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Remote MR Cooperative Work with Virtual Mirrors
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Abstract: In this research, we propose virtual mirrors for adjustment of position between real and virtual
objects in remote cooperative work with Mixed Reality (MR). There are various researches to achieve remote
cooperative work. Recently, a system which supports remote cooperative work with MR technology has been
studied. In this system, each user has a real object. The users achieve instruction between remote sites by
adjusting real object to virtual object which shows the real one in remote site. But users cannot accurately
adjust real object because three-dimensional spatial perception is difficult for them in MR space. Then, we
achieve accurate adjustment by supporting the spatial perception with virtual mirrors. Unlike real mirrors,
a virtual mirror presents the reflected image positioned on plane-symmetrical or point symmetrical point in
3D workspace. The virtual mirrors make positional awareness easy. We implemented three virtual mirrors
distinguished by the kind of symmetry and the angle of mirror. By experiments for comparing to the case
in which mirror was not used, we found the virtual mirrors effective for remote MR cooperative work.
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Fig. 1 Adjustment for instruction.
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Fig. 2 Three virtual mirrors.

BEEZT. GEEDO VR, MR BT A 81380 FIC8EE
RFRSEDLLONETHY, HEEHP T L TIEMZ
EEZTREE LT A, ZIUTH LA TR~ 2 85512
BRI RHEENTIE R <, ZRNOENRD 5\ I RO
fLHE S 3 RICIEA L L CHIESETWA. # L CHM
IR BICEET A 2 8T, FREICIRMEICERSD
FOHNE SRR ERTWE & RA V714 ¥ 7 TNA
ALGED 3 ODHED 1M TERD L HIRD, fkZE
HICBWTEMHICEREDE LN & % —H CTEIRHE

YA, BAEERH O LWTERRET S, ZoFE:
12X 0 ER MR EELIEY AT 2 OZ2/ AR A
R CE, HEEICB 2 EREE R IR ROREN T RE L
b, TR E LTI IE T ORLAST TEE O IR (5%
TEDEEDHITHONL. NS TR A EDMED
VERERERICHET L EEZON, FRINMEZEEC
GETHIEDRDONS.

Ml 22 BRI O IR TIIEB O 2 W TS E,T S
st G a Wb 2 & TVARWICRRI S 2 FEE 2 61 h
A, 72K SAOME R FERIC R 2 T UE R S v, KBRE
7 OIXFIRIMEEN G & PR R SIUEES RO AT
ML X VO THED VAR B RAMATRE L 72 5. F 724fH

© 2012 Information Processing Society of Japan

%@ CRFIRNT A EILLZFHELEZEZONLD, TDY;
WERFRT DM RET ALEND Y, FRIEDOME

\.JZOVC)KJJ%%)E#OOVC< A, —F, KRETIIEEOR

ENLELLED L) ZRGHETLHEPETH 5.

3.3 3 D8

FAZ ORI R OTER A OFE ML D 2 D
DEENHH. K2 xHNWTENENOERIZOWTH
Th. IR MOBEIAIIRR & R0 2 ODE 2 5
N5, HRFIIHEOH & FRRICHEI 2 EHE I LT tho
MEICHEBREZIORT 5. X 2(1), (1) 2 5 IHREHE % Jhitg
ARG FRENT VA Z L0 s, —F, &
FME 1 R IREIC L CHE R IR T 5. [ 2 (10D), (IV)

TIEERA VT 140 2 7 TN AD5e0 % Rl |2 SR E
PIIREN TV S, RICKHESFEO R E A CIEGEAED
R e il & 35 ik b e e & 35 ik
D2 ITAZENTES, fRFMEkiEL T2
HIRRE BRI IEY O AE IS U TREHE % § %#é
2(I), (III) TEARA T4 ¥ 7 TN ZADFIZ
ERDLEYIEREEINTWS, —F, {’E%mf'ﬁ%%r’%kﬁ“

%mﬁ@ﬁ®§ﬁuﬁi%mumﬁﬁéﬁ,ﬁ§i@

24



BIEF =G Vol.53 No.1 22-29 (Jan. 2012)

EEMOEERIIBNT—EL T 5. ZHBANIB VT
WCBATE HFIMORMBHETH L Z L, K24 ok
ERZZHBO X ITHEFIANC x B, &S KA y 8, AT
EHIANC zBhE Lz& &, K 2(ID), (IV) IZRT LI IZD
RIS oy FHIFATE 25 & ) IR Z HE L TV 5.

KFROTER 2 O LAREFEOFE AL 2 D0 bFEF4 D DIR
HENEZONDLY, FHICHEBREEI—RT 5 2 DO
FLCTIZX 2(IM), IV) IR L) ITREFEOMEIZL S
T, L LA UMEICHEEIRRENL., ZOZLhb
A NI FIRTT10) & SRR (TS AR BEE 2 3R T 2 iR Ak
T FREE, VEEZ2R % B0 | ST R IS IR & A 22 R 2L ME T
AFREE, € L CRUNFRICHR RS 2 SO FREED 3 D 2 iR KT
5. DRIZHEAT E NS HEATRIR S N5 22 A UE T TR
BORIEMTH L LIIFFCE DY, T4 R AKETH
GRS N A IRREEI SRS L VW E B ERZ LN L.
F 72 R 2 S IXRAT E DAL O F NI BT b 22
BrLECED LS.

3.4 RAESE#FAL 1ERE MR FEXE

AR SE &2 v 7235 B MR AEECIEORN B 3 & Fw
THHT 5. &8, X 3 1IMIEE MR L C e ikEms
BEgEZHH LTV ARHTH A, EHIRE, HIVEEE
ERLTBY, BREDH->TWAEAL VT4 v 7FNA
ADVEREB I & LTRZ TS, X3 IIRRED
FRLIEMBIEEZ LT NA A2 EbELIE LTS
BHETHY, 2 VIREDTNA ADFMIEESZ S 7
WA A EBERELELIEFHNTHL. 2Ok SEEHR
ZEMIZBVWTIRRED T35 A DY O & WO AR AR
FAIRT 5 2 L CHRIZIZIEHEZ A THEEZED TN
A LHROMEICEHNS . FICERGDE TRV EE

(7% |

id

d 4

ERED EEED
TINAR FTINAR EEEEEEmEE
1
1
g 4 |
1
ERED  ZEOD
FIAR  FTRAZRDER -
GZ:L) (R84

3 RFEEFIH L 72 MR EESE O
Fig. 3 Workflow of remote MR cooperative work with virtual

mirror.
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Fig. 4 Architecture of remote MR system.
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Fig. 5 Algorithm of plane symmetry mirror.
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