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Distributed Target Tracking in Binary Sensor Network
Based on Recursive Centroid Algorithm

ZHOU Hong-bo, WAN Fu, DING Jing-xiao
( Department of Information Warfare Research, Navy College of Commanding, Nanjing 211800, China)

Abstract; One important application of sensor network is in target locating and tracking. The use of binary
sensor is a good choice for decreasing transmission consumption. Based on the recursive centroid algorithm
and dynamic clustering structure, a distributed recursive centroid algorithm was proposed and used in
distributed target tracking in binary sensor network. Simulations results show that the new algorithm can
track target effectively, decrease energy consumption and computing complexity in the case of high density
nodes, large detection range and short sampling period, thus can prolong the lifetime of the network.
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Fig.1 The model of binary sensor

2 SHABREMEX

2.1 BEROEE

00 WSN H7 8 B R IR AR R R
FF 1AL F /N, KB B 1 S 7 I AR <08 E 1 e 221
ERMEBI Hbr o ERXAPROLT , i1 RS B SR
ZIBRM ) B AR BT S A A KR RS R Y l, WIFEAR 3
Joi— I ZURALRAE I, BT LL R A0 BT S 1 I 2 A R
B9 AR UL, TIAR [0 A 98 4 AT LA 2R T — i 221 ) Ak 2
SR BT ERBMMF OB RS OB
BRI AR Z, 9 b R B T b+ 1
Pt B B Z,,, FT DA DA R R A E

1 |Sk_‘Sk+1|
Zlc+1_ |Sk+1 |Zk_ |Sk+1| f(Sk_Sk+1) +
8411 =S, |
TSI |k f(Sk+1_Sk) (1)
k+1

e S, S, 0 & A0k + 1 B 2RI B B AL
AT RER S, - S0 8 k BIZIEWE BA5, 10 & + 1
BRI B B RR T RES; S-S N
k+ LS ZI BRI E) B AR, 10 & 0 20 B0 3100 2 B dr ) %
REE RS | S [ RAES Sc B RBADBGAS)
RS S FIAWRNFOAE.,
2.2 HHNEEROEE

o TR WIRA R, 9 T4 W, & WSN
B 5 , 2 T 0 A FUBR B B0 B AR, AR B AR A 24 A A
B ¥ WSN W R B S GURE , I K503 B0 B3 L
MBI EE F, LR T BB EE 90 A
RBHEFOEIE BB AER— RN, AR5
—RE AN — I E R, RER B E TR
BATE AR B P BT Y R SRR, SRR AT

AT WEIR S, HoAl 9 AL FARECR S AT BER
[FIbS , RN FF AR RITA TR EAREERSHEE, R
A R 25 A — I 2RI E A RS A R E R
AR, AT 5 e 220 SRS AR [ B R AR (R B
B 1R R B AL, RA W SR RE SN
LA -1 0, WRBEERFELEHEE, HRESH
0, AT EALRMEAE L, R AT LU — P 5 &
SR AERER L AR AT iy R 3B BOR SC B

1) M BERBEA WSN M X R, 55— AR 2
BARRY T SR AR E A H B R E R BE S
A B3 18 5 BE R A B T R T R — 1, [ R B 2
ROz BRIBS 5 T AR T R

2) AT RCEIEE TR BE , ZEA R
B, HERGT AT IRIRE 5 £ —nh 2R
AR, EEREFEDS, FREREE YR BSMNE
MARIRMEE . RIEH 1 WA ERGERAME 2.1
EAWEXATA, REFRERA IO TEAESHN
Spn =S, RERREER -1 EREEH S, -Siio

3) BE WA IBIRAE B O BN
W R R AR BIE B, R H A SR B (5 B AT HT
— 2B O L B, A R R O B (D) B H
PRAG R A7 B, FF R T AH B AY U8 9 B kX B AR #EAT
BRER o

4) FiE BiniEsl, 5 B AR AR E A B E
V5 B N B AT R DI, L, @ B AR AR 2 O AR T
EAR T —m 2R B ARSI B A 3 ) BRI
TR RYR B T

5) HEAITRE R HARAREA T L — 25
B W E R R B BB AR E T 8. R, AR
AT RATEFR AN TR EARICRES . Bk
TRRIES IR 1) IriE eI R

WEE I 18] B9 HEARS , A R FoRP IR, LB H AR
25 WSN il K3k

e B o A sk B AR R R, 2 T e R IR A 3 73S
SME(E WSN & R RE B FEE sy, [RT, i
TR R A G OBIE, BT ERE AR R
FrAHRME BARR T SRR B R AR, LA/
JEWABTZIRMEA R AT A4 RBFEEREE . W
1, 2§ WSN 7 i 2 BB g BRI AR B R
R, AT ZIR I B AR TR a5 E—
B ZIHZEAR KRBT , BEW Bt — 2 1B 1 R W 4%
(3 {5 AT R, AT AT ASE R WSN P48 5 4 o

3 BiRREREZE
o T oA T R R IRA IR, BB AT N Y e



30 Moot 5 &

21 %

BgeHE B, Bl UR A BN e pk B T
HARBRER o

RiZBnRRES TN
X(E+1) =F(E)X(k) + CU(k) (2)
B Bl & 5 A
Z(k) =H(E)X(k) + W(k) (3)

R, Z (k) RO REEECE O B YRR R B A
N,
B/ R B RN
X(k+1) =FX(k) +K(k+1)[Z(k+1) -

H(k+1)(F(k)X(k))] (4)
K(E+1) =P(H)H (E+1)[I+
HE+DPBH (E+1) ]! (5)
P(k+1) =[I-K(k+1)H(k+1)]P(k) (6)
4 HEHHE

4.1 FERERE

fEti3 500 m x 500 m K W ) X 48 5] 7 & 500 >
TOAEIRAR T R, WAL 2 s, fRIEREs IR E R =
30 m, B fFHA C=2R =60 m REJFH T =1, BIKA
—A~BFr M WSN F % R A A T ASEE
3y, B B AR AR 8647 B 4 (0 m,500 m) , BEEH (5 m/s,
-5m/s),
4.2 BEROCEEIEMEUERE

R P Matlab 72 DL _FAR B 8945 EL 30 855 4540 T X IR
OEERBMERCEEHTI R, 4R ME 2 i,

S0

450} -
anob - -
350
300
L 250
2 20
™ 150

100

50

4},

100 24030 300 400 500
X S8R /m

B2 BB R AR OB A A
Fig.2 The locating of the centroid algorithm and

the recursive centroid algorithm
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Fig.3 The simulation result with different number of sensors
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Fig.4 The simulation result with different
detecting radius of sensors
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Fig.5 The simulation result with different
sampling period of sensors
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