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Estimation of Pointing Direction Based on Operator’s Posture

in VR Space

MASATAKA IMURA," TADAYUKI TAKEDA,*? HIROSHI SASAKI,tt
YOSHIHIRO YASUMURO," YOSHITSUGU MANABE?
and KUNIHIRO CHIHARA'

We propose the estimation method for pointing direction from users’ posture to establish
smooth interaction between users and virtual objects in virtual reality space. We describe the
pointing direction as weighted average of reference directions which connect between some
parts of user’s body and the fingertip of index finger. The weights, which depend on individ-
uals, direction and distance, are estimated through repetitive calculation. The experiments
reveal that the proposed method can estimate the direction which users intend to point ac-

curately.

1. Oo0o0oano

00000000000 Virtual Reality; VROO O
0000 19800000000000000VROO
000000000000000000000000
000000000VROOOOOOOOOODOO
000000000000000000000000
00000 VROODOOOOOOOOOOOOOOO
0000000000000000000 20000
000000000000000000000000
000000000000VROOOOODOODOO
000000000000000000000000
000000000000O00O0ooogb’®)g

VROODOOOOOOOOODOOOOOOOOOO

t00o000o00ooooooon
Nara Institute of Science and Technology
ft0ooo
Kobe University
Y 000000000 0000000000
Presently with NTT DoCoMo, Inc.

1307

000000000000000000000000
00000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000D0000000VROOOOOOOODOOOO
000000000000000000000000
OoY"90000000000000000000nn
00000000000000000000000
00000000000000000000000
00000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
VROOOOOOOOOOOOODOODOOOOOO
000000000000000000000000
000000000000000000000000
0000000000000



1308 goooooooo

oooooooboooOOO0OO0OO00O00b0O000vRO
goooobooooooooooooooooooo
gooooooooooooooboooonoooon
oobooooobooooooobooooboocooobooo

2. 00000

000000000 00000000000000
000000D00D00D00D000000000000
000000000000000700000000
000000000000000000000000
000000000000000000000000
0000o®0000000000000000000
000000000000000000000000
000000000000000000000000
09 0000000000000000000000
0000000000000000000000000
000D00000000000000000000
0000000000000 00000000000
0000000000000 0o0oo0oooon
00O00000O0oooooYooooooooo
00000000D00D00000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000 00D0000000

3. O OO0

goooooooooooooobooboooooo
gooooboooooooooooooooooooo
gooooboooooooooooboooooooo
oooooooboooobooboooooooooo

3.1 0O0O0O0O
gobooooooooooooooooooooo
gooooooooooooooboooooooo
gooobooooooooooooobooooooo
goooooooooooboooobooboooooo
goboboooooooooooobooooooo
ocoboooooooOoOobooOoOo0oooooOOO0omoOon
gooooboooo3gooooocoooooooon
goo3stoooooooooooon 1™

3.2 0000000000
gobooooobooooooooo3boboooon
gooobooooooooboobooooboonoooon
goboooobooooooo
gooooooooooooooboooooooo

Mar. 2007

B2

- BEESHE3:
1855 Fa

01 0D0000oooOooooooo
Fig.1 Reference directions and weight parameters.
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Fig.2 Processes of direction estimation.
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Fig.3 System configuration.
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Fig.4 Positions of markers.
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Fig.5 Target objects for experiment of reference
parameter estimation.
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Fig.6 Scene of experiment of reference parameter

estimation.
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Fig.8 Result of estimation from individual examinee

(Examinee A).
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Fig.9 Result of estimation from individual examinee

(Examinee B).
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Table 1 Reference parameters of Examinee A.
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Fig. 11 Moving path of target object.
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Table 2 Errors of estimation.
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Fig.12 Scene of experiment of prototype system.
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Fig. 13 Instruction of analog controller.
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Table 3 Comparison of amount of time required.
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