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Spatial Positioning System Based on the Sound Sensor Array

CUI Yannan, LIU Yongkang, LI Kailiang, ZHU Songsheng, WANG Wei

Department of Biomedical Engineering, Nanjing Medical University, Nanjing 210029, China

Abstract The source location technology has an important application in areas such as video conference, voice recognition, target location
and hearing devices. Sound sensor array is composed by certain sound sensors. Compared with a single sound sensor, it can improve SNR.
It has strong space selective and is available to sound signal without moving. At the same time, it can realize the self—adaptive detection,
localization and tracking of sound source in a certain range, which makes it have wide application in many areas. How to blend the audio
data from each node to achieve the accurate positioning and tracking is a hot study at present. This paper uses TI's MSP430F149 MCU as
the control core of the sound sensor array spatial positioning system, selects a buzzer as the sound source. Different receiving points which
on the space coordinate system collects sound signals to amplify and filter. According to the processed signal, MCU applies the positioning
theory based on delay to form space coordinate localization algorithm and locate the sound source. The realization method is simple and test
results indicate the position of high precision.

Keywords spatial position; signal capture; sound signal processing; MSP430F149

0 (DOA/AOA), ,
[ o
, o TOA/TDOA
. s s MSP430F 149 s s
’ o 1
3 , 1.1
(RSS), / (TOA/TDOA) / o ,
: 2010-05-19; :2010-09-06
(NJ22229050)
X R s :cynxyxx@yahoo.com.cn; ( ), >

s :dragoon_ww@163.com

2010,28(19)




] jcmik

eview

( )’
TxCCRx (16

+12V

Sound sender diagram

4 o
v
3 out
5
CZ
1 o1 ng

N Bl Timer_B,
1 . MSP430
TxR
g ek LN TR | N EERRR
(P ) —/| mhPIHiEe ] Bt ), o
1 9’
Fig. 1 System hardware module design diagram ' '
1.3.2
1.2
2 9’
Timer B 4 o ’ ¢
P4.4 e
4 P43 Pl
MSP430F149
P4.6 a3
P4.7 s
R
2 Port
Fig. 2 System circuit
1.3
1.3.1
TI MSP430 MSP430F149 3
: ’ Fig. 3
- MSP430F149 Flash
, . 16 (RISC),125ns 1.3.3
s . MSP430F149
) 2 : 3 / M 555
16  Timer_A 7 / 16
Ve Fe
R, .
5.1kQ ]
3300pF 10kQ 2001(% B 1 = 4 it
i (=1 [=+]
4._\&'3 — R T 7] RO BN
At Refl 37 | 1N 4N 12 2
==3300pF LM324 g 355
fe
0, s 10
Refl’ 050 R, I 3Ny Y 5
q | o Rl v~ 20uT6 30UT-8— ) _
ESE Ref2 | =
MIC & = 1pF
4

Fig. 4 Sound receiver diagram
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Table 1 Sound source location test results (unit: cm)
1 2 3 4 5
(50,40,30) (50.2,39.8,31.2) (50.4,41.0,29.7) (50.1,40.3,30.5) (49.6,39.7,30.9) (50.0,40.8,29.5)
(50,50,50) (50.1,49.2,504) (50.5,50.2,49.6) (49.6,49.3,50.6) (51.3,50.8,49.0) (50.4,50.7,49.2)
(60,55,45) (60.7,54.8,45.4) (59.4,54.3,45.7) (60.3,54.8,45.2) (60.5,54.7,45.3) (59.0,54.2,45.9)
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Table 2 Sound source location test results
error calculation (unit: cm)

X Yy z
(50,40,30) 0.27 0.61 0.75
(50,50,50) 0.67 0.68 0.68
(60,55,45) 0.66 051 0.56
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