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Construction and Evaluation of Personal Agent-oriented
Virtual Society PAW (the 2nd version)

KouicHr MATSUDA (KOoul MA2DA)t and TAKAHIRO MIYAKET

In recent years, communication network and computer technology enable to create a cy-
ber space on the Internet. In this environment, several 3D shared virtual spaces are already
realized. The next step is to realize a virtual society. We constructed the personal agent-
oriented virtual society PAW (Personal Agent World) on our own CommunityPlace system
and evaluated it on the Internet. Unlike usual 3D chat systems, there are a lot of autonomous
agent with users and social/environmental infrastructure in PAW. After 8-month trial and
evaluation of PAW (PAW1), we constructed PAW2 (the 2nd version of PAW) based on the
PAW1. In this paper, we give an outline of the underlying system of PAW, design policy,
basic function of PAW1. According to the evaluation of PAW1, we describe new functions of
PAW?2 and its evaluation. Finally, we propose the “Virtual Society Middleware” that enables

to create a virtual society like PAW.
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Fig.1 A screen shot of PAW2.
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Fig.9 In-world BBS.
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Fig.10 Area and dialog box for changing avatar’s color.
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7}

8 }

9 public class SeedObjectEntity

10 extends EventObjectEntity{

11 e
12 // 0000000000
13  public void doEffectRemove(Object w){

14 // DBOOOOO (DOOOO>O00
15 m_springEvtMgr.registSeed(this) ;
16}

17}

18 public class Flower(ObjectEntity

19 extends EventObjectEntity{

20 PN
21  public void recvClickObject(

22 EventUserEntity user){

23 if (checkClickUser (user))

24 pickupObject(user); // OO0
25 }

26 }

5.4 000000

O0D000O0PAW2000000000O()O 3
000000000000000000000000
000000000000000000000000
00000000 ((2)U000000ooooogon
000000000000 0000000000(3)
PAWOOOOODOOOODOOODOODODOOOD0OOO
000000000000000000000000
000(4)0000000000000000000
0000000000000 00®oooooo

00000000000000000000000
000000000000000000000000
000000000000

6. ODOOOO

PAW20 000000000000 OOOOOO
OoooPAWOOOODOOODOODOODOOODOOO
goboooooooocoooboooboooooon

6.1 PHSOO

PHSOO20000 100000000000 100
0000080000000 8%LOOUO0OOO
OopPHSOOOOODOOOOOOO1990 600 1
goooooooooolboooooooon 128d
ooo0222000000000000000000A0
gboooooblllobooooooooooooo
goooosooobooooooo sgloooon
ooobobOoooboooooooooooonooosa
000000 8%iooooooouooooooo
gobooooooooooboboooooobooooon



Vol. 41 No. 10 00000000000 oooooo PAWO O 200000000 2705
s
(EE) kR DS k-] e ! 56
1Bk s l
1OREELE EPAM OWEEL BT i
OPAN2 0D — ILE PIBTRE * s
P e iﬂm
— |
31:# i - 181
e g
et HLRE —
" 154 55w
] 428 (55K) o
L A LR
0 100 200 300 400 500 Es
8 33
012 [0O0O0O0O0OO0OODOOO0O0OO0O
Fig.12 Usage of In-world BBS. R 0
k-3 60
B 173
Wi OE BLCFR 173
15% (220 19K (220) e — ()

Fmith __
24% (220) PEMOIES

23K (346)

a1-H-—
il 8 FAT L 3K (52)
A~ k&30 TAT L3R

4% (51 THOO1)

013 0OO0OOOOoOoOoooOoooDooboOoOoo
Fig.13 Contents of In-world BBS.

0000000000000O0 PHSOOODOODO
000000000000000000000000
000000000000000000000000
000000000000000000000000
00O

6.2 0000000000

PAWIDOODOOODODOOOODOOOOOO0O
0000 120000000000000 4000
000000000000 000000000000
000000000000000000 PAW200O0O
PAW10ODO 200000000

PAW200000000D0 1000000000
000000000 0OPAWOODOODOODODOODO
00000000000000000000000O0
00 13

00000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000 PHSOOOOOOODO
000000000000000000000000
O0D0O000000O00Oon

000000000 000D0000D0O0O0O0D0O
00000000000 00D00000000000
000000000000000000000000

u] 20 40 60 280 100 120
014 0000OO0OOO0OO
Fig.14 Usage of changing avatar’s color.

goooobooboooboooobooooooooa
gbooboooooooobooooooooboooooon

6.3 DO00O0OO0O00O0000O0

boboooooboooooooooiegoa soo
10000000000000Oo0 1100/0000
00910/00000 30%00000000000
oboboooooooobooooooooo

PAW20 000000000 O0O0OOOOOOOO
goooooboooobooboobooobooD 14
goooooOooooOooOooooboboobooboon
Oo0oooOobPAWOOOOOODODOOOOOOOO
gooboooooooobooooooboooooboon
ooo0o0o0 19990 600 838000 0uoooonon
gobooooooooboboooooooboooooo
gooooboooooooooooooocooooon
oood

7. 0oOoOoooobooog

goooooboooooooooooboboooboo

000000000000o0o0ooooooPAW200

gooooboooooooooooooooooon

o000 s3s00o0ooooob1s0b00oobooboobooon

gooooooooo

(1) Im-world DD OODOO
goooooooooboooooboooooo
00oooOooooooorPAW20000000O
gboo0o0Ooooooooooooocooooo
goboooboooboooooooooDo

(2) Inter-world DO OO0OODO



2706 goooooooo

Inter-World

Ny rEyd 213

Y
Outer-World | |

AR RG24 élé

In-World

Y7 LS

fRigitF
DB
DB

015 0000O00000000000000

Fig.15 Virtual society middleware architecture.

oooooooboboooooboboobooo
oooboooooooobooobooooo
O000000o0OoooooOooPAW2000
000000000 pHSOOOOOODODOD
(3) Outer-world 00 O0O0OO
gooobobooooooboobooooooo
gooooooooooboooobboobooon
0000000000000 00000PAW2
oooooooo pBOOOOOOOOOOO
gbooobooooooooooobooooboog
ooooooboooooooo
OO0O0O0O0In-worldOOOOOOOOODOOCODO
gbooooooooooooobobooooooonoo
gooooboooooooobboboobooooooao
PAW20 000000000000 COOOOOOCOO
goooboooooooooooobooooboooo
ooo

8 0O O O

ooooooobooobOoobooooooooooon
PAWOODOOOOOOOOOO CPOOOOOODO
000000000 PAWODO 20000 PAW20O
O0oooOoOoOoooOooooooorPAW200000
goooboooooooboooobooonoo

PAWIOPAW20 0000000 OOOOOOOO
gbooboOooooobooooobooooDbooo
gooobooooooooboooooooooobo
goooooooooobooooobooooogoa
goooobooooooboooooooboooobo
goooobooboooooboooooon

uooobooooooOooooooooboooo
oooodoooooooooooboooboooooo
PAW200O00O0O0DOODOOOOODOOOOOOOO
gboooooboobooboooOoooooooon
goooooooooooDboboooooooooon
gooooboooooooooooobobbOobo

Oct. 2000

000000000000000000000000
000000000000000000000000
0000000000000 00000000000
000000000000000000000000
000000000000 00000000000
000000000000 DO000OoDooOn

o o o o

1) The Virtual Reality Modeling Language,
ISO/TIEC 14772-1:1997.

2) Honda, Y., Matsuda, K., Rekimoto, J. and
Lea, R.: Virtual Society: Extending the WWW
to support a multi-user interactive 3D envi-
ronment, Proc. VRML95, San Diego, USA.,
pp.109-116, ACM Press (1995).

3) Matsuda, K., Honda, Y. and Lea, R.: Virtual
Society: Multi-user Interactive Shared Space
on WWW, Proc. 6th International Conference
on Artificial Reality and Tele-Ezistance (ICAT
96), Tokyo, Japan, pp.83-95 (1996).

4) 000000000000 00000000 bit,
Vol.30, No.9, pp.2-10 (1998).

5) 00000000000 0DOoDOoOooDOoUooO
OPAWO O 2000000000DICOMO O
000000000 pp.637-642 (1999).

6) DO000OOoO0ooOUoOooUOoooOooOoOoooo
O00oooooooooo PAWOOOOOOoO
000000000 D-IIM Vol.J82-D-II, No.10,
pp.1675-1683 (1999).

7) Carlsson, C. and Hagsand, O.: DIVE — A plat-
form for multi user virtual environment, Com-
puter and Graphics, Vol.17, No.6, pp.663—669
(1993).

8) Hagsand, O.: Interactive MultiUser VEs in
the DIVE System, IEEE Multimedia Maga-
zine, Vol.3, No.1 (1996).

9) D0o00oO0oDOoO0o0ooOoooOooooOooo
oooooooooo—0oooooooo T™
O0000oOooO0oDOoO0oooooooooogo
000000000000 0000DOooooon
0 0 Vol.1, No.1, pp.43—48 (1997).

10) Waters, R.C., et al.: Spline: Social Virtual Re-
ality with 3D Animation, Spoken interaction
and Runtime Extendability, Presence: Teleop-
erators and Virtual Environments, Vol.6, No.4,
pp.461-480 (1997).

11) 0000000000000 WWWOoOoOooo
00o0o0O0o0oooooooooooooooog
00000000 CSVS98-11, pp.31-36 (1998).

12) 000000 oOO0O0ooOoooooooooooo
ooo3000ooooU0oooooooooog
O0oooo0ooooooooooooooooo
000000000000 0CSVS98-9, pp.19-24



Vol. 41 No. 10

(1998).

13) 0000000000000 00 PeopleSpace
000/0000/000000000000o00
goooooooOooUoooooooooooo
0000 Vol., No.1, pp.13-18 (1997).

14) 0000000000000 U0OOoODOOOO
000000000000 oooooooooo
gooooooooooooobicoMoood
0000000 pp.653-660 (1998).

15) Schiano, D. and White, S.: The First Noble
truth of CyberSpace: People are People (Even
When They MOO), Proc. CHI’98 Conference,
ACM Press (1998).

16) Muramatsu, J. and Ackerman, M.: Comput-
ing, Social Activity, and Entertainment: A
Field Study of a Game MUD, Comupter Sup-
ported Cooperative Work: The Journal of Col-
laborative Computing, Vol.7, pp.87-122 (1998).

17) Benford, S. and Fahlen, L.: A spatial model of
interaction in large virtual environments, Proc.
8rd Europian Conference on Computer Sup-
ported Cooperative Work (1993).

18) 000000000000 OQUDOOODOOO
00000000000 oooooooooo
oo0ooo0o0ooooooOooooooooo

OPANLI toolkkitMOOOOOOO 500000
O0oO0ooooooooo (1999).

19y 0 0000000000 000000 PAW
goooooopoOoOooOogoooooooooo
0o0o0o0o0oooooooooooooooo
000000000Vol4, No.1, pp.19-24 (1999).

20) Regan, T.: Taking Living Worlds Into Peoples
Living Worlds, Proc. VRML98, Monterey Cal-
ifornia, USA., pp.71-82, ACM Press (1998).

21) Matsuda, K.: Evaluation of Personal Agent-
oriented Virtual Society — PAW, Presence:

goooooooooooooooo

PAWO O 200000000 2707

Teleoperators and Virtual Environments (to be
published).
(0bo120301000)
(0o120907000)

g o O

gobooooooboooboooooooooooon
goooboooboooboobooboooboooon
goboboboooooooobooboooooobooon
goboooooooooooooobooooooon
gooobooooooooocobobooooooooboo
obooobooouooooooooooocoooboo
gooooooooboooooon
oooooooooobooobD mmoooo

00 Oooooooo
19840 000000000000
00oooooooooobo NEC
0000o0o199% 000 SONY O
4 Jo00oooooooboooooa
‘ "‘L goopPNCOODOODOOOODO
goobooooboooboboobboobnoboo
O HCIOODDODODOOOOOWeb3DODOOOODODO
Technical Advisory Board 00 O 0O O

\ e
e

oo oo

199 000000000000
gboobooolesoooaoan
ooooooooocooooooon
ooooooosoNYIoooooo
goboooobooooboooooo




