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(3) FTMAITE D FHD H DEAL[3]
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—77, (3)TIXEENE O AT DO FH0,
THbLLARZ FIVFa— Lt EBEEX 2
—Z2 BT 5. ZoLG, WEIICARAN &4
W% d HRTF %2457 2 8 7% <, HFRIT1
DN SRR EICE R % 8T HRTF %
BT 5, bhibiud, Z0E TEIC@)DITE
CfEl At HRTF OAERICHL D fLA T E 72,
AT, & FOAFAHMEOFE» D IEH
L 7= Parametric Notch-Peak HRTF € 5 )L
(PNP €7 V) %MHNT 5. Ztud, RO LA
AHEDFHLD TCHELARI IV v T -
v—7 Lt ERoMGAMEO FEH»D T°H S
B FRIRER 22 - L XL 22 HRTF 2R L 72 €
TNTH 5,

X 512, PNP & 7L % v ¢fiil Ak HRTF %
BT B7 TV 5= avyy 7 bEBNT S,
ZOT7T TV TOREEET 5.

(1) 1 FFE DAt HRTF 262 K%EDH 5
W 2 1 D Ak HRTF 23R TE 5.,

(2) 1 J/7H @ HRTF off Mbics\Tlx, %
721 DORIF XA =% Zbit$ 57217 TL 0,
RIS, EREEE 3 ZonE B o FAicm
3T, FHEIHETOHREIZOWTHLREZIBRS,

2. FEAAROFHEMDICEDWVL
HRTF DET /L1t
SRILHFEHFEDORA ~ MEEiHE LT AR
TREMNTH B, Lo, B LAAM
HOFHP»D ZHHT 2 EHEE L S,
2.1 ERAMEOFEID & pHRTF
RO FHD Y 12 HRTF ORIE A =7
FVICHET S 2 EDRHINTED, AT |
FNF 2 — TN T3,

bbb IUFHEM HRTF OIRIE A L7 b L%
B/ vFLe—7LIEN/P LGl I L,
ZO—WELIFEBEHCTHAE L 7287
X Vv 27 HRTF(pHRTF) %241 T\ 3[4].
XEXER NP oflAadbETHARKRL
pHRTF %z M\ S REM IR X b, BBk
EEowFho i E W T EH HRTF
EHFEOEREMBEEZREETE 2 RAND
pHRTF ofk3E#1, 4 kHz DL LT b FK
BOMEH 2507 v F(NIN2)E 20D —7
(P1,P2)Tdh % Z & %71 L 72 (Fig.1)[4,5].
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Fig. 1 Example of parametric HRTF recomposed of
N1, N2, P1, and P2.

" Generation of the individualized HRTFs based on the cues for perception of direction of a sound image
- Toward practical realization of accurate 3D sound reproduction -, by IIDA, Kazuhiro (Chiba Institute of

Technology).
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2.2 Parametric Notch-Peak HRTF €7 /L
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Fig. 2 Distribution of frequency of (a) N1, (b) N2,
(c) P1, and (d) P2 for seven directions in the upper
median plane for 118 ears.
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DIEF N Z Wiz, BEIEIC X & T REEIZ
1031.25 Hz, L <)Lt 2.0 dB(120°), 3.0
dB(150°), 5.0 dB(180°), Q (X 1.0 & L 7.

3. &KRZEDEAN{L HRTF DR

D EXD PNP EFLZREEL ZHAICE W
Tix, N2 ¥ 5 pHRTF 24K T3 2 &
DHREE Ze o 72, Lo L, @ KZEDE Ak HRTF
ZHRT B2, H5WBTHD PNP €71
WHELE 75,

22T, H5 1 DO MAIZE W THEREE DY N2
JAE % B X, 2 RZEofE Ak HRTF 23
BRI N AZREEEL 72, BET 57 M3
KIEEF A E L7z, 2 o# i, KIESGHTIE N2
FIRBDE NI X 2 BEBRITIDE D DN D
29, MOFEREPH S TE L 72 N2 &)
BERELPTVWEEZONDI DS TH S,

KIED N2 MBI OE D & AR DML
HRTF % 4: 589 % FMa % DL T 2R~ 9 (Fig.3).

(1) RIEAICEHRZAE T2 N2 S
7 3 ZREHEE DGR (Fig.3 DR\ ).

(2) RIEA D N2 JEWED o FERRIEPE
DAt D 6 77 1H(30° k) D N2 Ji¥ %% mlja=X ¢
#eE (RO KR D RH]).

(3) EEBRIEHE 7 A1 @ PNP € 5L % F v
T, N2 AWEED S N/P S5 X —& ZH#EE
(R FRRDFRH).

(4) EfEE T EEERIEREHOERE D H I D
N/PRF A =% ZHEE(E LA L v Y OUERR).

(5) MEMAEHRZAMT2ZLickh, 4
RZEDEB DT HDMEANL HRTF % 4 1L[9].

FIE(1)-(5) DEEMIZDOWTIX[10]%2 S H X
Nz,

A (1) Category selection by a listener
(2) N2 estimation ! (2) N2 estimation
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Fig. 3 Schematic diagram for generating
individualized HRTFs in the upper hemisphere
using seven PNP HRTF models in the upper median
plane.

4, PNP 7 /LEZBAWEAIL HRTF &£
B 7)) DR

PNP €7 V% vl At HRTF % A5 §
57 A7 vy 77 7Y% MATLAB"® App
Designer Hv>THiZ& L 72 (Fig.4)[10,11],

Fig. 4 GUI of the application software for HRTF
individualization using Parametric Notch-Peak
HRTF model.
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Fig. 5 Results of localization tests in the horizontal
and the median planes. (a) and (b): individualized
HRTFs. (c) and (d): actual sound sources.
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PEHMNME 7 v 2D X 6% 5B 2D
D, AR 3 XU EE AL, ALY —E
ATANAL TRy F Y I )T —F DR
SADHBT S Eickh, kR FEAHIC
FETEZDTIELENWES I, BRIV
ZITUEENTH 5.

Information
\service,

Timbre

Meeting, Education, Training,
Navigation, Field survey, Medical care,
Support for elderly and disabled
A\

Localization

Fig. 6 Required sound image localization
accuracy and timbre for various 3D audio services.
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