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A Two-dimensional Position Estimate of Two Sound Sources Using Two Microphones with Reflectors

Hiromichi NAKASHIMA™*, Mitsuru KAWAMOTO®,
Masanori ITo*** and Toshiharu MUKAT*

Human beings and living things have the capability of identifying the directions of two or more sounds by
a certain amount of correctness with only two ears. However it is difficult to give this capability to robots.
Almost all the robots which have been proposed until now have three or more microphones in order to localize
sound sources. In this paper, we propose a technique of estimating two kinds of directions, that is, vertical and
horizontal directions, using a robot head consisted of two microphones, where the microphones of the robot head

have reflectors working like the pinna.
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Fig.4 Extract only the sound of the 1lst sound source
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Fig.5 Extract only the sound of the 2nd sound source
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Fig.12 Head robot
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Table 1 Estimation results on the horizontal plane

Elevation of Direction of speakers (degree)
speakers Spk1 [ Spk2|| Spk1 | Spk2|[ Spk1 | Spk2|| Spk1 | Spk2
(Spk1,Spk2) | 30 | 45 || 30 60 30 80 30 120
(10,-10) 355 | 50.7 || 35.5 (64.6 |[35.5 |79.6 || 355 [111.2
(10,0) 35.5 | 49.0 1355 | 64.6 || 35.5 | 76.9 || 355 |118.4
(10,10) 35.5 143.6 ||35.5 [60.2 |[35.5 | 79.6 || 355 |118.4

Table 2 Estimation results on the vertical plane

Elevation of Direction of speakers (degree)
speakers Spki | Spk2 | Spk1 | Spk2|| Spki | Spk2|| Spk1 | Spk2
(Spki1,Spk2) | 30 45 30 60 30 30 30 120
(10,-10) 107 EA05 S0 (F=1 0= 105 =10 10 | -10
(10,0) 10 0 10 0 10 0 10 0
(10,10) 10 10 10 10 10 10 10 10
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Fig.14 Feature vector and feature map to each sound source
direction
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