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Abstract: A mechanism based on target assistance is proposed in this paper. This mechanism is mainly divided
into two forms: static target assistance based self-localization mechanism and mobile target assistance based
self-localization mechanism. The former, according to the measured DOA by nodes, first beacons through the
pseudo-linear least square method to locate the static targets. Next, the unknown nodes are located by previously
located static targets through BML. For the latter, BML, PCML and RML three algorithms are adopted in the
self-localization and have been compared among themselves. From the MATLAB simulation results, the increasing
the number of static targets contributes to an improvement of accuracy. PCML and RML can compensate the delay
of sound propogation and increase the accuracy of localization when the target with a high speed. Finally, the
feasibility of this mechanism is validated by experimental datas.

Key words: WSN; accoustic array; self-localization; DOA; Maximum Likelihood
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Table 2 Effectiveness analysis of node self-localization under the state of target mobile
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Table 3 Position information of node

F3 WAEASKAMEGE
Node Abscissa Ordinate Orientation (°)
N, 0 0 88.041 1
N 6.912 335 105.129 239 89.926 9
Ns 98.036 286 —18.387 465 88.044 6
Ny —115.050 13 11.429 378 81.762 6
Ns —-39.257 398 —107.496 877 83.108 8

FEASLIG T, 05 F S AR S LR 3Rk 1T PN 5, 2 e ik H AR RS Bl H AR AR5 1 AP O R,
B 51 190 2 T AR e /s R il v B S AU A V45 0V, il H AR AL B, AR AR e A 1) F AR AR S 4
JI I DOA AL TFARENT i BOAL B AR R AESE 2 PG 00N, 75 P A I 46 T LUR I B R /R =2 8 55 R S H
FRICIE R BRI H B A7 B B i 5 b 7 e SR 0 5 SR A6 2 R Y sl R AN R B 5 TRl () DOA
B A0 T ECE 1 H AR AL B B HUE AR B AT B REAL A SR ORI X PR g s AT T KA.
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AT S TR ) DOA FIE b B BN AH DRI, SR A5 A 01797 w8 00 457 B R0 5 1) 45 B AR SCIR S 2 i e 4 AT 4
fhTF B AR B4 1 UL B ARIOAL B RIEE 5 AN BT 00 DOAL TS 5 N1 AU AL B RIRA M) A 34T 5 WRoR138
B T 45 T L2 2. A SEZB 25 SR ] %01, PCML A1 RML % 75 3545 4 S I MEAT 77 %M 45 78 T 8 ALK

‘ ‘ ‘ re———— 150 — ‘ : -
100 -~ -t boo -t o BAARME B
| e e I . ——
| | | * EIREIE I I I I
S0r--*r---r -3 ! ! !
| | | | I 50 :
A: 44‘ : : : Tllustration : |
OF ———Fr-———+-———#h———4—————— - — !
0
) ; ; e Unit: m
| | | | | !
R I
L A RRRE SRR EEEh R T ‘
I I I I I
P T R S S S H 100
- i T & T i | Track of target
1 1 1 1 1
-150 -100 50 0 50 100 150 5
X/m -950
K9 BT HAR Y B e A7 & B Kl 10 %3 HArm AE M stn B

4 RE5RE

AT JE AR T T B IR 1) AR JE 4R T 3R R A B (0 8 5 RLHL], 70 BT T A ki il AL AR R
AR SE M R A7 8RB0 SR B PR 3R, e S SR T S50 50 0 i WL 2B AT 17 36 k. 45 SRR WHZ L) ol LU R BLR 0
R EEAL. A ERLRCR 32 2] DOA BRZE K2, 2 H ARKE T8 BRI, 75 B A0 1Y e S B 3 Asr I H A A
—BUUE BT R R LA DOA Al vk, BB ok T DOA Al vH 1R 22 i R BE X I I G HEAT 42, AT LU e e AL
G PE AR AR RIR) AR AP Id mT LA — 20 3 i 2 7 ) e S 50 1 DA B A St AR B AR AR L AR 32 v PR D ALY

References:

[1]  Weiser M. Some computer science issues in ubiquitous computing. Communications of the ACM, 1993,36 (7):75-84.

[2]  Chen]J, Yao K, Hudson R. Source localization and beam forming. IEEE Signal Processing Magazine, 2002,19(2):30-39.

[3] Krim J, Viberg M. Two decades of array signal processing research: The parametric approach. IEEE Signal Processing Magazine,
1996,13(2):67-94.

[4] Taek S, Speyer J. A stochastic analysis of a modified gain extended kalman filter with applications to estimation with bearings only
measurements. IEEE Trans. on Automatic Control, 1985,30(10):940-949.

[5] Nardone SC, Aidala VJ. Observability criteria for bearings-only target motion analysis. IEEE Trans. on Aerosp. Electron. Syst.,
1982,18(2):162-166.

[6] Li YJ, Wang Z, Sun YX. Two-Hop neighborhood information-based real-time routing design for sensor networks. Journal of
Software, 2009,20(7):1931-1942 (in Chinese with English abstract). http://www.jos.org.cn/1000-9825/3329.htm [doi: 10.3724/SP.J.
1001.2009.03329]

© HEBEERAET hipd/ www, jos. org. cn



i O HMZTAET B ARSHBI 4G F [R5 R % 8 R ASHA] 49

[7] Mauve M, Widmer J, Hartenstein H. A Survey on Position-Based Routing in Mobile Ad-Hoc Networks. 2001.

[8] Wang ZB, Lou W, Wang Z, Ma J, Chen H. A novel mobility management scheme for target tracking in cluster-based sensor
networks. In: Proc. of the 6th IEEE Int’l Conf. on Distributed Computing in Sensor Systems (DCOSS 2010). Santa Barbara, 2010.
172-186.

[9] Oshman Y, Davidson P. Optimization of observer trajectories for bearings-only target localization. IEEE Trans. on Aerospace and
Electronic Systems, 1999,35(3):892-902.

[10]  Niculescu D, Badri N. Ad hoc positioning system (APS) using AOA. In: Proc. of the IEEE INFOCOM 2003. 2003. 1734—-1743.

[11]  Peng R, Sichitiu ML. Angle of arrival localization for wireless sensor networks. In: Proc. of the Conf. on Sensor and Ad-Hoc
Comm. and Networks. 2006. 374-382.

[12]  Moses RL, Krishnamurthy D, Patterson R. A self-localization method for wireless sensor networks. Eurasip Journal on Applied
Signal Processing, Special Issue on Sensor networks, 2003, 348—-358.

[13] Moses R, Patterson R. Self-Calibration of sensor networks. In: Proc. of the SPIE, Vol. 4743, Unattended Ground Sensor
Technologies and Applications IV. 2002. 108-119.

[14]  Girod L, Lukac M, Trifa. V, Estrin D. The design and implementation of a self-calibrating distributed acoustic sensing platform. In
ACM SenSys. 2006.

[15]  Ash JN, Moses RL. Acoustic time delay estimation and sensor network self localization: Experimental results. The Journal of the
Acoustical Society of America, 2006,118(2):841-850.

[16]  Cevher V, McClellan JH, Acoustic node calibration using a moving source. IEEE Trans. on Aerospace and Electronic Systems,
2006,42(2):585-600.

[17]  Xue H, Wang Z, Luo J, Bao M, Wang ZB, Guan LY, Chen ST. Self-Localization mechanisms for acoustic array network based on
mobile beacon and DOA. Information and Control, 2010,39(4):1-8 (in Chinese with English abstract).

[18]  Cevher V, McClellan JH. Sensor array calibration via tracking with the extended kalman filter. In: Proc. of the 5th Annual
Federated Laboratory Symp. on Advanced Sensors. 2001. 51-56.

[19]  Pedersen KI, Mogensen PE, Fleury BH. A stochastic model of the temporal and azimuthal dispersion seen at the base station in
outdoor propagation environments. IEEE Trans. on Vehicular Technology, 2002,49(2):437-447.

[20]  Kaplan LM, Le Q, Molnar P. Maximum likelihood methods for bearings-only target localization. In: Proc. of the ICASSP 2001.
Salt Lake City, 2001. 554-557.

[21]  Kaplan LM, Le Q. On exploiting propagation delays for passive target localization using bearings-only measurements. Journal of
Franklin Institute, 2005, 193-211.

[22] Kam W L, Brian G F. Broadband passive acoustic technique for target motion parameter estimation. IEEE Trans. on Aerospace and
Electronic Systems, 2000,36(1):163—175.

[23] Luo J, Feng D, Chen S, et al. Experiments for on-line bearing-only target localization in acoustic array sensor networks. In: Proc.

of the 8th World Congress on Intelligent Control and Automation (WCICA). 2010. 1425-1428.

Mt A 325 3% SOk
[6] Z=MET, F PR BE A B I 40 3 T 8 Bk 400 i 5 J0 190 52 8 1R 38 UL 3 1 2% 4R ,2009,20(7): 19311942, http://www.jos.org.cn/
1000-9825/3329.htm [doi: 10.3724/SP.J. 1001.2009.03329]
[17] s, 380 0%ty 22 6 I A 5 45 B R 5 96 55 TR {5 b5 DOA I 75 BB I 4% [ s AL AL A5 B 554 141,2010,39(4): 1-8.

© HEBEERAET hipd/ www, jos. org. cn



Journal of Software #kfF3 3R Vol.22, Supplement (1), October 2011

EiBR1985—), 5, i dbm & N B+,
LRSI T 2 el s I 2%

BRAER(1987—), 53 Wik, T RS AUy
To AL RS P45

F & (1969 —), 93, 18 L I 5001, 3= ZEAF
FUAIS A T 4 5 B I £ 8 R A 5 Ak
T A T I 4% ST I LA 5 ) 2 A

25T SR(1987—), Y3 W -, A2 SRR AU
TC L A S A W 4%

I8 21983 —), 1, 18 4, F W T4k b
G455 Ao B A8 P R IR AR 4% P B
B bR 8 7 55 38 BE 10 N .

BRA (1973 —), 55 18 -1, 3 BEWF AN 75
A5 5 8 R A B R T B T SR R AR
A5 N T e

B AR (1984 —), 53 8 L, 32 T SL A K
A 5 R, 8 A5 75 0 i)

© PEESEBPSTIT hups/ www. jos. org. cn



