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The Representation of Correct Occlusion Effect in Immersive Augmented

Reality Display System Using Large Semi-transparent Mirror.

Kaori MURASE, Tetsuro OGI, Kota SAITO and Takahide KOYAMA

ABSTRACT

This paper proposes the method to create correct occlusion effect in immersive
augmented reality (AR) display system, named "ARView". ARView is a display system
that can combine the stereoscopic image of virtual objects and real objects optically with
wide field of view, using large and highly transparent mirror film placed at an angle of
45 degrees to the floor. But, AR systems using semi-transparent mirror generally cannot
create correct occlusion effects between real and virtual objects because they display the
images of virtual objects as virtual image. In order to solve this problem, this paper
presents the method of the light projectors for immersive AR display systems. The light
projectors are used to illuminate the surface of real objects and create occlusion shadow
rather than standard light bulbs.
Keywords: Immersive augmented reality, Half mirror, Occlusion, Three-dimensional
displays
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Fig.1 Photograph of ‘ARView’ equipment.
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Fig.2 Structure of ‘ARView’ system.

N=T7 1T —=DORE ESTME2.6m, 7S 1.95m TH D,
Flo, 2—PFIERINHIMBOKRE ZILEE 1.40m,
EJK 2.22m, T 2.54m OEHER L RoTRY, V7
Y =7 ETEBEAMIEEZIT> TN D,

Flo, AT VvATwY s ZIZIE1F v 7SO DLP 7
7Y x 7 # Infocus DepthQ %#fEfA L, PCOY 7L v
valb— I (100Hz) & RIS TEA OB G 2 Y)
DHZ NS RRL, 2=V IR T v v ZIRE
(StereoGraphics CrystalEYES3) #3445 Z & THF
FENLEGEOMGE R D Z LR TE D,

I HIT, Wb ¥ v X RS ITHLAAE A FHR3 5 72
DR >V Polhemus FASTRAK % B0 {5 Tk 0 |

=P OHFITE U SRR 2 12735 2 & TR
BREE L BIEBRIE S SROTMICR AT 5 2 LN TE 5,

RKATFTALATIEIPCE 2 BEHALTWS, 1 HBITHA
ALE DOFH & FEMIROMGAERIZER L, b5 151
AHFIED BHT o DMK & BEMRR DA 7 V—
3 VERBTLEOICHWD ‘BT =r 27 %l
T 272D T 2, Zhbo 2 A0 PC % Gigabit
Ethernet THift S K v DT — & L ABMIED
ToA—vavBBRAOh T X OEEERZET S Z

T, RABBRBEOMMG LA 0 V=7 ZIZ L2480
R 2> TWD

4. BATOD Y 2IC&BF U IL—D 3 VKRB

41 BHIOCIV40EMERE
FELEOPRER - AL TS REANA—T7IT7—2 [0



T NFRUMERIRFERERT 4 AT LA VAT A TIET DO
—T73I5—FHWET A AT LA VAT A LFEERC, 2
—FNRDLBENN—T I TR SRR THD
7=, BBVEEICERINEZMGERNN—T I T — 1%
DELEMELERD L IICETIND L, Figd DL
AR L BLEMEDB T HF R A T LEWN, 71—
I UMIELS ERTERVWE WS EEND D, 20T,
BB L > THEDEN O ORI EMES Z LT
WV, HEVTBEDERNEBGREED Z LR TERND
T, AR R OBEEE S BLED R & O RS x LT+
FITEWD, HDWVEF RS RN EMEEZME L TL
FOHOTHD,

Fig.3 The example of occlusion between virtual
objects and real objects
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Fig.4 Use of the light projector.
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Fig.5 Use of the light projector for fixed real objects.
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Fig. 6 Use of the light projector for a human.

ZORERMNS, BHESINTHEMKROLGE LD L
BRFROBIE IR, BEwEICx L CHRA T e Y
=7 ZERENTDICHERRETH D Z L BRI T,

F/-. AEBRTORHT 0D 7 #5050 EMGE D
7 L—AhL— MNMIFH 2.76fps ThHo7=2, ZHTfEH
T 5 PCOARy 7 RBEIIKTFETHHLOTHY, 5%
URTEDEZEZLND,

6. BEATO D ¥ 2 OFHEER

WICHBHT e 27 Z Lo TH I V—T a VRN
M ELTWZNEI D ERAET 5720, BT ey
HEMERLIEEA L Lo 256 OHEMIR & AR
RO RAT X BB O IR & F0~ 2 5 ER 21T - 72,

6.1 EERFE

F9. WBRE L ARView D N—7 I 5 —FFNICEE &
NIERTICED , RO iRy ¥ v X IREE
BEETD, WIC, DL 3 RITIHFERE B L5
FEPRE LTRE X 0.831mX0.09m X 0.26m @ [V %
N—=T I T —H, B 1.26m ONBICRET H, HE
MR & R D BRAT X IEEEIL 8.25m & Lz, L& Ak
WL RAESIE L UL REBUE DL 7 R % ARView T
R D,

AR IR & S W o BLEMIR OB & HEAE L LT,
BEMKR LY 0.15,0.55,0.95,1.35,1.75,1.95m T/ (B5R
FAD EHEFEHKID 0.25,0.65m BITOWTRND 8
EHRATICFEL TR A D L) I RHBE & LTERL,
WeERE DL B S R T Fig.7 ® X 5 28k & 8=y
KO—MRERD L IICEK R L,

F72. ARView TITRAMREE OWG % G KT CR7
LTCWbH7d, FRICHL2WERIEERE HiEEND,
Z D RERCTIHABMENBIES L LY 0.15mTF
AN 2 & X ITEEMIKROKRE 28 0.20m WL 745
TEaREREL LT, EMEOBG DR E I A HERE )
D OWATE IR RS S5 2 & T, BERTEEICER
SNAEEMEDORE S & —EIZ L, HEBREDMEDE
DRMTORESTRITZZHWHTERNE ST LT,

Fig. 7 The examples of the displayed images.
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Fig. 9 Stereo parallax image and shadow
projected onto the surface of real object.
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