Aol 5 waste GAYH Erolg o, AFrA
AFE Ed2 durtast A9 $4¢ B8] ggo) B
Qe 4 ARRE AR Asdes At
W Gk EY ERW] 2 Aold W) Wl
B R T S
9 e Ade A U

lo
]

o T oy *1—4

o L 4

=,H‘d~{0tl.,_',
)

=

i

=

[1] R. Darken, J. Silbert, “Wayfinding Strategies and Behaviors
in Large Virtual Worlds,” In Proceedings of the ACM CHI
96, vancouver, pp.142-149, 1996.

[2] R. Downs, D. Stea, “Maps in Minds : Reflections on Cogni-
tive Mapping,” Harper & Row, New York. 1977.

[3] T. Elvins, D. Nadeau, D. Kirsh, “Worldlets - 3D Thumbnails
for Wayfinding in Virtual Environments,” In Proceedings
of UIST'97, pp.21-30, 1997.

{4] R. Ramloll, D. Mowat, “Wayfinding in virtual environments



802 FEXM2IET= 2RI B M11-BH M7S(2004.12)

using an interactive spatial cognitive map,” Information Vi-
sualization, London, 2001,

(5] C. Santos, P. Gros, P. Abel, D. Loisel, N. Trichaud, J. Paris,
“Metaphor-Aware 3D Navigation,” INFOVIS Salt Lake, pp.
155-165, 2000.

[6] A. Nordborg, “Topic Maps,” Master’s thesis in Goteborg
University, pp.14-18, 2002.

[7] J. Park, S. Hunting, “XML Topic Maps,” Addison-Wesley,
2003.

[8] J. Domingue, A. Stutt, M. Martins, J. Tan, H. Petursson
and E. Motta, “Supporting Online Shopping through a Com-
bination of Ontologies and Interface Metaphors,” Internatio-
nal Journal of Human Computer Studies, Vol.59, Issue 5,
pp.699-723, 2003.

[9] “Active world,” available online at http://www.activewor
lds.com/.

{10} P. W. Thorndyke and B. R. Hayes, “Differences in Spatial
Knowledge from Maps and Navigation,” Cognitive Psy-
chology, pp.560-589, 1982.

[11] A. Car, “Hierarchical Spatial Reasoning : Theoretical Con-
sideration and its Application to Modeling Wayfinding,”
Geoinformation, Vienna, 1996.

[12] *A CIA World Factbook Topic Map,” available online at
http://www ontopia.net/omnigator/models/topicrap/compl
ete.jsp?tm=factbook.hytm

{13} “Ontopia,” available online at http://www.ontopia.net.

43 Z

e-mail © airl53@rainbow.yonsel.ac kr

198613 oA e &3 F 8 (T 8AL

1996'd The Univ. of Dayton 4t¢]& 83t
(FEH A

19963 ~20000d &7 AHALEE 9A9)
g

20019 ~dA ARG FFe A8 whaleby

HAEok MEY 74 3D JHAA, AY

ZS E M
[~1 1 =
e-mail : teukseob@rainbow.yonsel.ackr
20019 @A 4850 Bhta)
20024 ~AA AAUSL AFE He3
DAL
d#-oF : Transcoding, Annotation, XML,
Semantic Web, Cyber Class,
7H4#74 v Aol A, Process
Annotation
Y =
e-mail © shlim@sookmyung.ackr
198213 A &gt AAEA (8
19839 #4379 AAGFH(HAD
1992 @5 33trled Hasa(gAn
1989 ~1992¢d () FAHFE oA/A+
2%
1992 ~1997d (AR AFH 2F
19979 ~2001d A=oidtn HHREAGH 2
20009 ~8A sHA4qEE dejr ol ety we
BAEk HFE 22 § HEuge] &4, HEe,
AAEH(ZE, A4, Aloiy wA)

= |
e-mail * yechoy@rainbow.yonsel.ackr
1973d A& E (3
19754 Univ. of Pittsburgh(4 A}
1976 Univ. of California, Berkeley(4]A})
19794 Univ. of California, Berkeley(2tAH)
1979\ ~ 1982 LockheedAl % Rockwell
InternationalAl @74
1984 ~ A A AAdist AFeista w4
1999 ~1991'd University of Massachusetts &<
WA Eof - WE|WE]o] A3 2] (SGML/XML), 7H873, GIS,
Web Based Instruction



