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Abstract

This paper proposes an active artificial pinna
that is able to change the form imitating ani-
mals do in order to localize the sound source.
The shape of the proposed pinna provides direc-
tivity to the sound source that locates in front
of the pinna, and it has an ability to steer the
direction by the active motion. A kinematic
model to control the pinna is also proposed in
this paper. In order to clarify the characteris-
tics of the proposed pinna with respect to au-
ditory functions, its directivity and the effect
on the frequency response by the deformation

were studied with the developed device.
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X, HARARBRSE G EESICHL, EEOFE W
BRI TCOEN ) v FREABRET VE HNTHE A%
HEZ2WETIVERD, 74 —R N\ 2% EKTDZ
ETHIZO ARy N % flEd 5 U — R 2% f2%L 72
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T Fig.11Z Shimoda 5 [Shimoda, 2006]D /= B4 T D
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Figure 1: H4v/ v F®H#l (Shimoda 5 IZ & % [Shimoda,
2006])
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MR D 2 [Rice, 1992]. BN FIENIZBRL , BEADHE
2 ZEZTW5 Z & H Populin[Populin, 1998] 12 & > TH#H
HINTWS.
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5E—REYAIORYE +DITHENZAEE §52 8
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R AIZ 81 BEDH - /- (Fig.2 B EBAK). ) ard
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Figure 2: Active artificial pinna: photo and sketch

LZEANEBEETLIHE Y IEDINTHY , BAEUGD
[ s (B B ) % HUliZ A% [EIE T 2 AN KFE N
TXEEERT D MIEIC R > TS

T AV IEESES Nz ATV E Y TE—X (F) T
VRNVE—RLL) D O IVT TEREIX h, E—& DOERHE)
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Figure 3: Control system
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Figure 4: Kinematic model
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Figure 5: Impulse response measurement

4.1.2 FEAEM
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Figure 6: Directivity measurement

4.2 BIEHR

4.2.1 RAEBRE

Fig. 7T IZHIEX Wz BN O FEBINEE "L 72, T4 Y
Fitka B2 &, ¢ 14D § 1kHz fHEDRZ S hRY —2
& 25kHz 25 3kHz IZDNFTD /) w FRLEL THRL 1
% . —7F bkHz & V) @O EEEH T, BNERORE
22T VRN EAL TS Z e 3005 . A
DWTI, m AR (B kHz 2L E) TlE-E) &L -
MEEM S N, ¢ DELDFEL FHLo D 21 dHD .

4.2.2 A
Fig.8 (CENMEEEL 2B X 1 v Hitk % 7=, BIERE
BNz E D A, e FEE RU 2 DT, 0 EXRE



50

Phase [rad]
o

L
10°
Frequency [Hz]

10 10

(a) ¢ = 21.5deg : Gain(left) and phase(right)

5

Phase [rad]
o

-5
10

L
10°
Frequency [Hz]

10

(b) ¢ = 0deg : Gain(left) and phase(right)

o
k=3
s 0
©
V]
-50 = "
10 10 10
Frequency [Hz]
50
o
k=3
s 0
©
V]
-50 = "
10 10 10
Frequency [Hz]
50
o
k=3
s or
©
V]
-50 2 ‘3 4
10 10 10
Frequency [Hz]
(c) o=
50 T T
o
h=3
©
(U}
-50— 5 "
10

10 10

Frequency [Hz]

5

Phase [rad]
o

_5 L
107 10°
Frequency [Hz]

10

—14.1deg : Gain(left) and phase(right)

5

Phase [rad]
o

-5 .
10

10°
Frequency [Hz]

10

(d) ¢ = —37.7deg : Gain(left) and phase(right)

Figure 7: Frequency response of the proposed pinna
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Figure 8: Directivity
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