[RIVF AT 7, 538, Wi & T30 )L(DICOMO201 1) > RI Y L] FR234E7H

1=PE MR BREEICH T BRIEEE AL
EE L RIEYMDEREHLE

EUIE £ SR T e I — 12

AR, MR ERICEE IR (MR) ZHD ANV AT LD E N T & .
OV AT LTIRERD I—HFEE LTV 2 EZYAZ 8 & U TEEZERICETR
L, AV A0 OEYEZEREDE S L TEREMTYROMEZ SRS T &
MTE5. ThERHTSC & TEBICNT 2/EER R IREE 725, LML, MR
ZeR I % 3 ORISR B T LI L <, Brc BT IR L TEYA
FIEMICEREDE B LR TERVEVSMENDH -T2, T TAMZKTIEZ, MR
ZEMNCI50) B YA Z T U ToEBRmaif eS0T, Yk & Y72 IEfEIC B
BRSO ONEEEIRET S, MERICET 253 S LIc s 2 e T
FoRTZHEDFELIIEZ D, HWD D WIEERFROMEIC 3 Jot THgRE TR
%, BREDEBDIEOHOHFHLVETHS. CORMERHVS T LT, MR ZERHICH
F% 3 ot Ze RSB L, RIS 23D EiE/aERAebE 2 RET
5. ERBEZICHDE, WHOBECHEOREMEDRS 3 DORMEIZIE L.
Z U TR O EREE & OLEBEEERIC X 0, 5EkE MR IS0 2 8804
SHPEDH S MR- Tz,

Position Adjustment with Virtual Mirrors
for Remote Mixed Reality Cooperative Work

MAKOTO KIKKAWA, ! GINGA KAMET!
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This paper explores the effects of adding virtual mirrors to a mixed reality (MR) envi-
ronment to aid users in accurately positioning real and virtual objects in remote cooperative
work. Much research has been devoted to the study of remote cooperative work, and re-
cently systems using MR have been investigated. In these MR systems, users learn from ex-
perts at remote sites by manipulating real objects at their local sites to match virtual objects
controlled by an instructor at a remote site. It has been found, however, that users cannot
accurately adjust real objects to match virtual objects because of the difficulty in visualizing
virtual objects three-dimensionally in MR space. The addition of virtual mirrors aids users

in achieving accurate object adjustment by supporting visualization, especially with respect
to depth perception. Unlike actual mirrors, which show mirror images two-dimensionally,
virtual mirrors show mirror images three-dimensionally through plane-symmetric or point-
symmetric reflections, aiding users in easily visualizing the position of virtual objects. Three
types of virtual mirrors differing in symmetry or mirror angle are investigated in the present
experiment. Through a comparison of an experimental system that uses virtual mirrors with
a conventional system that uses no virtual mirrors, it was found that virtual mirrors are
effective in aiding accurate object adjustment in remote MR cooperative work.
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Fig.2 Three virtual mirrors.
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Fig.3 Workflow of remote MR cooperative work with virtual mirror.
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