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Does minute listeners® head movement affect affective aspects of human spatial
hearing perception?

SUZUKI, Yoiti

2,900,000

This study examines the possible effects of listeners® minute head
movement on the affective aspects of human spatial hearing as well as its application to the
advancement of future three-dimensional (3D) auditory displays.

To clarify the characteristics of spatial hearing during minute head movement, a virtual sound
source with small spatial deviation was presented via a 3D auditory display. As a result, the
detection thresholds of the small spatial deviation of the position of the sound source become
larger (worse) than those in the case of static sound source localisation. Moreover, this phenomenon

is hardly dependent on the speed of head movement. Similar phenomenon was also observed in an
experiment with a real sound source. These are very interesting results with a high impact to the
research field. Moreover, these results strongly suggest that the effects of minute head movement be
different between sound localisation accuracy and affective evaluation of auditory spaces.



B X C—19,. F—19—1., Z—19,.

1. HFZEBIAE S D =

Fx T E~ODT N2 F v 1D AT
HESWTHIFRONE %2 MW 3 5 & E e
ZAHLTWS, BHHZ 2T AAEITED
BT Z 6 2B ] LT, Z OB HAENE
BRI E G EMNAE LIS, LrL, 54
TENNRAZ IR 720 Tlde <, BEECE O )
THLEELTRY, EIERICE > THERE
NENTE DOREE RS KR B35 2 g <
MHEHLNTWD, ZD K9 RNEN 3 KT
BRT A A T L AL NN—=F v L EHRT
LREEETHDZ L&, HFEE L OIS L—
ZIEH IR TORL TS, 2D X )7
SEED G, BEEGE OB EB) S L C G
BINZ 2 HE~DOFANZEITH Z L2k 3%kt
WRT 4 A7V A OFREEED D TZDD
WFZE8, HaEE %28 O RACIH R ICHEE X
% AV AT

fthi, VT v 7 AL TEHNIFREZEENT
WAHYAR Y, A EMRIICENE D L LR
WA TH - T, [RERAEICHE L T 1~2
FEFLEE DIREIE ThT MBI T WA, LAl
IO X ) 7 BRI NEE) 23 ZE R AR
G2 588« RICET M RITEL A b
2o T,

L, 1~2 & W D EIEE B ER D FRH
[R, B SR 75% CHIBIM T & 2RI HHY
T 510, ZOX D UNERSEBIEN &
IRE D FE CHZERARICEE KIEL TV
HZ LIRS EZLND, KB, HR-OfR
72 E TIPS iRE (77 AF v) BNEKD
WEWCEHETHDLHZ LaBEZDLE, ARTHK
INTREEEEEN DS, HBROE L EATEHEETH
A SWILHEMAMBICBITAY 7 VT 1 0
Bk E OB RICEREEZ 52 T0D D
EREZOND, bLIDEZNZYT LR
5, BIRTHUINR B EEN LR ME S R O R B,
B, SHBICHER CTHLREERH D EE X
5D THoT,

2. Lo B

3 WL ZE NG MEAN 2 (k35 9 2T, 3
Wt ZE G AT R E, RIS 3 IRotHER T
4 AT LA OE LN EBENE HbET
HELHETH D, AFETIE, 3 RITHER
FUATLAIZONT, BEZEZLNTWD
PR % 8 2 72 S LA B RS D 7 8
09 LHEM OB EIT D,

FEECE DNERR ), FEMBAICEER 2 K& < B
IR B (X35 B O E LA E ) AE O B R AL
WCEBETHD I ENM B NIFZENEA TY
%, TORET, BEGEE O B THUN R BEEE
BN OWTIIFZE D 2 <ATDhIL TV, %
Z T, N EREREEN DS F R OSSR £
70 5 51 N & HE 2 T 8 B 7 MR A R
W GWRE 2 DAREEND D EE 2, B
ER O EEY ORRFR & EMETE ) & OB E &
BOMIL, 38 RIEBERT 4 A7 LA DOEE
(LD FTRENE Z Miatd 5,

FDTW, AT, BEERE ISR L

CK—19 (J:m)

3 Wt EH & B O B IR 72 B N E S O
BIfR, KON, PUNEEEGESOFEAOMEE & B
HNTT B LT, WUNRBTEGER) )Y 3 oT
HFZEMARICE 2 DB, R EHET D
CHEREMET S, F2, 2L OBEHERIC
FEONT, 3 WL HZEM ORI - BIEHIFD
mElE, 3 WIHERT 4 AL AT —FT
7 F X OEE, RO, WICfiEk, HEMb
DFREMZ AR T D,

3. WFgED ik

KD 3 DODOFEIZOWT, LIRWETER
ROFHEER Y v S OB AT o T
(1) BARZ M NEHES OB & &7 1k
K& IR 2 A9 D 3 IR T T ZE R A 1
R LT L X OREE OB RTINS B 3E
A L, 5257 3 RIcE 22 O RHK
CHEEEBNOBMR A 52N LT, HIRREA
s NEB O T AL ELT S,
(2) %/ NEEEREE) 235 22 M O BMETE I 5 %
O REE

OFEERD BRI/ NEBI A H 556 L, @
GEE A [EE L CRAIE L 5s, @/hE
TRUEEEE 2 AR L2 AC OV T, 3 R
ZE M D REVETE HRAFA 21TV, /N R E S EE)
2RI G- 2 DR - B E BGRET 5,
(3) BRZ2 M NEE EEY O FHIE &S IIC B
ERAYE S

3 WL ZE Mg A2 WEEE 125 2 1256 0
SETEE O TR TEAZBRRE L, &7 3k
TR T 4 AT VAT L SN2 TE R E
B rsomBERE, #iZ, B
T VAT LD FEA, BMALORIREM: 2R
T 5,

4. WFIERkSE

PUF, #WFEORR & FERITRT,

- SRR 26 4R FE

ZOFEENL, AW ART NADORIR DY
WG 5 2 KRR 2 B O FEHE o B3R
TRUEEE A E T B 2O DHEIE Y AT L
OHEEA TR E L=, SEEES 215175 Z &
e Bl EATREE 95720, BEFED 3 RoohL
B DL — A EEETAICERE L, 2
RT D EVUE B & R L CEREESR) & R ek
TEX5X910T52 LT, THESOR R
P S0 JE P B ME 7 & O B R L BEERE )
TR FREE LT,

F 7=, WEECE OFEE O Bk 72 EE8) A3 [E
RETROEBEMITRIRIZE D K 9 Teig ik
Z RIETONICHONT S PR R E 21T
ST, EBROFER, SEEESH AR IIE M
RORER EICFET 5 b0, FHEER)H
(B LTI, SBRENMFHIRN T2 &
W LMNE otz ZHUE, SR/ EE R
DOF 22N & R, EE IR E Mo m
HREEMET T2 2R RBT5HDTH
5.



- SRR 27 4R

HITAEJE O Y 12 J5 S CHEELE O B R 72
SR IE S O BRI GHA 2N FTRE 7R KR > R T
LEREFL, LLTFO 2 &R0 X0 FEREES &
1To7,

(51 1)CD R° DVD % H R HEE CHEHRY, 1T
LTCW5 & & OFEERES),

(R 2)WEE (TR A 22 T b E 21N L,

ZTOHmERL LD
),
FEERAER S, SfF 1 Tl 10 RFERE O
ETrHEEZRAWSZ Lk, R4
TRBHEEER A SV E T TPHITE S 2R
RENZ(K1), £72, &F2 TIHENKE
<ENTWD & & OFEENICKREL O T HI28
%Ef%é:&ﬁ%émto&k Z ORER
BT 2 REFICLY, ETEREEFSE
KEFAEEHRFRE (201643 A 1 H), F
ik 28 PR EMAREEFERE
(2016 -3 H1H) #%ZE LT,

IZHRR L7z & & DHHER

5 sample prediction

] 5‘“ ](‘)(l 150
045, r\
E‘ Ay \M i ] F\/\f
= 02r R s R
= - At -
A e 4 |
ob— &+ PG P il
Error
0.5
&
= 0.2
3
B ; ; | r ;
; e A AR A A paaa A _.'-,\/“*""w“_.*"".;«ﬁn_‘n\,.r AL A A
,(l 50 100 150 200 240
sample No.

K1 77vy 7 ERBEREEO L Y FHHT
HFEFR(E) EZ20FHFEZE (), fEkiEIC
P A_REEEO PRI ZN KIS/ NS WD &
DRTHRNS,

Ay T, BEEE OHEEN 1 E/ LT &
@bfﬁﬁ@@@%l HE IR O E4 ENT
FRRIC BIF T REBIZ OV T H T 21T 5
Too FEBROFER, FHHGESD BRI MM
OFEE R FICEFET D b 00, FEEGES I
BILCIx, SBEMARIEN EFT5Z LR
Eﬁ%?ﬁ‘kiﬁoﬁ_o i, E)\J‘J@/ﬁﬂ:ku\
HSXVLEBL TWAEMRICE Y FEMO
HRREEMITT 52 E%TWTé%@T
H5,

AWMLY ) 2 RGBT o 7278, HHE
R OB ELE 2 Y PNL TR TE oo
BVKETTHTE A Z ERHELNITRY,
IhEEIZBRTAZ EICXY, ZuEmung
WRCER N TE 5 &, | FOERHGEL
TTWERD Haviz,

- SRR 28 4R

SRR 27 AFEEOAFFEARRIZE VT, HHEE
RE D BRI EB) O @ fEE TN FREE 725 2
EWRENTTZY, FZTHELATHAI T
HRAFEDS 3 RICF 2R RIS E D K 5 I

R ET a5 2 & 2 &I
HFZE IR 2 iE 5 L CHFgE 2 i L 7=,

FRIZPER 28 4RE1X, THIBRZEDOREN i
LEAFEICEND TH A ) FHERESR D F 22
IR E RS2 Y T T2 ED -, 3 KT
FERT 4 A7 LA &\ CEEE Al 235
RO EEZ DT NIBESE, ZOBEORKR
HRZRIE L= & 2 A, BEIOMREIRIXEESS
FIESEENC L > T EFTH2 L, 2o, Z0D
T S PR 0> b S V3 B S e Wi 3 2 0D e A 2 A A
FFICAETD &V ) BEEWNERNE L
7.

ST, ZOIREIEE) T O F 22 R R AE
DI TIE, /\M?ﬂ?/%ﬂfx@iﬁﬁ 59, FEF
BEERAWZRECHER SN (X2, 21
%w%%ﬁ;%ﬁ%ﬁﬁ B 22N RS O A)

WCEHHTDHEVIUERNDDOED & FE
fé%@f@@ N OB 22 B 5N % B
LNZTHETEERARLERDILDOTH

o

10
oo I
08}

0.7

Average rate of correct detection

06 | -© Stationary condition
0.5 <»(-30[deg/s]
-©-60[deg/s]
0'4 1 1 1 1 )
0 5 10 15 20 25

Amplitude of movement of sound image [deg]

2 UAREEIOFMIC L 5N —F v L BB
OBEN MBS O (Honda et al,
i—perception, 2016)

FO—FHTZOMAIL, ARWENRER LT
U 2 B/ 7 GRS e Eh R U 22 R RS N
KF+25ZEERLTEY, EERERHTIIE
ZERHREELZZNIIIEEE LR THL X
WEWH ZEERIBLTWA, 72771, HIZ
BEMME L WO BLEDDITRFICER L7
< THIW—FT, BHEREORYER7
[H CORBIZOWTIIAS ikt L CTHFEA
HED T MERH D EEZTND,

YL Eo—# O 28 LT, A7)
HEE L 72 2o BREES) & F 22 MR & o
FHEAER O A B =X KO —ER 5 9T 7
O, S%ORET ¢ 27 LA TS~ FEAEAR
iz EEZTNWD

5. ERREIRE

(BFFEREH . Do
(=R

Gy K OSEEERT 2 1

CdEaSamss) (B 14)
1. Honda, A., Ohba, K., Iwaya, Y., & Suzuki
Y., Detection of Sound Image Movement
During Horizontal Head Rotation




i-Perception, 7(5), 10 pages, (2016)
DOT : 10.1177/2041669516669614 (&FHH)

(P& G 71
1. AP ME, KRZHA, SBARE—, RAE
—, BB R OB ENIC BT D
multiple-look &7 /LD ZHEPEIZDOUVNT
HASE PSRRI E, HERE, )
g T
20174 03 H 15 H~20174 03 H 17 H

(A HEfE)

2. Sayaka Tsunokake, Akio Honda, Yoiti

Suzuki and Shuichi Sakamoto

Effects of a listener's very slow rotation on

sound localization accuracy

5th Joint Meeting of the Acoustical Society

of America and the Acoustical Society of

Japan, Honolulu, USA,

2016 4 11 H 28 H~2016 412 A 02 H.
(EHA)

3. Akio Honda, Yoji Masumi, Yoiti Suzuki

and Shuichi Sakamoto

Minimum audible angle during passive

horizontal rotation

17th Intl. Multisensory Research Forum

(IMRF), Suzhou, China,

2016 4 06 H 15 H~20164 06 H 18 H
(EHA)

4. Tsunokake, S., Honda, A., Suzuki, Y.

and Sakamoto, S

Sound Localization Acuity at the

Subjective Front during Passive Slow

Horizontal Rotation

The RIEC International Symposium on

Ultra Realistic Interactive Acoustic

Communications 2016 (ISURAC 2016)

Miyagi Zao, Japan

2016 4F 05 A 20 H~2016 405 A 21 H
(A HifE)

5. FH WA, $8K B—, Jorge Trevino
FHNC K 2 R0 E X OB AT R o0 5A 0
I T L O
Pk 2 8 AR HUALHI X TR e H F T R
[ -\ - =L X— - VAT LLZ
OIS, B EEEMER, ieh
2016 4~ 03 H 01 H
(F 3t )

6. A IE, AZUIE, AR —, WAE

—, BOEHEEEE T O FRIEIC R D 18

A TE i D B Jn R

AATEY Y RS, BHESE SO,
M

2015 45 11 J 13 A~2015 411 ] 14 A
(EFA)

7. Akio Honda, Yoji Masumi, Yoiti Suzuki
and Shuichi Sakamoto

Passive horizontal rotation affects sound
localization acuity at the subjective front
16th International Multisensory Research
Forum (IMRF2015), Pisa, Italy,

2015 4E 07 H 13~16 A (&FiAT)

(Z fth)
WFFERBN R — L=
http://www. ais. riec. tohoku. ac. jp/Lab2/m
ulti-modal/index. html
http://www. ais. riec. tohoku. ac. jp/Lab2/d
isplay/index. html

6. WFZERHRR

(D) W s

85K BE— (SUZUKI, Yéiti)
ALK - ERIEEVICAT - Bz
MEEHFS:2 01 4 3 0 3 4

) T oy

PR fE— (SAKAMOTO, Shuichi)
WAL KSE - BAOBRIEHFICAT - HEHE?
MeE®sS:6 0 3 3 2 5 2 4

KA B+ (OHTANI, Tomoko)
WRENT RS « ZifEdte 2 — - Bl
WeeEHs:4 0 4 2 2 4 0 6



