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Evaluation of Tangible Avatar Interface for VR Space Navigation
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Abstract

The authors have developed a tangible navigation interface to assist nav-

igation in VR(Virtual Reality) space. The aim of this paper is to show our interface is
effective on spatial perception. For this purpose, experiments to compare the tangible
navigation interface and the game controller were conducted. The results showed that

the tangible navigation interface is superior in
always be aware of the bird’s-eye view of the

spatial perception because; 1) a user can
VR space, and 2) somatic sensation of a

user’s arm helps him/her to memorize spatial orientation and distance.
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Fig.1 External view of tangible navigation
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Fig.3 Position and orientation measurement
of tangible avatar
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Fig.6 A virtual notice board(a) and
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eye view from front screen
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somatic sensation experiment
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Fig. 15 The errors of the cases which have dif-
ferent distance to the mark

8 p—

7 4 —savra—s|
— 6 4 — El42 2T NT A
£
W5
arg 1
e 4
]

3 2 -
1 -
0 L

-45 -30 -15 0 15 30 45
—I~O A EE]

16 AR ORBEBIHRE
Fig.16 The errors of the cases which have dif-
ferent angle to the mark

& B 720 HERR L 2R E B A AT\, Nx@ﬁ%@
ﬁﬁTL< CEINSLTWVWI E 2R L
DFER, ¥V TN — /5/4/&71~
, ZBRARRANCA L THRI CTH B Z LATRENT. 2
@Elttf,&/yfw%65~yay4y77l—
2%FHTH LT, HEEECHEICER Yy 7L
DOAEEHMERRRTE, BRI EICERL 2055
9//7WTN7®3/FU~W#ﬁbﬁ% He—
FOREDOWIREEIC X 0 IR ECHRER AR S
nedTwnEn) ZEEFHEHLMIL.
UL, FYITNTNSEERETLIET, Bl
H%ﬁ‘i DBRICEEEINL W) Z L2 ERT L7720
CFEM A EB AT OLENH S LEZ NS, T4
@&mbtny%ﬂ@%—AﬂfbD—7®i#;y
VaAAFAv 3D T TR TV REVS M AT
EAEXF AT OB L e oA 24 V8 72—
AbHAEH., ARBRIEIINSDEETINA A L DILEREERR
bITHITETH 5.

- 129 —

NI | -El ectronic Library Service



The Virtual

Real ity Society of Japan

BAN—FwILUT T 1 25

HEE

KAFFEE, S - BRSO ERIE (R r—97
WV VR 2 V5 &R - ILERM o %E ]l o—3%
ELTEBENE L.

3]
[4]

(10]

[11]

[12]

(13]

[14]

(15}

(16]

SE A
ARG A5 — 4y FEROEEHEHRITS 1,pp.
144-147 (2000).
M, SRE, IITE, HHEMGA, BRI, il
WFE: Y UTNT NS EZFMA L VR 2R E—
YavA vy 7 e— ADOMEEFHL, HAN—F v IL)
T T4 A 8 mRAEICE, pp. 501-504 (2003).
Lynch,K.:The image of the city. MIT Press(1960).
B BRI & Z2ATE), (OESERER Vol.30,
No.2, pp. 188-207(1987).
Cruz-Neira, C., Sandin, D. J. and DeFanti,T.
A.: Surround-Screen Projection-Based Virtual Re-
ality: The Design and Implementation of the
CAVE., ACM SIGGRAPH ’ 93 Proceedings,
pp.135-142 (1993).
LI AR B, AR SEAE, /INACTTRR, BEE: ek AR
6 H7 4 A7 L4 COSMOS D% & =l F ¥ r—
TaviIZBIBHME, HAN—F v V)T YT 4 =%
£FHICEE, Vol. 4, No. 3, pp. 531-538(1999).
EHEER: EAMERTFEE AV 0aE—-a g
V=7 =R, BERN=F XV T T A —FRw
S5k, Vol. 5, No. 2, pp. 853-862 (2000).
Mazalek, A., Davenport, G. and Ishii, H.: Tangi-
ble Viewpoints: A Physical Interface for Explor-
ing Character-Driven Narratives, Published in the
Proceedings of SIGGRAPH, July21-26 (2002).
ZVRE, BRI, #REF: Cypher - 70 v 7T
R LB R L EEOMAE Y AT A BIEETY
&% 6 Bl VMA B3t FH%E, Vol.6, Nod, pp. 1-7
(2001).
JEAAl—, Sciammarella, E.: ToolStone: %744
HEEXTTREICT 5 AT /734 A, WISS’ 2000, Vol.
24, pp. 7-12 (2000).
Rekimoto, J. and Saitoh, M.: Augmented Sur-
faces: A Spatially Continuous Workspace for Hy-
brid Computing Environments, Proceedings of
CHI ’ 99, pp. 378-385 (1999).
FATVIN - TFTIY, TT 7TV TVl b 28
RIZRARIZEN > R 7 v 27| pp. 198-199 (2001).
FREEL, TG, AN, T, U E, B
BE, BHEE#: A7 — 5 7NV VR VAT Az Hwiz#
BRI T Y OFRME - VXISV HEFICBI S
JERZEE-, HAN—F v V) 7)) 7 4 — SR EE,
Vol. 8, No. 1, pp. 65-74(2003).
R,N,Shapard. and J,Meter. : Mental Rotation of
Three-Dimensional Objects, Science, Vol.171, pp.
701-703(1971).
EEM: [max—YasrAry 72— BES
W22V, BRN=F YV 71 7 1 —ZERHIEE,
Vol. 5, No. 2, pp. 821 (2000).
Iwata,H. and Yoshida,Y.: Path Reproductfion
Tests Using a Torus Treadmill, Presence Vol.8,
No.6, pp. 587-597(1999).

(2004 £ 2 B 2 B21t)

- 130 -

Vol.9, No.2, 2004

[ & ]

(FEEEB)

2003 & MPKFEZFHTF VAT
LEpEEESE . FE RARSERERG L HE
BLEMEMAZE, HALLEDL, 7V —
T LT, ba—UA VT T—AD
eIz fEE.

(IE£R)

1996 4ERLIR K LS80 T2 s B
THEIHERAEG T, FEMREIRIRA S
At VRICXBTFVINT =W AT %
s LTy T oy EE, KRR
TRY AT AOFMBAEICHESE. 2001 8
15 - BUATSHERTZEH.

(E%xR)

1997 P RFBEZFHTE AT L
SRR, 1999 R AKFRFEFAE AR
P FERHME T, 2002 EFRARZERER
T RRRE TR A SR, [FER
AR mB EFATT £~ & — R D)
F, BAEICES. HEREETR (CSCW),
Th—T 2T, AEEHREREOIZEC
e, Bt (%)

1993 FERIA TERF B AW ER R AL
%, 1098 FRKRFRFRETAIIER
WyHEFELOELREBET. AERE
ftr ¥ At BUEICES. U7 VoA
4 CG, VR OB T 7)) r—3a i
DEIFE - BRI ICHEH. L (B%) |

(E&B)

1986 HH K F LEMMEM T F R
¥. 1988 FREIKRERFERIFHR TEHER
BB T, 1992 ERIRFERFERE L
AMEE T 1992 SFFLE R TERHE
ffi. 1997 %5 5 ¥, Dept. of Comp.Sci.,
Univ. of Calgary & BHF%EH. 2000 4
FIE KA TR BIR. AR
1 (CSCW), 7V — 7% = 7 DIRFRIHE
FoELE (I,

(E£E)

1977 SERFARFE T F R AR T8
I 1997 ERRFRAFRISLIREE T.
1982 EEFAFERFERELTFRET. FE
IR L5 e T R B AT,
1983 £ KFBh#EEZ, 1999 £ K
KRR LR Fe B M R L B
%, FERRRFESmAFEAME £ >
F—HIRBEICES, FIZV AT LT,
La—vr Ay Txz—RA, )N—F¥)
D7) T 4 ORFRICHER. THE+

NI | -El ectronic Library Service



