Bz C-19

HEMREHBEHRRRBEE

MRER  FFHRE (A)
HZEHEAR : 2006 ~2008
AREES 1 18680025
MRRER (F130)

MERES (FEX)

ErOLDEEERICDEE

VR 2 146 A 2 2 HEALE

JEHRIIC & SRR D BRAL IR REAZEA

Elucidation of dynamic functioning of auditory sensation by

quantitative measurement of human psychological and physiological response

MERKRE
#H EJ& (SOETA YOSHIHARU)

WMITBUEANERBMTR SRR - AREILEIFHELM - BIRE

W& : 10415698

WFITR R OB

AWFTEIE, & FORERERUEE A = X LA L, & NOLEE « AN U772 S 8RS
Pl FRIEE N T A Z LA BRE Lz, FE LUV, B, B Ecss (68) , W H RFEE B,
W HEERERECOEOYMBERLZ LI EED, TOREI (T U FRA), &I (EyF),
X ORREE, FIERSE OIS L, KIMOAEFR IS Th 5 MEFIEB 21, TORkX X,
1 S OBARREE, FFIEO LD, RIMOIEEMLE-CITEEIRE IS KM S D Z &2 6 L

AR
(BEHHAL - 1)
[ERESE IR & &t

200 64 8,100, 000 2,430, 000 10, 530, 000
200 7THE 71,600, 000 2, 280, 000 9, 880, 000
200 8 6, 400, 000 1,920, 000 8, 320, 000

FHE

R
W F 22,100, 000 6, 630, 000 28, 730, 000

b2
Pk o453 - A H -
F—=U—F EIEERERHA - G

1. HERBEFIOE &
PERDOFEREFMIX, FIELLEBEE
IR E B L it C&E = L,
HIEL LN E L TH R ENIFET
%, JEPEERENE L C L R AR B A L
DI DI TR D, B OISR
FEICHEL KIFT, LWolmZ ERHMESH,
B VL b JE B BRI DA D B R A F BR
BERHAIZ AN 2 2 B D3 i & > TNz,
ZIVE TOWREREE & OWEN L, FO
KEIRLEHI LW o BRI ERN, FTOH
CAHRY - HHAEMBE Y 7 7 ¥ —lc L W £HT=
D EPHABNZIEIN DO STEZ E0bD,

W, BUEWRE - Y7 bavEa—T (v

S HICHEME R E O E CAHES - F8 AL FABY
Ty 7 Z—IZL D RBEED, B FOLE -
HEBNINCEEE 5250, D2 ET
HERETMICEEL 52 D EOMBEERE
L, & NORRE KT 5 EEREE T
EERETED2OTIIRVWNEEZT-

2. HEDEH

AWFFEO BIX, xR BIZHT5E b
DE - RO AT L, B N OBERIERAL
FA D= X LEZMRIA L, el il HEE7R
BWEEHALMNITDHIETHoT-.
IINETCOWMERENS, HFlEFOHCH



BY - #HEMBED Y 7 7 #—i2 kv, FITHT
e hOERHME (EvyF (FomE) -
T RFA (FOREX)) 2L KHTD
ZEMTEDLZEDRDN->TWS. E£T7, K
Wl 2 D T2 AR BOSEHIN S, By FRT
U RRAEHIGETAFOHECHER - FAAFHE
D7 7 7 B —DEANT KIS D R TE B & B
HIT LTS, ARAFSE CITEME R RO H
BRI FEMNIC L e R A ST D728
12, 2TNETOTR, 57, TORFTOMKE -
PN BET DARGEN D, H O S OB,
B Sy, T, o b ZonEE
2, REOFREMNCED E S %, FEFE
HTORCAE - HEMEEY 77 ¥ —CE&E
L, & FOLER - AFRE & ORGSR A
ATz

3. WROFE
(1) HREOVERK
FERCHWZRRE, B, AT
e, o LR B R E 2 2k S
®H7-0, KBEENESIT CERSDOESL L
WX VIER LT (BRYIEL Y IAHE). &
R, BCAEBE - fREAMERE Y 7 7 2 —I2 &
nEE(L L. BCOMHBE, &H1ES LR
PFENEINZTAG 5 OB T, FEHICEE
o E#ES oticERTH S, B AR
fIEMTIZ LD, 32D 777 X — (11, ¢, Te)
NZHN, nlIEOEE, (i lFFOE SO
WREE, teld7T AR - BEX LS5 (K1).
FEFRIX, £AOEICASFOMBEEET,
ZER]DFN & BHIC B > T\ 5. tHAFEE
figbrizck v, 2->07 77 %— (IAC, ITD)
N2 5, IACITEDIEN Y, ITD iXI& 0
Fm OKRFEHm) ERbsT 5 (X2).

1o:(@Q -
0.5} T@"-..__'__

2 A mhmduhq

VV"U"\J“ vvww U Uwv VV
-0.5
1.0 ‘ '
0 10 20 30

Delay time [ms]
M1 BACMHET > 7% —0DER

(2) LEFHA

77 FAA (FOREE) FEOLHBIED
FHANC IR B P k2 v, B R TR
gl (70 R RAZRDTZ\WE) & AT
il (1 kHz O#FE) Z 6 TR L, #5R
BT U FRAZHWr S, R oE >
PR E W EERE DM L7z & & ITITHE
R OEE V-~V B, B OE 5 23

IS & YR DNV U T & & IS A HE A
WMOEEL~LE FIFD, L) Tes &
ViIRT. ZOFmEICED, LA L=
O TR R S AZER S & 72 D TR AT
PEDEE LW ORRERIR O FE L~L (8]
BYEATfE) 2R 7.

\/ \/ V \
L | @m)

-1 0 1
Left-ear signal delayed Right-ear signal delayed
Delay Time [ms]

2 MHEMBEY 77 ¥ —DER

1

¢|,(T)
=]
\

(3) AFFHHE
AEFRGSOFHANCIE, e MEG) % H
Wz (B4). MEG B RIET 2 D1%, IO
ERMTEENC > CTRET IMBEILTH
5. MEG 12L&V, FIEN6 ENL BV
M TN E FTREZR L ~UL £ TIE 8 &2 21k
SH (RONER), COREOREIE
TSR b AR = Lzhy (ROSIREE), 0
WO mITE 2B Licnrzmd Z &N
T 5. UNEBRE, KIST 25 FE TORK
T AOEMES, KOSRERX, KISICHES
THREDIRN Y RLHRMIEIC AT 5>
T T ADIEEN B AT 5. ks D4y
ik, 5z 6N RIC ST % RN E 5
HARIET D 2 & D, IMEEEE D JBTENME % HE
ETDHZLENRTES.
AWFFECTlE, RO ATNTR L THR I
5 (BRI MR A G) % 100 B2 F
RN U TR L7, B A 15555 100
ms (ZHBLT 2 N1m e, b K& LE
LCHBESN-DOT, NIlm MSICIER LT
fi#HT L7-.

B4 i (MEG) FHAIZEE



4. IR

(1) FoOm S ORBREICE b 2 e G
T ERBMS T D ERARNERZ TH D EIEK
LR AT S H LT, BOESLEE
DOHABRE 22k &8, LIS (7 R R)
PSS (MBS SS) DFRMT 24T > 72
fIENT OFER, N1m F O & S (o1 23
KEW) 1T EMBFIEENEE (N1m (EE)5R
) 1ZR&EL< ol (K5). £/, 77 K%
Z & Nlm 1E 858 O BMR & 3~ 7k 5,
2000 Hz LA FTIET7 7 X ADHEKIZHEW
Ni1m {HEHFRE & HEK L7228, 2000 Hz BLE
TIET7 7 Fx AL Nlm EEHREIZIZ- &0
LI-BMRIZA OGN o= (M 6). = DhsHR
1L 2000 Hz RiifACTT7 U RRADIHE A J1 =
A LNEIR D AREMEZRR LTV 5.

30
O:1,=2ms, 0.5 kHz

A T,=1ms, 1 kHz
| E 1,=0.5ms, 2 kHz

20

Amplitude [nAm]

®

10 9‘

0

0.8 0.9 1.0

01
X5 FEE DG & Ak S R FE o B

70

a
[=]

- O 6
AR O
N o

(e]0]

Elj Q:T1=0.5-16 ms
- (63 Hz - 2 kHz)
d) A:Ti=0.25ms
(4 kHz)
[1:T1=0.06-0.13ms
(8 - 16 kHz)

0.0 0.4 0.8 1.2 1.6
Normalized amplitude of the N1m

wu
(=]

Loudness [dB SPL]
5
o

w
o

20

M6 HEEDT T Rx AL MRS R
FE D BIf%

MR LY IV ZHWT, BT (1)
E VY T OBREM (1) 22 bW TR
B % ATz fEMT OFE R, & 7239 60 Hz
FTIE, By TFOETE L LI Nim (EEhE
FRIIERE L722S, BT 60Hz LTk
XTIE, Nlm (EENEIF T SBICEEMNE L.
g, By FOMRERERAN Nim BRI
MEINAZEERBLTWS (X7). £77,
vy F OB F 1~ = VR T TR

I, B T OB T 22 ORI IR EE T
ITTUEEIND, 2FV By TFRERRE L
Z D TRWE & TRMO MBI R 5
ZENbhols. ZORRIE, vy FORHE
REEZT D) TRWFICHT DO X A
S AXLNRR DL ERLTNS.

-

120

Latency [ms]
[
(=)
=

~
EvFOHMERR
B0 L
12.5 100 1000
Frequency [Hz]
80 10 1
Tq [ms]

7 BV LY TVHER On 2R LS ET
& & Nim {HFEiEE. (O) E¥ER, (&) A
HAER.

(a) #E @K 800 Hz
1.0

&

*

|

0.0 0.2 0.4 0.6 0.8
ITD [ms]

(b) #t& /@K% 1600 Hz
1.0
0.8 §}

¢
06 (}) 5

o
o
:

—O— 8-
[— |

Normalized ECD moment
=]
o

Normalized ECD moment

0.4
0.0 0.2

. 6 0.8
ITD [ms]

M8 #iEaMWITD 28k cLxn
Nim iGBRE. (O) 2k, (@) Atk



(2) WERIRFEZE - FHBEEE B b 5 BMRE R
Rt

B ONLEOFNRANZ B D 4, i E
7= (ITD), M HMFERIE (1AC) 2#Z&fbS
W7 b & OMNEIEE) MEG) ZfEHT L7-.

800 Hz & 1600 Hz DffiF % Hvy, ITD #28
b & TMEG Z AT L7k 5, #i3F o EHEK
73 800 Hz DEFE, ITD OHANIAE Nim E
R LA L7 (X 8a), Mt DJENE
231600 Hz OFFZ, ITD OHIANZ AL Nim 7
IR IIH B L Loz (XI8D).

IAC & ITD % Z8{k &8 T MEG Z f#hT L 74k
B, OIAC BMEW & E T, ITD o2kt L
Nlm JEEIRE XA B Loz (K9
a). LL, IAC D @V & &1, ITD oy
KA NIm {HEN5EEE AN HE N3 DM 23 7 5
e (X9Db).

2 DO FEERAEFIL, FIRONLE D BRI N
HENARNE XI2iE, TTD OZAbIzxt LUk
FUEENIA B2 b, FIRONE H B
WCENR S D & =TT, ITD O RITHEV VN
W FIRERE ST 5 Z L 2R LTV 5.
T, HIROENRED R B 15 Eh I Sk
STz, ©F D, MR S R
TILFEHREOEWE LTEHRINLTWS
ZEERLTNAD.

(a) IAC = 0.5
2.0

Normalized ECD moment
= =
o n

o
wn

0.0 . . :
-0.8 -0.4 0.0 0.4 0.8
Left-leading ITD [ms] Right-leading
(b) IAC = 0.95
2.0

*

Normalized ECD moment
I =
=) W

o
wn

0.0 . . .
-0.8 -0.4 0.0 0.4 0.8
Left-leading ITD [ms] Right-leading

X9 #HEE 2 AW T IAC & ITD 2214k
STz b E OB RIRENRE. (O) YK,
(@) A5 EK.

(3) BEOMRVIELRZICRTHT U FRA
& IR R

FSE T D R L U FVHES 2 VT, il
T ICEMR D 0EENDES () BTV
RR AL 2 DB~ EROE,
JE A 125 Hz 7> 1 kHz ICHMS T2y
FEHTHEFICEAL T, BRSNS &%
NHIFEE, 2F V1 BNEWIET T FRAN
ERETAEEP RGN (K1 0). Z0Ok
B, REGFHMIICIE, ek HnonTn
HEE VLT TR, AR N E I E
FNDES (1) 2BETHXLERHDZ &
ZRLTWD.

70

(o)}
[

(ﬁ?{é ‘%% %

Sound pressure level [dB]
[#)]
o

 gad

10 100 200
Te [ms]

K10 #MOEKLY FNVHZTZHNTre &4
fbegeltE DT v FRA. BBHEDEWIIT
DENEFT.

w
w

[y

5. ERBRRMNE

(MesEamsC) (Br1z2f4)

1. Soeta, Y., and Nakagawa, S., Effect of the
repetitive components of a noise on loudness,
Journal of Temporal Design in Architecture and
the Environment, 8, 1-7, (2008). (&5 H)

2. Soeta, Y., Shimokura, R., and Nakagawa, S.,
Effects of the center frequency on binaural
auditory filter bandwidth in the human brain,
NeuroReport, 19, 1709-1713, (2008). (##HiF)
3. Soeta, Y., and Nakagawa, S., Effect of the
bandwidth of high frequency sounds (> 8 kHz) on
loudness, Journal of Sound and Vibration, 314,
453-456, (2008). (EFHefT)

4. Soeta, Y., and Nakagawa, S., The effect of
pitch and pitch strength on an auditory—evoked
N1m, NeuroReport, 19, 783-787, (2008). (# 5t
)

5. Soeta, Y., and Nakagawa, S., Relationship
between loudness and auditory evoked Nlm,
Biomagnetism: Interdisciplinary Research and
Exploration, 95-97 (2008). (##if7)

6. Soeta, Y., and Nakagawa, S., Effects of the
binaural auditory filter in the human brain,
NeuroReport, 18, 1939-1943, (2007). (#&#Hif)




7. Soeta, Y., Yanai, K., Nakagawa, S., Kotani, K.,

and Horii, K., Loudness in relation to iterated
rippled noise, Journal of Sound and Vibration,
304, 415-419 (2007). (&FHAH)

8. Soeta, Y., and Nakagawa, S., Complex tone
processing and critical band in human auditory
cortex, Hearing Research, 222, 125-132 (2006).
(&EHA)

9. Soeta, Y., and Nakagawa, S., Auditory evoked
magnetic fields in relation to interaural time
delay and interaural correlation, Hearing
Research, 220, 106-115 (2006). (##iH)

10. Soeta, Y., Nakagawa, S., and Matsuoka, K.,
The effect of center frequency and bandwidth on
the auditory evoked magnetic field, Hearing
Research, 218, 64-71 (2006). (&E#iA)

11. Soeta, Y., and Nakagawa, S., Effects of the
frequency on interaural time difference in the
human brain, NeuroReport, 17, 505-509 (2006).
(E‘ﬁﬁ )

WHEIR, MEG (X DB 1% AL PR b
ODﬂﬁFﬁﬂ&fmfﬁuﬁﬂﬂ@%in, AR PR R
AERE, 24, 19-35 (2006). (EFeH)
(FaFEK] Gr164F)

1. Soeta, Y., and Shimokura, R., ”"Noise and
sound field measurement in train vehicles”,
INTER-NOISE 2008 - the 37th International
Congress on Noise Control Engineering, 26-29
October 2008, Shanghai, China

2. INH =R, TAEBK,; "P/eghil mN g
BRERRX FH D720 O FEMERIRRES, 2008 4 H A%
B LSk s 4, 2008 429 A 25
H-26 H

3. HEIR, TAEK, EPJ'I?ﬁiZﬂ; T H Ok
JRHE S0 L2 B 9 2 W R A S M R R
2008 4 H A F Pk T ﬁ%%ﬁ%ﬁmME
9H10H-12 H

4. Soeta, Y., Shimokura, R., and Nakagawa, S.,
“Effects of the binaural auditory filter on an
auditory evoked N1m”, Biomag 2008 - 15th
International Conference on Biomagnetism,
25-29 August 2008, Sapporo, Japan

5. Soeta, Y., and Nakagawa, S., “Relationship
between loudness and auditory evoked magnetic
Nlm”, Biomag 2008 - 15th International
Conference on Biomagnetism, 25-29 August
2008 Sapporo, Japan

. ISHEG, FIIEE] ”i@mé&%@‘ﬂﬂﬂﬁ
r %béﬂ&ﬁﬁmﬂ £ 23 [l H AR
RFRREE, 200846 H 12 H-13 H
7. Soeta, Y., and Nakagawa, S.,
“Magnetoencephalographic responses in relation
to the to the factors extracted from
autocorrelation and interaural cross—correlation
function”, The 3rd International Symposium on
Temporal Design, 2-7 November 2007,
Guangzhou, China

WHER, PN " =2 OHHE O JE K
@I?é”ﬁﬂ:éﬁtﬁ%ﬁ@ﬁ A R MRS RS & T
TRFRR”, 2007 4 H AR GTE PRI HE R

,2007$9H 19 H-21 H
9. Soeta, Y., and Nakagawa, S., “Auditory
evoked magnetic fields and loudness in relation
to the to bandpass noises”, The 19th
International Congress on Acoustics, 2-7
September 2007, Madrid, Spain

Zfﬁﬂﬂﬁ‘ EPJHEJ&H P IRONLE DR,

Fa'ézbéﬂ TR, 55 22 [FIHA
EW&%?@ £,2007 456 H 21 H-23 H

11, BHEEYE, H)IEkE]; 7 H R 22 & W

HHAEBIBEIC BT DM BUR”, 85 7 [BIMRE
M=a—nAf A=, 2006 45 12 A 13 H-15
E|

ﬁ?EHE/ oI, M DR EE ST
I\Z\ %@Téﬂﬁﬁ%%ﬁﬂ%@ﬁ}im”, 5 21
[ A=A AR R T 523 LR A, 2006 4E 11 A 17
H-19 H
13. Soeta, Y., and Nakagawa, S., “The effect of
critical band on the auditory evoked magnetic

field”, Auditory Cortex 2006 - 15th
International Conference on the Auditory
Cortex, 17-21 September 2006, Grantham,
United Kingdom

14. Soeta, Y., and Nakagawa, S., “Auditory

evoked magnetic fields in relation to
performance of sound localization”, Biomag 2006
- 15th International Conference on
Biomagnetism, 20—-26 August 2006, Vancouver,
Canada
15. Soeta, Y., and Nakagawa, S., “Auditory
evoked magnetic fields in relation to center
frequency and bandwidth”, Biomag 2006 — 15th
International Conference on Biomagnetism,
20 26 August 2006, Vancouver, Canada

L IRHEENR, FINEEE]; 70 JE R A
fllaa Fa'?]ﬁﬁ‘@‘éﬁ VR FE RIS, & 21 BIAA
ARBER SRR, 200646 H 1 H-2 H
[ﬂil (Ft1h)

WHER, 13 MOH7E Mk, M,
E§$+3%E&,738 741(2006).
(ZOf]) A—ni—
http://staff.aist.go.jp/y.soeta/index_j.htm

6. HWFFEAERR
() IrgefREHE
wH  BR
MNTATECE N FE SRR A
= T2ApFeE - 98
JeE %S 1 10415698
(2) HEEF T
TE BX
AT AT N PESE AT A F AT - AR
[ TSR GEERY - PERRAFREBIRFZE B
JeE &S 1 90455428

WEFERT « Al A



