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Immersive Augmented Reality Environment Using Large Semi-transparent Mirror and the
Representation of Correct Occlusion Effect
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Abstract --- This paper proposes an immersive augmented reality display system, named AR
View", that generates a high presence augmented reality environment using the immersive
projection technology. In this system, the stereoscopic image of virtual objects projected onto a
floor screen by stereo projectors and real objects placed in front of or behind a highly
transparent mirror film are combined optically, using the mirror placed at an angle of 45 degrees
to the floor. In order to create correct occlusion effect in over large area of the augmented realty
environment, light projectors have been used to illuminate the surface of real objects using the
occlusion shadow function rather than standard light bulbs. The AR View was applied to various
applications such as the high presence communication using a video avatar by connecting it to a

broadband network.
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Fig.1 Photograph of AR View’ equipment.
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Fig.2 Structure of "AR View’ system.
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Fig.9 The position of the target and the virtual object.

B D WAL B 1T T — /LR R R D-0.50 = x =
0.50,-0.60=y=0.60,1.00=2z=1.50 (HEN:m)WNIZT
VH LR RIND, Fo, REEMEIEX. v, 20K T
[ & lem BN CHEYET 228N TED,

BSRBR BRI RS BARALE X 10 1IR3 —
TIT7 RO 21 EETE LT,

A

Z(m)

1.40

@~ v :N—IIF5—FH]

X (m) 1~9 A~1:N—TZ5—HH

H10 BFEWE
Fig.10 The positions of the targets.

WERE DB S TR IR DAL E L B AL & D
JERED 722 FHAIL | IRARBR BE L Bl FEERBE DL B 7Bk D
Theliz,

ZO#AER 21 EFTO BARALEIC OV T 7 4 O



BERN—FvILITITAERR

FITHL T, BHERE 3 BT D To7, T, MRty
B DY — A% (-0.70,-2.10,0.96) DAL B L L | HH ST E 3
I3 THE CED IR OO P EYEEFH S — 5
PR 1.10mD N LA B IITHIBR LT,

42 RRHEREBR

7 K DOYRE KL PIRE VBB S ST RS
BIEENLED X, Y, 2 JEEEZNENDEE L) 2D
fiE CAEE R 224 3R D T, FERNE 1 THD,

7o, BEEALE R E DR Eh SBT3 RO E
DT INOFEMEZ S BEMEIZ DOV TR L72H D7
11 TH 5,

®1 BEMBLBBIEREDAOEELOTH
Table 1 The difference between the cube moved by the
subjects and the targets

JEE K2 X y z
S (cm) 1.91 6.68 1.65
FEE(R 72 1.50 4.66 1.31

AR BREE

WERE
R WBRENSBBRMEICELEREMEOLE

H1l FERNELBREIBBSEASROMLED
Th
Fig.11 The difference between the position of cube (virtual
object) and each target.

ZORE RN OXERE (FE A5 5 ) L2 RE (T 5 1m)
WZBWTIIHLEMR AR IR OALE O 7203 V45T 2
cmPl FCHORERER ZEDN /SN eS| AR I
EWENZ D, yIEAZ (FiE M) 1L X, 2 AR T
RAZED LY, AR AL ICRED -T2, ZORIKE
LCIE A D HOBRITXTH T DR E MRV L3 2
FHIB[16]43, ZHICEIL TidAk Lo R ThaT-
W, EBRCAR T AT K% A3 5B — W ITE R
T 5 Z BRI BR W HIE C& 5, ShIT, BT
NMEZHDOEDLEEIC, BHEIIYEE IEENS RS2
TRLBIDO A ENL AN EIEEITHIDS, S lnlD%E

55 Wol.13, No.2, 2008

BRI R 00 P Bl R R 2 T BR L 72 72 o0 J.2 £ 8 203 )
REN7=ZEB KR O—2LE 2 LD, ZHUZBEL T,
TV ORI AR ST TR 5T
LINTED, LA EDG, i 6.68cm &) y FEAED T
AU, ERIS 0w ARy MR SRR e 2N ERE
NHRBTRTIIE, K AT LOREIT H4o TR
FHThHHEEZBILD,

5 BEATOC V2D FHEEER

WIZ, 3 BT T 0y 27X ZE>TAH IV
—Var RINE ELTODNEINERZET 5720,
BT oy 27 2 A LT G L L7256 DB,
FEW IR LARAB R 0D AT X BELR D F 3T 2 0~ D 3F AT
FBRAAT ST,

5.1 REEF&

BEBRFE 1D — VN A R CxEFE 0.00, y JEFE-2.10
(=77 —F/) IZE E SN FI2ED, sy
P DOONWHR LY vy XIRBI A A T 5, BLEWIERD
KEX 0.31m X 0.09m X 0.26m DO HPWFEN—TIT7—
# 750>(0.00,1.15,1.25) I F & L | (RABM IR E L CAL IR
TR DN R E R E L THRRT D,

WEDEIT y EAE(RITENE) D
-0.80,-0.60,-0.20,0.20,0.60,1.00,1.40,1.80 D\ F sk
725 8 fEPTICR R L, HBRF O/ HNG R T 12 DX
AR B R LB MR O —E N R DHIHICFKRL
7=
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Fig.13 Comparison of results, with and without occlusion
correction of images.
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