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Three-dimensional VR Interaction
using the Movement of a Mobile Display

LILI WANG™ TAKASHI KOMURO™

In this paper we propose a VR system for allowing various types of interaction with virtual objects using an accelerometer and a
mobile display. The system obtains the orientation and motion information from the accelerometer attached to the display and
reflects them to the motion of virtual objects. It can also present pseudo-3D images with motion parallax by estimating the
position of the user’s viewpoint and by displaying properly projected images. Furthermore, our method allows to connect the real
space and the virtual space seamlessly through the mobile display by determining the coordinate system so that one of the
horizontal surfaces in the virtual space coincides with the display surface. To show the effectiveness of this concept, we

implemented an application to simulate food cooking by regarding the mobile display as a frying-pan.

1. [XCHIC

VR HAfIC LY . ZWRoeIABZE M ~ D AR K &
DA HET 7> a e EOEGREO S 2 RARRR ) 8L &
NTW5%, UL, kD VR IZKHED Y 2R3 @ N 0BT
B, WREROPHFIZR-o TN, FRUIHL, A~v— K7
FUREDENSRANT N, AL Z LT, il VR
VAT ANFEI IND EHFIND,

Francone H[ANTENANVTNA ZDONEHN AT T =
AARNT xR T EITO, BIHNORARME A 22— PR
MEICADE CEEFRRT D2 LT, EEHEIC L DHEE
MR TR TR EERTHIVAT LERE L, £/,

Wolfgang & [2]1%, 77 A Z O DI EE 3% Hn T,

TAAT LA DEEERE L, TUIEbE TRERRT
52 LT, BRBREZWGR T EZFEBR LT, IEEE %
HWDZETHATEHODIHEEIHT, LY R&E2RM
ZLHHRIETE TN D,

LL, Zh DT, (REMEEZENTZ LN T
XRDoTED ., HBOWVIEY v F IR EHNTEHMNLIZY
LT e, ERNA LT NA ZADBEE & AV TR K % B
Nz ENTENE, LV EEHRBENRERENS &H

1 BERS
Saitama University

(©2014 Information Processing Society of Japan

ZAbND, TNETIZHENS AT AL ZDOEEVE X %
AN BT 72 a AT KT o 12 3[3-6]. IEBIH
ZIC L DU =R IERR EMAE DR LD o7z,

7. TNETOENALINL VR VAT AL, TA AT L
AHDEXELELTE- TR Y, FE2EM &R ZEE A WHE
SINTWe, 207D, FIEZERIZI T VT 4 &L bR
PTLBRBABICZ LW EWIRERS D,

FIZTAR, ENXANAT L AT LA EMEER V5
WTC, TAAT LA BB ITZ0, B LF=0 o7z
EEFIH LR ZE DT A v 2T a vV AT LD
WEEIToT, T4 AT LAY T 72 INsEE 55
5F 4 AT LA DEERLEE OEREIE L., REMED
HINCKBRS T D & & bIZ, TA AT VA DHEE LD —
FORANBEEHE L, WORRERTEITI> LT, H#
BRI L8P SRR TR 2 EB Lz, o, KR
ZEHIPOKRFEFEHD—DONT 4 AT AT & —FT DL 1T
JERER AR ET D 2 & T, FEEM L AARZER A NA LT
UATSVLAEN LT —ALRIZORND XL HIT LT,

EHI, BEBLEVAT AW, EXAAMNLT 4 AT
LA %7 FARZRAT, OB E IO % ) S
H5ZETHHOBEHARRNTE A VR 7 I Y r—a v
ZRIELT,

63



2. ENMLTARTLIDEBEIZKD VRA
VES9vaYy
21 =

ENANT 4 AT LA OH%AIZEDY (T T2
FOERND, TA AT VLA DES (EyFLr—L) R
Bohd, BoNEERNLT A AT VAIZEE LT —
I REERER DB OFERH 72 2 — Y O EN B 2 HEET D,
HE Lca—F o afi@ElcabE, (KIBZEMET 1 A7
VAR ERTT D,

S 61T, W EOFEMIRIZT + A7 LA OMEE Fi o
IEEE 52, BEISED, T4 A7 LA EICKk LEEE S
M DN FE AN B & B 2 UL, iR A Bkia BT D & 9 #
fEE LT L. RIEME L ks 2,

22 VRTLER

RIELIZ VAT AT, TERNANANT 4 AT LA (RS
TA « F— e F—F e CL2-002L3, B KMEEE 800X
480 i, FoRTEM : 151.44(H) X 90.576(V)mm) . & &
U (st y b A — 38, 16[bit]) . PC (CPU :
Intel(R) Core(TM) i7-3770 3.40GHz, RAM : 4GB, GPU :
Intel(R) HD Graphics 4000) » 5725, EXA VT 4 A S L

ANINT T 7 ZANY TN L HBRIRSLAEFIR B ARETH Y |

TFHERETVEZOND LI >TWND,
K1zt L olc, mEEE LT 4 27 LA OER
WO TR, ZWRT 4 AT VA ICEEIZ, X HiE

Y $il 23 BT O W ERHEF RN ENEN—ET DH L 97
S TWD,

=T N ERWZY AT AOMERITK 600g THY .
o TWB,

FETHLRSOZENTESL LI

Accelerometer

[
M1 VAT L0
Figure 1  System configuration.
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Figure 2 Viewpoint-dependent projection.
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Figure 3 Detection of swinging-up action.
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Figure 4 Interaction with virtual objects.
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Figure 5 An application of cooking with a frying-pan.
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Figure 6  Shift of corresponding pixel position due to
viewpoint movement.
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