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LIVEEM: Sound Image of Virtual Objects Presentation System for
Multi-person Augmented Reality Experience Using Parametric Speaker
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Abstract: This study develops a sound image presentation system for that multiple people in same place
are sharing an augmented reality (AR) space. Existing sound image presentation systems are limited by
various problems such as insufficient localization and realistic sensation of virtual objects and difficulty in
interaction with others when multiple people share an AR space. In this study, we propose a sound image
presentation method using a parametric speaker and moving head. The major contributions of this study
are as followings. (1) We proposed and developed a sound image of virtual objects presentation system for
multi-person AR experience using a parametric speaker. (2) The proposed method increased the interaction
between users compared to the existing method (HRTF). (3) The proposed method was as good as or even
better than the existing method in terms of localization and realistic sensation of virtual objects.
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Fig. 1 Usage example of proposed system.
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Fig. 3 Experimental environment.
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WALZEDRINDZ D, B, 2BHDOT A4 7TIEA Yk
YFEOHPELTE TORMAEL 2o Twah, ZOHH
LT, MEBOIFIEER R EOELDEZOND. & 413,
F1(1), 2274 TETLIHITAERTHL. 4 &
D, BRI A Y-S TiE1EA S 2 @HETIEIEZELE
otz LaL, 2[BEICA VR FETH o -85S
&, HFAEERRMEDITEICOSNh &) hOBE,»S,
EDOBEYRICL TR WAL NS h o 722 L H3%
b, Fi, 7= R T A THOTEEE,S, 100

WCHET 27 27— MR

Table 4 Results of the questionnaire for the influence of other examinees.

- NN . FTAiT
il BIRTE | 9470 - OME | RO
1123415
1 o205 |1 4 4
Tk 2 ES 0 4 3 1 0 2.5 2
(1) [T 4 7% BTw AR OBEDOHEEREN S - 72
A C — 5 1\H o|1|lo0o|7]0 4
: omHE |11 |05 |1 4 4
1 8l H 03 ]1]3]|1 3.5 2,4
LR 2 Al H 11321210 2.5 2
(2) OBEDOITEIZAGT D DN :
S C— 7 1\H 022|311 3.5
: 2lHE |o|1]o0]6|1 4
- KM OFHRB R O I I N e KT,
CRHIEERE 1B EE LAV, 2 AELAR, 3 Eb5 A, 4 [METS, 5l FETS
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HOIATTIEF Y7278 0 WBBE)L7-2 L1059 1%
TWALNTD, 20BIEF Y77 7 B REREBEH L TLG
HICHETRET DA LN, IR0 E0 5, B
TFHITETEY, MEOHFELZFIC L2 WEHTIZH o 72 2
MEHOIA 7DOA XAy FHETIE, FX¥T27F7DH2TH
SEETTHNCK S T TORMAYE, MR ICHERERE L
ERY T ERLAFERATETCWREEZLNS.
1IN IEEF 7V 27 FOFEEEIZOVTEML 72
T U — MEREIRT. ZOEDPSIEA YRS L EIRmTE
AE—=HIZHFEYVEGRPo7. EELLEEREEON
TWA 770, BIEIAEA Y —H 13 A ¥k v & RFEE DR F
Wb LIRENT., AE—HOHBFRTIE, [
IZRTVD E XIZEAEDSH o 72] [EDV)EE Do
720D EEICEREEN D7) L) EREASNT
SCHK [13] & FRRIC, RETFERIEEL 7Y 27 hea—
PEHHEOS A ICELERELHFONDTRESH L. F72
[BEHRE T 255 CHEHAEEPH 72| L IER LD
D, EEEOEZEPANCL > TGEI 2D, HE Y ESE L
holzl LAHHELTERLNS.

5.3 &

AKEFZE I, BIRIAMEA ¥ — 7 2 F v ORI
FT7T 27 NOFBREFRTAFHEEREL. 51H &
D, REFEOHV LY FHR 2 ELD72) JahED b
Mol T HIEIRENT. T/, BERLOA V5T
7ya vz AMEMICHLI EIIRENS., DAL UH
T 7 v a YR B EIMIISCHR [12] LEBRTH D, BB
TO AR KRERIZB W TH 2 ED 7 WE SRR T B H
TDA T a I BVWTEETHLEEZONS,
$72, 5.2fik Y, KT 7Y s b OEMERELKIC
DWTIE, 1Yk rF: (HRTF) & FES%LLEOKE R
bz, INLDOMER?S, FIHE IR M 2 HE L
BWVEREIZBWT, EE, ELE, FIHEROA 5 7
7 a YORENERELIBENL, KRPEIEBAT
AR Rz X D BEYICERTRRE T AFETHLLEERD
ns.

B, BIREA VR RHNE L D IABEREF E DA T
YR EOERICEY, FREOMESE LN D TEEELD .
L2 L, A ¥R OfiEEIFAESREDO LR, ZOFT
F—=T AN —RAY KR IH2ETHS (17 & &, Bk
BHTERTHICERLLTWS LIV WA n, 20k, K
FHERFHEDFRICS TR L 3572012, FIHEMO
B2 A<= F74DARELTW, 2O EICLD,
FAREFIZSMEREL TP ARY M RO
BERETHT CIARBRITEETH B L\ ) Fl SR FHEC
BHEELTWAED, SHINS O & DLEILETH
LrEZLNS.

F7o, REBRTIE, BIRAMER ¥ = & G & ok
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FHEE % R 6m, BORTE & R E & O B3 R R
5m, KA 727 bOBT1IDEHEELTBY, 2D
HHTHIUITKE REIZE L T h o7z, HEOBHK
A =720 5Z 8T, SHIEWHEETO AR K
BB OREA 7Y 27 NORBELTETH L EEZZD
N5, AL CRMERLELY ToIiT 2 T wnizo,
LHREDPLETH 5.

6. BHYIC

KESLTIE, BRATOA~Y— 7+~ ARRERICB W
T, BIRAEA Y =PI L B2 EREMFEAIREL, £R
T o7z, K LOEBIILUTTH 5.

(1) BRI ¥ — 7 & W 728 AR RERD 720 DK
MA TV NERIR Y AT ARIREL, EHL.

(2) METHIMATE (HRTF) LI <, FIFHEHO
A05507ary Pz LENCHEI EERLT.

(3) —ETFHEIBMATHE L KL T, EMEL LD
EZPETHHLZ LR

L1, BIRIATER ¥ — 7 2 A E L CHE N BESE
RS T, RLFEOHF T T FAE-HR A
R=F 74+ YDAE=AEHHLIZ)THI LT 5.
T/, B3 THRARIHNER, EDOLIBR AR T TDOE
BHORTEIERTRETH 2 0% EORE L EHT 5.
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