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Abstract: Location is of great importance wireless sensor network applications because location information can
often be used to identify events. TODA is a typical localization scheme widely used in previous work, but it requires
time synchronization over all anchor nodes with known positions. Time synchronization increases the cost and
complexity of system, and the errors caused by software and hardware seem subtle but often lead to bad accuracy of
localization. A new TDOA localization scheme is presented in this paper, whose basic idea is to use an additional,
position-known signal source, S’ to change the way of calculating TODA values. After the emission of the source
signal S, the new signal S' is emitted. The TDOA of S between different receivers can be derived from the time
difference of receiving S and S', called TD2S, at each receiver. This way eliminates the dependence of TODA on
time synchronization, and improves the localization accuracy. Experiments under three-dimensional space have
been conducted with mobile phones, and the results show that the proposed scheme is not only of high accuracy, but
also of easy deployment, low cost, and robustness.

Key words:  acoustic signal; localization; time synchronization; mobile device
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Fig.2 Time sequence of receivers A and B
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Fig.4 Arrivals of S and S’ at a node
4 S AN SRAEA RIS %)
14 BEERESIHEGN

Whistle 75 & [0 75— OB PR AE T WA 2 i (K4 5 R lcdli mh A 3t £ 1 S RIT SR 1328 I 2 Jfr of 2
(RERAE AL IRAVBUE S A SR IF]— P A5 5, 9 HRAT B 1 B2 Bk s OX AN 5 AT R 10 B A ke
A DUAR A 5 3t 3 g B 5 L AR 5 AT AR OGS0 5 v R AR ST S R W i S I B I %)
RCERBIFRAT T 5, o T O BRI ANME S BRI S A R P A S KA B T S R S AR 3130

PRI 3% 1) 56 1, G 45 10 B s W AT AT AN B4R AR 5 (M B5A IN 8] A0 X A T T, B AT F s e 2 1 — M
ASRFE S BRI 1 AN REESRER R E S IBIE O T HREBIXA R AT E T WS40 5 B R,
I — S 1 P TSR S TN A U T 5 B SR AR A T (- 38 AR S i — e (A B A R P )
RER T E AW
P:(Ypeak_Yvalley)/ (xpeak_xvalley) (2)

HoP X atiey 7R TRIX AN WEAE s T B 1 — NI RAE AL R TR BRI T Yinapeax THy HAFBIREZ KT
PonaxpeakX THp HISRAE 51, e, THy, TH, 33 0 56 240 7E Whistle 1, € ay=5000,TH,=TH,=0.5.

— MR, BRATT T LU A B R A DGR A5 5 M R DG % 18 B TF ML 4 75 3 R 22 e XU R
PR ZE A SO AT 2 VE chirp 15 5 (W AR AR P 7 — B, IX & Whistle IXAN 4 B8R (1 B k)G S fi S
(13 7F. 2kHz~6kHz 2 [H] R A AR Y RS2 7] 24 50ms.

2  Whistle T{Ei3712

e T Whistle [ EEA S5 L 2 )5 BATTHG 23 423X — 15 P JE 7% Whistle [f) TAE TR Wi BTk, AN 5 2 M(M =
5)ANTT B LASE I 3D A A7 AN K — Mk No R AR F ZEUE Y A5 F Ni(1 STSM-1) R AR R AR TEHETT SI(Ng AN — 2 S 1 25
S $5 UL (19745 ). Whistle (1 TAERFE 0 3 D ER:

81D AR E IR A e R 3 S 55 i 5 R, 16 t B 208 & L3 B4R IAE tot,. ..,
tyy B ZUBIE T 1 NNy, Ny TE B E B 5 Hh,t Bt I 02 AR T [ — A i A i 55 1.

552 2B BEETT AU N BT B S J5 78 t INZIR I —AME S S & — BN G 55 S'EIE TR L.
BT A Ni(I<SISM=-DTE STt I Z1 BE AR AL T 5% 2R A X RE, AT st # 0 s% T — Bog & 3 Ry,
ol T S RS A R BT IHD 1) 772,68 Ry MBS HER AR A% 5 VR AH DG8 S, s RE I 19 31 ti—t IR0 20 Ny TR
SRIK) TD2S AH, B 52 1, e U o T AR i b 4 41

55 3 5 K BT BT AT 1K TD2S (BB AE &, 5 T LAV HER 1Y) TDOA i, 4R J5 i@ it TDOA fH 15
HH 7S R BT AE TR XAl 58 BT AN S A R

© PEBEBSAITT  hip:/ www. jos. org. cn



A F—MREWEE T ERIALT 107

Fig.5 Receipt of S and S" with N as the base node
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Fig.6 Deployment of anchor nodes and acoustic source in experiments.
The sub-figures from left to right are the 3D view,
the top view and the right view of the deployment (unit: cm)
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Fig.7 Errors of acoustic sources at different positions(Left, Middle, Right: Normal, Noisy, and Inside).
The line with two vertical ends represents the mean error, where the two ends represent the maximal
and minimal error; and the dotted line (right axis y) the standard error
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