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Design and Implementation of the Browser for the Multimedia

Multi-User Dungeon of the Digital Museum

SHUNSUKE YURA," TOMONORI USAKAt and KEN SAKAMURA!

This paper describes a design and implementation of the browser for the Digital Museum
multimedia multi-user dungeon (MMMUD). MMMUD browser is a user interface software to
the multi-user virtual environment provided by MMMUD. In the large-scale virtual environ-
ment with many contents, there are themes such as user interface for accessing the contents
and support of user’s navigation in the immense virtual environment. We introduce the tool
metaphor for the former problem and the video guide for the latter. The tool metaphor is
an interface for accessing grouped contents collaboratively. The video guide is an embedded
video image of human body in the virtual environment and guide the user with explanation
about the virtual environment. This paper examines effectiveness of proposed ideas through
implementation of MMMUD browser and shows that MMMUD is available from inexpensive
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computing environment.
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Fig. 1 Multi-user virtual interaction environment.
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Fig. 3 Tool selection.
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Fig. 4 Magnifying glass tool.
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Fig. 5 Rotation tool (measure).
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Fig. 6 Rotation tool (earthquake).
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Fig. 7 Explanation tool.
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Fig. 8 Collaboration tool.
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Fig. 9 Video guide.
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Fig. 10 Structure of MMMUD browser.
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Table 1 Source code of MMMUD browser.
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Fig. 11 Hardware configuration for video guide.
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Fig. 12 Control icons of the touch panel terminal.
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Table 3 Commands of the joystick terminal.

{FARIRIEE — K

AT AT 7 WRIEE) - IBlHE
Y7+ AF 4y EALETEH
2k BEOME 2
¥7 b+ g AR V7 —@E—FOg%z
oz V=V E—F~BAT
Y —LE—K
T — IR
AT Ay DAY 20555 -5 8
RE BIRENT2Y — VOB
U ABBRIEE - F~NRE D
REBSEY — IV
AF A9y A 7T =)
YIh 4 AT 4y K- D
il v —VBRR~NR S
|y - GAE)
AF AT Mg B — VN OB/
YI7bh 4+ RF 4wy KD
HesE e TR D P
ik AT Ay 7 ORI 2
R v — VER~NRE S
[y —Jv (EiEi)
AF AV o]
YT 4+ AT 4y s BSHEOEE
HUH v — VBRIR~NRE S
Y — I
AT AT AT A1) ¥ 7 DER
e INANS=Y o kS
idi] V= VBR~NR D
WAy —
RF A9 Y BERRT NS - 0O
PeE V= ViR o ¥ —
B v — VER~NES

GO TRE2—CBITIEEELEIITTOLT
Jxy POBREERD, BEECRLUTRY P T—2
OEREEE T % AT V27 MZEIVRELFED
PEELL. Ay N T— 2 FEBOSEI T AMCT ST
W, F—FoFyyya—FBTas Ly YT OFE
AV, COFRETE, —HOF—¥TET V2
FOWEIR FRTE, F—yDF 70— FIhEVE
BEPEACEDLIENTEL, HENNT-0O5E
D7D %E LOD (levels of detail) DFELEA
L7:. £ELOD TEHENAT V27 ME, BE
OREHE, DF VEKO I A P CHET 5 LATE
5. ZELOD T LOD #ET7 NV T X LHPLER
B, —EDTL—ALL—bEHFLRFELAT V2
FARET S EANTELTET VT X410 247
FLZ. FRU7LTYZAATE, §XTOFT Vs
FeoWCTHEEIA L ERE X N OTFHMEL KD,
FHITALOLEET L —ABEEEBL VL HICE
NFROFA7 V27 O LOD 2RET S, 3CHK 16)
T 3 REFKT — % DA o> T 7zhs, MMMUD
TREFNVFT—F L LTEY by THEHET -5 &3
KFTEFART — % & R—F LTWBDOT, EEEHD
F ey ORECRIETEL LI TN T XL EE

Feb. 1999
L7.
7. fMiiEE D

T4, MMMUD 75 V¥ D2 —H A ¥ T7x—2R
S LT, T-¥FEERNICOLETH o2l
b5, B ArOL—FIMRERELHERT A
ZENTES T, A YT —ADT
PN THhollzbe, 3RTREVERIITIYR
ThollzdTHA). ¥y FNRVERIET ATV
DN ATy FREBLRLT WD, b —F
e o TV aARATF Ay IHMERLVFRT o7
L3777, Vs A AT 4y v mEREIRS VORBEEZ
BUEND LD, BEFEZ LS v F 8RN
WMERLYDFERATEHTHIENTEL.

V=V A ¥ T PIIoWTIE, REREIZIEaY T v
VEEOX— LG BARRAT Vs P DA, BRI
EWERONBOAREETTLI W &2, e
ZavyEryy THDOTIERERRTORR
EEBORRL AT b CIEBRER AR T A2
DT ES. FORER, Wik o CTEMFOEY
g FROBRETHERT A 2 05T E IRERERER
PRET AL TEL. V- VORFICOWTI,
BRAT Iy Iy —VEBEBTL LW EENR
A—F AT T 2= ADND, %L DIL—FRY—)
PESTCERA T V27 P EFEMICEETS, T4b
LaAYTFUVIIT VAT AIENTE. 2L,
BHEY—NizonTiE, HFH2—-FOFHEN P2
2. ZOERE LT, SHTOMRAY —VIZET S
AR, BRECORKOEERE, #HE7NF —
THREALZYES ATV VICT VAT 20D Y —
VTHAZ VTP VI—FAFT =R,
REPEZLLNLY, ZOFMICOWTIESHOFTE
EL7zw,

YFFH AR IZonTlE, (EREO TEERE K
BT A2HTAF Y7 2B L2720, REREOHRE
PL—FIZHLEH T ENTE, L—FORBEEREIC
B BIEFIIRT - 7.

Fffirar¥a—F 1 Y VRE,OOFAICELT
i, EERREERE A YT FEELEE LS
WEF T LAY TR SN wmELETMMMUD 7
SUFENT LY A LICEESES I ENTE

KX TIE, ROy TF VT I7RATHIZD
DB LTIV F—YIREREXFH T 546
2= OFHOECELULBEIIHL, V-5
77, EFAHARORER TN, F, BRELR
FEFEIIFIINI2—TT A MMMUD D700



Vol. 40 No. 2

7T OREFE EEEIT, KRB LR R 2
EBEL, BRECBVWT2 VHRSERERY
fTol:. ZOE, MMMUD 7 5 v i3EHna
FTUVRT VAT ALODOBRELE L THENTHL S
EWSdrotn. Fi, Bk CER IR E
TT IR YTV A LEESEDLZ ENTE,
Zl % EHE RS > MMMUD 2SFIBTEETH 5 2
EHgh o

2 £ X #

1) The Virtual Reality Modeling Language.
http://www.vrml.org/Specifications/ VRML
97/.

) WA BITFVINIZ—TT A, BHRLHE,
Vol.39, No.5, pp.385-392 (1998).

3) Darken, R.P.: Wayfinding in Large-Scale Vir-
tual Worlds, Proc. CHI 95, ACM, pp.45-46,
ACM Press (1995).

4) Yura, S. and Sakamura, K.: Real-Time
Browser for the Digital Museum Available
with Low-Cost Terminals and Low-Bandwidth
Networks, Proc. 18th TRON Project Interna-
tional Symposium, TRON Association, pp.70-
80, IEEE Computer Society Press (1996).

5) Curtis, P.: Mudding: Social Phenomena in
Text-Based Virtual Realities, Proc. 1992 Con-
ference on Directions and Implications of Ad-
vanced Computing (1992).

6) Funkhouser, T.A.: RING: A Client-Server
System for Multi-User Virtual Environments,
1995 Symposium on Interactive 8D Graphics,
pp.85-92, ACM SIGGRAPH (1995).

7) Greenhalgh, C. and Benford, S.: MASSIVE:
a Distributed Virtual Reality System Incorpo-
rating Spatial Trading, Proc. 15th International
Coference on Distributed Computing Systems,
pp-27-34 (1995).

8) Hagsand, O.: Interactive Multiuser VEs in the
DIVE System, IEEE Multimedia, Vol.3, No.1,
pp-30-39 (1996).

9) Living Worlds. http://www.vrml.org/
WorkingGroups/ living-worlds/.

10) Community Place. http://vs.sony.co.jp/
Worlds/.

11) Sugawara, S., Suzuki, G., Nagashima, Y.,
Matsuura, M., Tanagawa, H. and Moriuchi, M.:
InterSpace: Netwoked Virtual World for Vi-
sual Communication, IEICE Trans. Informa-
tion and Systems, Vol.E77-D, No.12, pp.1344-
1349 (1994).

12) Gibbs, S., Breiteneder, C., de Mey, V. and

FIUINIa—TVTLRNTF A7 47 MUD D700 7 774 DREHE £ 669

Papathomas, M.: Video Widgets and Video Ac-
tors, Proc. UIST’93, pp.179-185 (1993).

13) Usaka, T. and Sakamura, K.: A Design and
Evaluation of the Multi-User Virtual Environ-
ment Server System for the Digital Museum,
Proc. 13th TRON Project International Sym-
posium, TRON Association, pp.60-69, IEEE
Computer Society Press (1996).

14) F HA, W B MUDOEFF vy T
TYVRXLEBT BN Y T VT XA
DIE, % 55 HIERLEZLSERRHIE,
pp.-4.95-4.96 (1997).

15) Walker, G., Traill, D., Hinds, M., Coe, A. and
Polaine, M.: VisionDome: A collaborative vir-
tual environment. http://btlabsl.labs.bt.com/
people/walkergr/IBTE_VisionDome/.

16) Funkhouser, T.A. and Séquin, C.H.: Adap-
tive Display Algorithm for Interactive Frame
Rates During Visualization of Complex Virtual
Environments, Computer Graphics ( Proc. SIG-
GRAPH’93), pp.247-254 (1993).

(CFE 104 6 A 1 HZH)
(PR 10 4 12 B 7 HIRER)

HRE RN (EE&H)

BEFD 46 £ 4. PR 8 FRITKE
REFEERE RN SR 2 E s
TEREET. BEFERELEREE
Fh, L~ AL VT - ADSE
IZEBR %2 #D. ACM, IEEE Com-
puter Society & H.

¥eiR 8| (F£ELEBR)

BN 46 FA. TR 8 ERFKRY
REEHZ ARG R 2 S
TERBET. HERNSERELRES
Zh, TV F I —-FIRERES X7

; LA, WA V¥ T o — A CER
ZH>. ACM, IEEE Computer Society & 5.

B+ & (E&H) ,
ESmWNE S SR LR &
1984 £ L) TRON 70V 27 b -
=8 =L LTH LS D L
O ¥ a— S IRRDOBEIH DRI
s o301, REda v Ya— 9
WMEEFELT Y INIa—I 7 A0BESY, HEK
ERAEMIEEYEIIBWTEINT S,



