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ABSTRACT

For providing personalized intelligent services to users, 3 dimensional indoor positioning technology to
recognize the position of person and equipment becomes important. In this paper, the acoustic signal generated
from the proliferated smart phone is received from the 5 microphones equipped in the front panel of 3D
positioning system, and the two proposed methods estimate the 3D coordinate of the smart phone, and finally it

is verified using the implemented experimental system.
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Fig. 1. Hyperbola model to calculate the position by
the TDOA technology(Only the right two microphones
are shown.)
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Table 1. Measured difference of arrival and estimated
signal source position in the experimental system

(A: hyperbola, B: LMS)

coordina
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smart
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diff. of |calcul|measu|calcul| meas | calcul |measu| calcul jmeasu
distance| ated | red |ated |ured| ated | red | ated | red

dl2 4.04]3.74|-14|-1.7|-1.4|-2.0 |-1.32]| -1.7
d13 |5.46]5.78|-55]|-5.8| 54| 6.1|-51|-5.8
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dl5 | 2.6 |2.38|-2.8(-2.7|-0.47|-0.68| 1.8 | 1.7
d23 | 14]1.36|-40]-41]-4.0]-4.1|-3.78]-4.1
d24 |-1.4]-1.02|-14[-1.0|-3.5|-3.1 |-5.39] 5.1
d25 |-1.4]-1.02|-14[-1.0{ 09 | 1.4 |3.13] 3.7
d34 |-2.8]-2.38{2.7[3.1[043]| 1.0 |-1.6]-1.0
d3b |-2.8]-2.38/27 (34|49 546978
d45 | 0 0 0 10.34] 45|44 |85 |85

ma£A 0,14,58 | 1,-14,54 | 15-16,69 | 33,-14,64

dind B| 0,12,49 | 1-1455 | 12,-16,61 | 19,-13,48
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