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Abstract: Estimation of sound source directions and separation of the sound sources are implemented on
many products widely, and one of the applications is binaural hearing aids. However, estimation accuracy
against multiple sound sources is degraded by interference between sound sources. In case of binaural hear-
ing aids, users’ body, including a head, movements would be expected to be helpful for estimation of sound
source direction. In this paper, examination was carried out about relevance between speakers’ direction and
subject’s head direction during conversation. And estimation of speakers’ direction by head direction during
conversation.
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2 A subject wearing a small multifunction sensor TSND121

manufactured by ATR-Promotions.
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B 3 Relations of acceleration, geomagnetism and the coordi-
nate system when a subject attached a sensor to the left

ear.

gravity-based

B 4 Mapping onto a gravity-based horizontal plane.
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B 5 A subject and target degrees.
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6 A straight line to correlate target angles with the sensor
data.
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# 1 The median values of head rotational angle for each target
angle.

Target angle | —80° | —60° | —40° | —20° | 20° | 40° | 60° | &0°

Median value | —54.4 | —43.7 | —28.0 | —12.6 | 9.87 | 25.1 | 37.5 | 49.5
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7 Partition of zone.
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11 Subject III’s head direction zone when the speakers are

8 The experiment placement in case of two speakers. in zone F and J.
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Bl 14 The experiment placement in case of three speakers.
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15 Subject I's head direction when the speakers are in zone

E, H and K.
N 1 Utterance section ?)
M —— : Head direction
L 0
K 172}
Speaker J E
=3
1 IJ §
G | =
Speaker (G S
Q
Fri g
E_ 195 2
Speaker D 0
o C 0
3B 0
A 0

0 20 40 60 80 100 120 140 160 180
Time[s]

16 Subject II’s head direction zone when the speakers are in
zone E, H and K.
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17 Subject III’s head direction zone when the speakers are
in zone E, H and K.

N Utterance section 0
I\E Head direction g
Kt 7
Speaker J J 59 .;;;
1 364 g
Hr :
Speaker (G —
i
Fr E
Er z
Speaker D
o C
SB
N
A

0 20 40 60 80 100 120 140 160 180
Time[s]
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in zone E, H and K.
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& 2 The rate (P) that a subject’s head direction to the zone

of utterer while utterance section.

Two speakers Three speakers
Subject | (Zone F, J) [%] | (Zone E, H, K) [%]
I 6.63 31.9
1 43.7 8.17
m 14.6 34.5
v 4.93 X 107! 23.6
A% 29.7 35.4

# 3 The rate (Q) that a subject’s head direction to the zone

of speakers.

Two speakers Three speakers
Subject | (Zone F, J) [%] | (Zone E, H, K) [%]
I 47.1 59.8
I 38.4 50.1
m 17.2 52.7
v 2.68 68.2
Vv 24.3 69.9
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< 4 The rate (P) that a subject’s head direction to the zone

of utterer and on both sides while utterance section.

Two speakers Three speakers
Subject | (Zone EFG, 1JK) [%] | (Zone DEF, GHI, JKL) [%]
1 24.3 55.3
I 80.1 27.3
m 65.9 63.1
v 58.6 69.9
A% 64.8 83.8

%= 5 The rate (Q) that a subject’s head direction to the zone

of speakers and on both sides.

Two speakers Three speakers
Subject | (Zone EFG, 1JK) [%] | (Zone DEF, GHI, JKL) (%]
I 87.4 100
I 88.4 100
Im 78.7 100
v 62.1 100
\% 76.4 99.8

< 6 The rate (Q) that a subject’s head direction to the zone

of speakers and between them.

Two speakers Three speakers
Subject | (Zone E ~ K) [%] | (Zone D ~ L) [%]
I 99.2 100
I 99.5 100
I 99.1 100
v 99.9 100
A% 99.9 99.8
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