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Study on Placement and Presentation of Multiple Avatars
in MR-based Distributed Meeting

YASUHITO NOGUCHIt and TOMOO INOUE?

Although distributed meeting support is one of indispensable network services, presenta-
tion of meeting by other visual media than 2D video has not been studied enough. Mixed
reality (MR) technology can be one of the method that conveys sense of reality in a meeting.
However, optimal presentation of avatars by means of mixed realily technology is not well
known. This paper describes an experiment that explored spatial arrangement of multiple
avatars through video see-through head mounted display (HMD). As a result, it was shown
that spatial arrangement of multiple avatars affects a meeting in the MR world. Also, it was
shown that the size of an avatar on a HMD which people recognize as life-size was smaller
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than that on a 2D display.

1. Oo0o0oano

gooooooooooooooboooooooo
gobooooooooooooboooooooooo
gooobooboobooooooooboooooooon
gooobobooooooobooboooooooooo
gooobooooooooboboooooooooo
000000000000 0O0O0D0OOoOoooYo0
000000000000?200000000000
gooooboooooooooooooobooobobo 10
gooobooooooooooooobooooooo
0000000000000000Y 0000000
020Gbps 000O0Y 00000000 OOOODO
gooobooooooooooboooooooooo
goooboodoo2b0c00000000C0O00OnDon
gobooboobooooooooooooboooooooo
OoO000200000 2b0O0OO0O0OOOOOOO

t00o000o00D0o0b0Ooo0oOoo0oo0o0on
Graduate School of Library, Information and Media
Studies, University of Tsukuba

54

000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000O0
0000000000000000000000
0000000000000®9000000000
000000000000000000000000
000000000000000000000000
000000000000000000700000
000000000000000 100000000
0000000000000000®?000000
000000000000000000000000
000000000000000000000000
0D000000000000000
0000000000000000000000O0
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000000



Vol. 48 No. 1

gob2000000000C000003000A0
ocoooooOoOO0OO0OO000400000000000
gobobooos0000b000000ob0boc0o0ooonn
gobobooooooobebOOOOODOOOODOO
goooobooooooboooooboooooooon
ooo

2. 00000

000000000000 00000000000
000000000000000'"20goooo
0000000000000 000000D0000
OO0OO0OO0OOOMERMAID' 00000000000
000000000000000000000000
00O0o0ooo0oo®»90300000000000
0O MAJICYW OODDOOOOODOODOOOOODOO
00000000000000000 eMulCS*™ O
000000000000000000000000
100000000000000000000000
0®9000000000000000000000
000000000000000000000000
0000000000000000000000000
000000000000 00000000000
00000000000000000000000000
000000D0000000000Y¥YYooo0o
000000000000000D000000000
000000000000000000000%2g
00000000000 0O00O00*®92Ygoo 2D
000000000 2DD000000000000
000D00D0000000000000 Hydra??0O
HERMES?® 00000O00000O00D0O00O00
000000000000000000000000
000000000000 00D0O000n

3. goooood

3.1 00000000
‘000”00 “00”’000000%000000
cGUDO0O0DODO0O0DOO0ODODO0ONDOODnOn
000000000000000000000000
0o0o00O0oooog
00000000000000000000000
00000000% 00000000000000
0000000000 000000000o0on
000000000002 000000000000
00000000® 00000000000000
000000000000 0000D00000000n
0000000000000000000000n?

oboooooooooooooooooooboooboooooo 55

0000000000000 00000000000
0000000000000 0000000000
00D0000000000000000000000
00000000000000000000%000
00D0000000000000000000000
ooo*ooooooO0o000000oOoDnooogon
ooooooo®®ooooon
000000000000 00000000000
0D0000000000000000000000
000000000000 0000000000000
000000000000000000000000
000000000000 0000000000000
0000000000000 00000000000
000000000000000000000000
000000000000000000000000
000000000000
3.2 000000
0D000000000000000000000
0000000000000 00000000000
00D0000000000000000000000
000000000000000000000'9912g
000000000000000D04000000
0000 00000O000O00000000
0000 0000000000000000000
00000000O00O0O0nDo
0000 0000000000000000000
0000000000000 000000000n
000000000000
0000 000D0000000000000000
ooooo
0000000000000 0000000000
0000000000000 D00D000000000n
ooo'9M)gpoooo0o00o0ooo0ooon
00D0000000000000000000000
000000000000000000000000
0000000000000000000000000
000000000000000000000000
0000000000000 00D000000
0D000000000000000000000
00oOo0O0oOoo??)000000000000on
000000000000000 2DD0O00000
000000000000000000000000
00D0000000000000000000000
000000000000000000D000000
000000000000000000000000
00o0000020D00000000000000



56 goooooooo

000000000000000000000000
00000 3D000000000000oo0oao
0000000000000 0000

0000000000000 0000000 2DD
0000000000000000000000000
00000000000 000D000D000D0O00n
00000000000 D0000000000000n
000000000000000000000 500
0o0ooo0oog

3.3 0000000000

000 2D000 TVOODOOOO0OO000000
000000000000000000000000
0000000D000D000D00000000000
0000000000000MAJICY ODOO0OO0O
000000000000000000000000
00 200%0000000000000000000
00000000 7% 0000000000000
000000000000000000000000
00000000000000000000000

0000000000000000000200 3
0000000000000 1md2m04mO 300
000000000000000000000® 0
00000000000000D00000 27000
000000000000000000000000
000000000000000000000000
000D0D000000D000 3000000000
00000000000 000D000DO00DO0n
ooooog

00000000000000000000000
000 HMDOOOOOOOOODOOOOOOO00000
000000 Welbo® 00O0DOD0O0OOOOODOO
000000000000000000000000
0000000000000 MO0000000n
000000000000000000000 HMD
00000000000 D0000000000000n
00000000000 000000D0D000MmO
0000000000000 40em 00000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000

00000000000000000000000
0000000D000D000D00000000000
000000000000000000000000
0000000000000 00TVODODOOODn
00000000000 000D0000000no

Jan. 2007

goooooooooobooboooooooooooo
gbooooooooooobooboooenonoOoOoOO

4. 0000000000

4.1 0O00OO0OO0DOOOOO
00000000000000000000000
0000000000000 00000000000
0D0000000000000000000000
0000000000 0000000
000000000000 00000000000
000000 100000000000000000
000000000 HMDOOOOOOOOODOOD
000000000000000000000000
0000000 0O00O0O00o
000000000000000 10000000
000000000 DO00D0O00D0O0 3000000
0000000000000 00000000000n
000000000000000000000000
0000000000000 00000000000
0D0000000000000000000000
0000000000000000 20D00000
0oo000O0O00OoooOo
00000000000000000000000
0000000000000000000 30000
00D0000000000000000000000
0000000000000000000000000
42 0DO0OO
00D000000D00000000 MR Platform
0000 00000HMDOODOOOOODOO0
0 VH-20020000000000 640 x 480 x GBA
092000000000 H51° x V37°02m 00
920000000000000000 Polhemus 00
FASTRAKOOOOODOODOO C++0000000
000000 Open Inventord SGI O OO OpenGL
ooooo
4.3 000DOO
0100000000000000000 200
0000000000000 0000000
1000 1000000000000000000
00000 1004000000000000000
00000 HMDODOODOODOOOOOOOOO0OD
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000 00000000D0000n
0000000000000 DO0O00O0DO



Vol. 48 No. 1

MR Platform

rSound Insulation Booth,

Wueless Mic A
l Speaker
Video Display
W)reless Mic B

|Ho ®

Speaker
Video Display

E Wireless Mic C
<0 @

Speaker
Video Display

System

I

Audio & Video S === =-=--- =
01 0D0oo0o0o0oooooooooo

Fig.1 Schematic diagram of the prototype system.

02 0000OO00OOoOoOoOoooooogo
Fig.2 Appearance of the prototype system (partial).
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Fig.3 Seating arrangement templates.
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Fig.4 Appearance of two avatars.
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Fig.5 View of a user.
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Table 1 Results of the questionnaire on the seating arrangement (A) and (B).
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oo oo 0000 pO
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3.0000000000000 4.67 3.00 *0.072
4.00000000000000 5.33 5.83 *0.083
5.0000000000000 5.17 5.67 *0.083

ON =6; **: p < 0.05, *: p < 0.100
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Table 2 Order of experiment.
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Fig.7 Upper: View of a subject using HMD
Lower: View of a subject using 2DD.
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Table 3 Results of the experiment for the size of an
avatar.
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