AkHz AT @ SR s 2 B B

B BBRGTMEDFRHLD

OPNEE (TIHETK - B), SH—f (THETK - JufET)

1. [FU®IC

1960 DI, IEH S EEN O FH#2> D
IZDWTH L DIZEDED 6 1, JEERSERIEK
(HRTF)® 5 kHz Pl EOHHEDHRIEZ R 7 L
DEETHZ I EPHSPICEINT NS,

L L, IEHHEEREND ) bRk oH
BCBLTIE, 4 kHz BUF O 7210 ¢ b nlEE
THHIEWRINTL B[], E7ATFHICE
WThH, IMFEES L KT 2 LA TS
32 HDD 4 kHz {KigE#H ) 4 2T HFH
ERARETH (2], L3> T, 4kHz LIF
2l 5 > D EIER TR O F o D 23T
TrEEZLND,

AWFZE T, 4 kHz DU oM B 2%
HAEDOFELDD ZHEIT 2. 5l Bohik
F00 ) O M E FELMIERIC X D BEE
ER-R

2.4 kHz LUTD8IA &% A D HRTF D&

4 kHz LN OB FMEDFD 0D 2R 5720,
RABE % 118 H4rd HRTF % T & i
FTDARY bV L R)LDER R 7-(Fig. 1), %
Fy PR3EHNOEETT-HIT) DL X)LV E2RL
TWwa, FEAEDREETO dB DL NICHE
INTEY, HIHDHEEL V%G LD HKR
SWEHABAS NS, 72 L, 4kHz DL ETIE
AZENIKE W, —J7, 1 kHz fhEcldg o
HHEL VDR E L, BAED R/
W(FDRHI).

40

N
S

SPL difference [dB]

0 ‘ 20‘00 ‘ 40‘00 ‘ 60‘00 ‘ 80‘00 10000 ‘ 12(‘}00 ‘ 14800 ‘ 15;00 ‘ 180‘00 ‘ 200‘00
Frequency [Hz]
Fig. 1 Difference spectrum, subtracting sound
pressure level (SPL) for HRTF for front direction from
that for rear direction for 118 ears.
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Fig. 2 Mean difference in SPL between rear and front

HRTFs for 118 ears. Bars denote the 95% significance
range.
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Fig. 3 Normalized histogram of frequencies for which
SPL difference between rear and front HRTFs is
maximum.
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* Cue for rear sound image localization in the head-related transfer function below 4 kHz, by NAKAMURA,
Fuka and IIDA, Kazuhiro (Chiba Institute of Technology).

- 627 -

202543 H



A

PO L WER)IE14 )5 O J5 P E IR (800 Hz-1.6
kHz) & =33 %, 2ok kD, PO ZBETHE
DFEBPY ELTHELGT 2 EVBPREINS
B, — )7 CH RIRE IR X AHHRE S Tk B R
AAEICHERZRIFI LW EbHEINT
V5 [4].

ZZC,PODRMEAHEDOFELDLD & LTEHS
T EDEPITOVT, RETHRIET 5.

4. POHLBAARICKIFTTHE

PO % B2 U 72l & o 2 3 o fr FE
£, PO2Y4 kHz LT O CHRAREDOTF
DY £ LCHEGT 2080 % BEEL 7.
4.1. EBEAE
FEIBEE CEM L 7. WL N o 3
xR, ()EEARAD% I DI HRIR
& IRHHE A S (200 Hz-17 KHz) D8 AA A
(WB-own), (2)#8EARAND# DM HRIR
&I a4 75 (200 Hz—4 kHz) D B &34 &
(LP-own), (3)PO %% L 72 B RN D#TT
DM HRIR & (&3 (0435 (200 Hz—4 kHz)
D& HIAA(LP-PO-eliminated), Fig. 4 (2 PO %
% L 724 A HRTF @ 4 kHz BUF O#RIE A ~<
7 b VOBl R

TN OERIERIE 1.0 s ¢, 3 Ol %
FEC ~y RA V[l AL LL =TV T7~
v K7 4 v (SONY, MDR-MV1) I X 1 #E#
R L7, PRERICBWT, MFoAKT
BIREMDIBEICKRE B DA S N Do
Tele®d, ~y BBy OEEREIIHIE L T
Vv, BUREFHEL X)LIE 62 dB SPLTH 3.
BHRNIE 7 > 7 LI 10 B[ O488R L 72,
BB X IR R 2 RO N b (1 2 4,
734, A-B)T, v EVIEICK ) EHO
SR 7N 2 R I - B 7 A B g (] TGRS
S 2 EDTE S, [MERIZZ ORI A TEL
ZLIFTER,

P —

0:{\/\

-10

Relative amplitude [dB]

-15

Y A S A S S A R
0 500 1000 1500 2000 2500 3000 3500 4000
Frequency [Hz]

Fig. 4 Example of transfer function obtained by
convolution of subject’s HRIR at 180° and P0-
eliminated filter.
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Fig. 5 Individual responses for subjects A—E to WB-
own, LP-own, and LP-P0-eliminated stimuli at 180°.
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A

Table 1 Mean elevation angle error [deg].

Subject WB-own LP-own LP-PO-eliminated
A 4.5 48.5 56.1
B 3.5 2.0 42.4
C 39.3 6.2 18.2
D 2.5 18.2 35.7
Ave. 12.4 18.7 38.1

Table 2 Results of Mann-Whitney U test for LP-own
and LP-P0-eliminated under 4 kHz.
**: p<0.01, *: p<0.05.

Subject

C HIZRHIER

#eBRE A-D CHIZIAHIE XA L h o,
D BEREARS

SHNEN K % Table 3 12773, WB-own Tl
B A D3 1 BESHNGEN L 72, LP-own Tl
B AD CHNEM T 286038, 4 40F
YifEiix 0.50 TH o7, #EEE B 1& LP-PO-
eliminated O¥ANENM (X LP-own X h &<,
BE A,C Tldb T EniER E o 7z,

Table 3 Ratio of inside-of-head localization.

Subject WB-own LP-own LP-PO-eliminated
A 0.10 0.90 1.00
B 0.00 0.10 0.60
¢ 0.00 0.00 0.10
D 0.00 1.00 1.00
Ave. 0.03 0.50 0.68
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Fig. 6 Comparison among a measured HRTF and
parametric HRTFs (NIN2P1P2 and N1N2P1P2 + P0)
for the rear direction.
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Fig. 7 Auditory source width for measured HRTF
(@), NIN2P1P2 (X), and NIN2P1P2+P0 (O) for
rear direction. Arrow indicates yardstick (0.05).
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