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Development of three-dimensional virtual space synthesis method responsive to
self-motion based on the mechanism of space perception(Fostering Joint
International Research)

Sakamoto, Shuichi

9,900,000

VR

We investigated how people perceive and recognize environmental space. Based

on the knowledge, advanced three-dimensional virtual space synthesis method was developed. When
people perceive outside environment, they integrate various sensory information inputted
simultaneously. We especially focused on the effect of self-motion and auditory space perception.
When listener and/or sound source are moving, auditory signals inputted to listener®s ears are
changing according to the relative position between them. In the experiment, we measured the
detection threshold of sound source motion during the listener®s linearly acceleration movement. The

results suggested that sensitivity of the motion detection is degraded when listener is moving. By
applying the knowledge of human auditory perception, we improved the accuracy of synthesize sound
space information virtually presented by our three-dimensional auditory space synthesis method.



U 0 ooobobon
oooogooooon

gooboooboooboboobobooobbooobooobooobobooboboo
0000000000 O0OvVROODODOOOODODODOODOOOOOoOO0oDOOobOoooooooDooo
goboo0oboobooobobooobobooobooobbooobbooobobooobbOoo
gboooboobobooboobuooboboboooboobobobooboobooboo
gb0ooobooboboobooboobboobooboooboboooobooboobooo
00000b00000O00O000O0bO000O0O0bO0O0 VROODOODOOoOooOoooobooo

goobooobooobobooobobooobbooobooobooobobooboboo
gboboobobobooboooboboboboobooboobooboooboooboobooo
gboooboobobOooboobuoobobbooboboboobobobooboobooboo
gboooboobobbobooboobobboobooobooboboboboobooboo
goboo0obobooobobooobobooobooobbooobbooobobooobbOoo
gbobooboboboobooboobobboobDoobOoobooboooobooboooboon
00 VROODODODOOODODOODOOODODOO

oooooon
00000000000000000000000000000
000000000000000000000000000000
000000000 VROODODOOOOOOODOOODOODOOOOO
000000000000000000000000000000
000000000000000000000000000000
000000000000000000000000000000
0000000000000

000000000 () 00000000000 000OO0 300
00000000000000O0O0O0O0D0OO0OO000 3000000
O000000(@ 000000 3s00000000000000 2
000000000000000000000000000000
000000000000 1000000000000000000
000000000000000000000000000000 —
000000D0O0ODoOoOoOoO oiooooooooono

obooooooooooo
go0Oo0Oggoo s0o000oooooooon

ooboooosooboodoooooooooooooooooooobooooooooon
do0o0obooooooobooooooooobooooooD o ooooooooboooooon
dooobooooooooooddoooooooooboooooooobooooooon
00000 ooooooooboboooooooooboooooosonoooooooooon
doooobooooooooo

000000 0ddJade University of Applied SciencesO [0 [1] Oldenburg University() 0 [T]
University of Sydneyld] 0 [T] Macquarie University(] [0 [T] University College London( [0 0 O
0 0 O Jade Univ. of Applied Sciencel] Oldenburg Univ.0 OO0 0000000 3000000
0o0000d0ooooooboooooooooooooboooooooooboooooooon
0000000000000 000000000000000000000000 Univ. of
Sydney[Macquarie Univ.0 (D 00 000000000000 O0O00O0O0O0OO0ODOOOOOOO
0000000000000 00000D00000D0000D00DOooouUCLODOoooDOon
doo0o0oooooooooboodoooooboooooooooooooooooboooa
doo0o0oooooooooboodoooooboooooooooooooooooboooa

00020200 30000000000000000O0O0O0O0O Macquarie University O 0 O
000000OoOoDOocovib-19 D000 Dooo00oooooDooDoonDooooOon
ogoooo

oooooo
Dooo00o0o000o0ooog

000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000
000000000000 0000000000000000000000000000000
00000000000000000000000000000 2000000000000
0000000000000000000000000000000000000000000
00000000 200000 2000000000 PSS point of subjective stationarityl]
0000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000
000000000000000000000000000000000000000000




0000000000 200000000000 MAMDO minimum audible moving distancel
00000000000 oooooooooooooooooooooooooooooa
00000000000 ooooooooooboooooooboooooooooooa
Odo00dododo0ooooooooooooobooooooooooooooooooon
000000000000 oooooooooooooboooooooooooooooon
Odo00dododo0ooooooooooooobooooooooooooooooooon
00 0000 R018 RISP International Workshop on Nonlinear Circuits, Communications
and Signal Processing (NCSP'18)0 0 0 O O O Student Paper Award D 00 00O

20

e
(=}

.-Approaching sound
. |Receding sound

: iﬂ |

No-motion Self-motion

[}
n

w
(=]

Jr

(]
w

o

w

Minimum audible movement distance(cm)
- [.5]
o o

Self-motion

No-motion

020000000000000G@O0DO0OO0O0O0O0O0O0OOMODOOODOOOOOOO

0000000000000 000b0b0bO0ob000b0o0b0obOO0ObOO0O0DLDOooDoOO
0000000000000 0O00000bO000bOb00o00ObOO00o0DbOb0Oo0oDDO0On
0000020180 90000000 2300000000 00000OOOOO0OODOOOO
oooono
000o0000000oooooodo 3000onooooooon

jfdfdddddd0dd0000o0000000o0000o0o0o0oO0o0ooooooOooooOoao
0000000000000 00000b00b0000bO00bO00DbO0Ob0O0bLOOo0DbOOoo
0000000000000 00000b0o000bOO0o0obOO0o0DLOOo0DOOobOODOoOoOoDOn
0000000000000 0O00000bO000bO0b0000bOO00o0bO0OOo0OoDDO0On
00000000000 oOobOoO000@mo0o@moooooooOoOo0o0o0ooobDobOoooOoon
0000000000000 DO0O0000000obO0O0O000000oo0obOoOO000 SNOOoag
00000000000 bOoOo0o0000b0bOoOo0000o0oDObOO0000MEMSOODOOO
0000000000000 DO0O0000000b0O0O00000 SN oOoooooooooao
0000000000 00b00b00000b0O00b000bO0o0obL00obOO0OO0Oo0obLOo0DOn
000000000 00000O0DODOO00O0O0O0Ohead-related transfer functiond HRTFO O
0000000000000 000000b000b0obObO0ObOOoo0O0oOO0oLOOo0obOo0DbOOn
0000000000000 00000b0000bOO00bOO00DLO0obO0bOOoO0LOOOODbDOn
0 201800000000000000O0O0DODO00O00OODOOOOOODOOOOOCOODOOOO
000000000000 000b00000b000bO0b00o0D0bOO00o0DLO0OOo0oDDO0On
0000000000000 b000b00b000bO0O00bObOo OO OO0 O0OLOOo0bLOo0DbOOn
0000000000000 0000000b000000bL0O0oD0DLO0OO0Oo0ODLDOoo0DO

0000000000000 0bO0000b000b00o0b00o0o0O0bOOo0obOoo0bOOobDoonO
0000000000000 00000b000O0bOO00bOO000bO0o0bLOOooo0bOoo0DbOn
0000000000000 0b00000bO000bOb00o00ObOO0o0o0bOb0OOo0OoDDO0On
0000000000000 0b00000bO000bOb00o00ObOO0o0o0bOb0OOo0OoDDO0On
0000000000000 b00000b000b000bLO0o0bOOoLODOO0obLObOOoDOOOOOoOn
0000000000000 000000000O0b000bO0o0bO0ODOOOobOO0DbOOo0DbO

01000000000000000000

gooao ooooo gooao oooo gooo
oo oooo
ooo ooo oo oo oo
obogoo ooo oooo
oo oo oo oooo
ooo ooo oo
ooao oooo oooo oooo
ooo ooo oo
ooao oo oo oo
oooo ooooo oooo oooo
ooooo ooo oono
oo oo oo oo
ooo oo goboogoo
ooo oo oooo ooo
ooo oooo oooo




00000000000 00000000000000000000000000000000
000000000000 0000000000000000000000000000000
0000000000000000000000000 1 0000000000000000
0000000000000 00000000000000000000000000000
00000000000000000M 0000000000000 0ooooooooog
0000000000000 00000000mMO0o0o000o00o0oo0ooooooooo
0000000000000000 400000000000000000000000000
0000 400000000000000000000000000000O00O0O0O0O0O0
000000000000000000000000000000
0000000000000 000oooog
00000000000000000000000000000000000000000
0000000000000000000000000000000000000000000
0000000000000 00000000000000000000000000000
0000000000000 00000000000000000000000000000
000000000000000000000000000000000000
0000000000000 00000000000000000000000000000
0000000000000000000000000000000000000 0.1300.250
050l mOI0O0D0OO00O00DO0O0OD000OO0OD00OO0NODOONOD0OONOOD 0.13m0O 1mO0O
0000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000
00000o00oo0oon

000000 300000 3000000 Y0l00000N0000onnonn smoooo
0000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000
0000000000000 0000000000000000000000000000O0
0000000000000 000000000000000000000000000000
00000o00oo0ooon

600 —, . 600 — .
-}-No focus -}-No focus
—&Focus:1m —&-Focus: 1m

550 ¥ Focus : 0.13 m 550 | —¥Focus : 0.13 m |

T (ms)

iz 500

Mean RT (ms)
o
(=]
o

Mean

450 450

0L L 1 1 400 L— : i
0.13 0.25 0.5 1 0.13 0.2 0.5 1

Presented target distance (m) Presented target distance (m)

03000000000000000@m@O9Y90000000000MO0OD0O0NONoOnm

goboobomobomobooobobooboobooooboobmooboooo
gboobobobobbooobooobobooboobooooboobooooboobooon
gboooboobobooboong



3 2 0 1

S. Sakamoto, F. Monasterolo, C. Salvador, Z. Cui and Y. Suzuki

Effects of target speech distance on auditory spatial attention under noisy environment 2019

Proc. The 23rd International Congress on Acoustics 2177-2181
DOI

M. Noda, S. Sakamoto, Z. Cui, W. Teramoto, Y. Suzuki, and J. Gyoba 5AM1-1-5

Detection threshold of auditory apparent motion during linearly self-motion 2018

Proc. 2018 RISP International Workshop on Nonlinear Circuits, Communications and Signal 17-20

Processing (NCSP*18)

DOl

2019

2019

2019

2019




23

2018

2018
2018

2018
2018

(William Martens)

Engineering Honorary Associate Professor

School of




(Volker Hohmann)

Department of
Medical Physics and Acoustics Professor

(Maria Chait)

Ear
Institute Professor

(Craig Jin)

School of
Electrical and Information Engineering Associate
Professor

(Matthias Blau)

Institute for Hearing Technology and
Audiology Professor




