931 B 2 M
2014 4E2 H

E=HERES KA
Control Theory & Applications

DOI: 10.7641/CTA.2014.30457

AL A M2 P sh Y iR IB ER A

¥ o, s ML v oA

(EBURHR A Y04 A EL SRIBOARSEE 3 R0, WL 20 430081)

FEE: 58 5hW7 R A L, B 3h D Bk E BR AR R e, A SO TR B BR Y O R, 44 T B bk
TR SR R H bR IB B IR UGk B A R E ARB BRI AR ) SR T — R B U S sh T BB B A
LEZHE P, Je R AR D 37 A7 H AR SIS AL B L S5 (8 A e 24, k25 R AT SO B 51 (1)
Sage-Husa R /R S8 LA B TF . 2L s IR T — R T 3075 B 7 VL TGk A N T s sh 3
BRCUROE BE 1r) A AS 2 . 7 B SIEG TP, 0 Sl A A0 TR0 1h 2808 3l 5 AR T T h R sl K T T JEAT I8 1 52 56,
YHT T B ETRGE FE 5 SRR 0) b DR L S R S R A ELA B TR R A S B B I

RHRIR): B R BRI To kAR A P 4% B/ T 36; Sage-Husa R /R 2 I3 B 84 HOJRIE B

FESES: TP212 XRAPRIRAD: A

Mobile diffusion source tracking in wireless sensor networks

LUO Xu, CHAI Lif, YANG Jun
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Abstract: Generally it is more difficult to track a mobile diffusion source than to track a mobile instantaneous source.
The diffusion process of mobile sources is analyzed, and a discrete concentration model is proposed. The problem of
tracking a continuous line diffusion source is transformed into a suboptimal problem of tracking a discrete mobile diffusion
source, to which the discrete tracking algorithm is proposed. In the algorithm, a constrained least squares method is adopted
to estimate the related parameters including positions in real-time and arrival time. Next, the Sage-Husa Kalman filter is
used to obtain the optimal estimation of the target positions. The algorithm overcomes the shortcoming that the general
tracking methods based on dynamic sequence cannot be directly applied to the discrete tracking problem of the mobile
diffusion source. The simulation experiments are carried out in two scenarios, in one of which the target moves along a
smooth curve with a constant rate, and in another the target moves along a non-smooth curve with a varying velocity. In the
simulations, the relation between the tracking accuracy and the sampling density as well as the node density is investigated.
The results illustrate the effectiveness of the proposed mobile diffusion tracking algorithm.
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1 5|3 (Introduction)
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2 o 8HIA (Problem statement)
2.1 B 5PRiAR (Background)
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Fig. 1 The concentration field of the mobile diffusion source

2.2 JBEE M (Tracking problem statement)
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4 B3P BIE B B (Mobile diffusion source
tracking)
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Atk eIk A0V H AR s B M e L, ST
KA, AN TE (1, my, 1) IX 3N ASN &, HASTHERELLIE
At/ )7 10(9) RS
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SRR, bRidt( = 1,2, - -, n) A Al Bh AR g,
FRTRAIREUAL EAE B (&1, e, 71) RN ERAE IS 2. [
B XA IR 1 R R v, 318 RIXO.

5 {HE4#H1(Simulations)
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Fig. 2 The concentration field of the mobile

diffusion source (smooth curve)
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Fig. 3 The monitoring values of nodes (smooth curve)
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Fig. 4 The mobile diffusion source tracking (smooth curve)
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Fig. 5 The concentration field of the mobile diffusion

source (non-smooth curve with varying velocity)
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