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Design and Implementation of a Novel Method Suitable
to Separation and Observation of Virtual Objects in 3D Space

Mai Otsuki, Tsutomu Oshita, Asako Kimura, Fumihisa Shibata, and Hideyuki Tamura

Abstract — In this research, we consider the manipulation of 3D virtual objects consisting of
many parts in mixed reality space. We propose a method in which users can pick up only one
part of an object they need and observe the relative positions of the parts and the connections
between them from various directions. Our method uses metaphors in the real world. User
studies showed that our approach helps users to avoid incorrect operations and improves the
operational feeling and responsiveness. This paper presents the details of our proposed method
and a system that can realize it using gestural inputs.
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Figure 1: Example of our system’s operation. User
can detach and observe virtual 3D objects grouped
in a multi-level hierarchy.
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Figure 13: Magnet metaphor: Detaching parts of train using magnet metaphor.
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Figure 14: Separating parts of foot bone model using rubber-like glue metaphor.

EWVWIHIERRD T2, ZHICHOWTEEE LTH
RIS LR 7 +— Ry 7 %238
M35 L TEMKEZBR T EE201D.

C WEHEN TR LI5S, LT —
VIR IS U7 R ) e\ &> CTHIBINEE IS S
TRIND. LnL, REGHAO CFLBEL- &
T2 Fae DVNE L, BEIEE /NI WEZDIZ, *
DOFEPEIBITE L 6D, EEORERL T
ZHUCOWTIE, EBEOBA S IXRAR D0, BRENE
ZEMLFEEZEANTLINE I D, EATLHRE
X EORE THIUTEFEE 2—FIZZIF AND
NDDNERETDBENDD.

* FREER O BEBHHNICH 500 E D
DI, EVWIERARD -7, ZoMEE
iR D=0, BlzIE, BHFEHFICBWT, Wk
DOHIBEIZ &> TSI D8R S 2 BELT 2 0 L [HERIC,
BROHEIZ L - TRBHEE LT 0o Tz,
HR7 4 — KNy 72D HEREZLND.
(TLKEFEFA 2T 7]

WA AZ T 7 LR, BIERIEL TV AHORED
DIR—=I NE S InE R TE D ADFENT.
CHER T 40— Ry 7 REEIR RIS, BlE
DRI RT N LR TH-T-. HE T

4= RNy 72O TY, N—YHOEBEIZS T
TLDORIRRKINENT D720, WIHINEN D E
DONLB| = B XA 5 0y, BIfER 2
FIZH DN E I DR TH D E VI FERNH - T-.
N TT R L2 2 OXFNIMA A X 7
7 EIXRRY, HEGHAORICHDITEFEEEL -
EEXDHRENKE LD, D=, FENIET 5
N ECS I INCY (oY

OCEENI S E WSS

MDA E T 71X, BN T DT DB DT
HDLDIZHKIL, VaAfr b AZT 7 T THRE
WPITZ 5720, RAL-SWIZHDHEED N~V F L
DT N—TIRE LT WAICERTH L. oh
X, BERICto A 2 7 71280 B2 26, JFH
LTS Z & TROEEDRDM ERARNLD LD
Sk A 4372

AT, TAMEEERN A X T 7 T, O ERERRIC
BUEL CW A NR—=YDOREER ZRT 74— K3y
T EPTRLTWER, PaAfr M AZT7 7 TIEFEIZ
Z DB TR RIRE/R =Y OB 2 2 THERL
TW5., ZDw, N—=UNEELTWHEEITHE
FHOLBELTEY, ENNEDOR—Y OB
DOPBDLMPVIZWY, EWo=fE R H-T=. ZD

- 235 -



BAA—F v LT YT« $RHBXE Vol.16, No.2, 2011

K15 YaAf M AXT7
TaAfrhDOER (A TDOETI)

Figure 15: Joint metaphor: Display of 16

virtual joints where the parts connect.
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Figure 16: Joint metaphor: Detaching object.
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Figure 17: Observation of the parts which were ungrouped (using motorcycle model).
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