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This paper studies the issue of deployment design of a fiber sensor network for target tracking. The dynamic

uniquely decipherable code scheme is employed to guide the fiber sensor deployment for target localization, and the ant

colony algorithm is used to find the optimal deployment scheme. Experimental results show that the optimal deployment

scheme can significantly reduce the length of fiber sensors required.

Key words Fiber sensor network, target localization, ant colony algorithm, optimal deployment design

Citation Chen Xi-Feng, Wang Guo-Li, Guo Xue-Mei. A fiber sensor network and its optimization design for target

tracking. Acta Automatica Sinica, 2014, 40(7): 1348—1354

H AR BRI A B Re PR R AALAZ A G0 ) —
AN LRI 0T L0 IR 25 R A B A 0 A
IS FH 5 AR 1) R A ) f . — (6100 R SR £F
A B 286 SIZ B PR H B IR R R 1) A, $ T R Bh A&
WME— n] i 48 A B G A AR B (1 V5, FF3E T I
FEEEAE T BhaME— ] s i B vt U7 .

DAL A AN AT 20525 i Rk s, T B
& 3 Rk A BB, R A K U RS
RUME S, H AT CAe ) Y3 & i 288
oA A5 302 R M R SCR e AT AR A
X I BUB RS 1L, T4 6 47 AL SR 25 A B A
FAE A R ORI N 4% i3l H bRER 240
B AR SN 2 B) RO AT AR AR I, £ AR IR B ]
D322 1) s RS, N iz g J br i A7 B4
B, 6 H BRI .

Weks H 3] 2013-09-05 s HWI 2013-12-16

Manuscript received September 5, 2013; accepted December 16,
2013

[H & AR 4 (61375080, 61074167), ) AR MAE b il K2R~ Py 5
Ml o2 S BRIBE DTS00 1 el 3 (20130201) %1y

Supported by National Natural Science Foundation of China
(61375080, 61074167) and Free Project of SYSU-CMU Shunde
International Joint Research Institute (20130201)

RILTUEMmE KT

Recommended by Associate Editor GUAN Xin-Ping

1o o RAE B HEOR =R )0 510006 2. ) RIS K
2R MR K25 [ BRI S T BE il 528300

1. School of Information Science and Technology, Sun Yat-

sen University, Guangzhou 510006 2. SYSU-CMU Shunde
International Joint Research Institute, Foshan 528300

R TC£T AL I P 2% S B H A BR R, JEAZ Lot /2
JCET AL AR (5. SO [15—16] $2th T S ADeer
AR JE i X SR RN 2 TR REAT G A, SIEIL H e AL 1) SR,
FERIF T A0 S Bl A A S A 2 TR) Rl 2 e 22 A X3 O
X A DI AT BRI ), o A58 DI 8 i ) L
ANHRTRL, AT H 2 bt 55 07— — R AR 5% 2 1 7
H bR ALE. SR, Ja 3l H be e AR <8 I 2210 1047
FATHIRYE Y, AL hox 8 — DI AT G 54 5 20
IR G A A7 AR K B TUAR AR R, IR =R
2 ARG ET AL IR AR R RSN 23 (W) EAT G b, AR SCAE Ik
fift 2% 18 T I [ RAS ] AR OGP, R T A 3l 2
WEE — T i s o J e () 0B AT G i, AT i 32 A1 DG
LPARIRES I U5k, AR T AL e R R, 2t
Mk T A MO LR R AR A H , 3R T OB R K
AR, IR, ASCHE B8 T B2 ME i
R F5 S R T DI 2T A S 20% P 0 1 B R DB 2T A% I 11
IR, AL T KA S A, 5T I8
SRERAE SRR B B S A AL Tr) AT D 2 3
BLIT1OL e AR DR M R B L A 20231 RS T
RESLEAR T T B A — AT i R AU AL BT T 5, I
T P (OGRS L, A A5 A B A R 2 ]
RIGET AL A BE R . XX T Y BRI D A
AR G e vF B 2% 45 T 8 AT K i X

FESR 19, 3% HR Bl 28— ] fid i e Jkdmn
[AIBEAT Gh, AR SO LR A T8 %, 4



7 Wrer el Sl H BRERER ARG LT AR I M 2 S ARG vt 1349

B AR TR R AL Y RS 2 1Y e sh A
ME— R R 41 3 M A DG 2T A% SR P 258 BT i T AR (1) D6 2T
Al TS VA E T i, 3 iSO V0 Hh B 2 e —
AR R BT T 5 AR5 3 0, B ARG
(R IT 2t SEIR AR AR50 4 1Y, XS5 R T
I 4ie.

1 BN7SHE— R READIE S0 B RO AR BM 2%

ARG S8 6 AR B 2% R g, AR 5 % EE
CAT I ME— ] i, $2 i 7 R 30 2 ME— nT g b Xt
SN (R BEAT Gm B, T HR T A0 B AT AR AR I T
15, It Bh A ME— 1T fF AL ) A B 7Y
1.1 HFIERMLE

W 1 R, e e AR ) R IR

N = Ny x Ny DR, FRES 0 AT55 5 IR0 RIS A 5

(i —1) x Ny 7 NI, X2 8] (14 25 P A X

BT G A, A A REA PR DX 00 B — AN R RS

M b 18 3 OG 2T AL A 10 2, Wt th e 21 4%
RIEM PRty JRETIRRRAY R

:[':l 0010\100 1000 000\ 0010 100?":

Si%PE 2 fo100 \010 0001 1oo1f 101 gl | g s o

:[':I E&WOOH OOOIJ/KN"_I:
. 0111 ]lOOOOl}(—Hﬂ‘S@O}/I]OOI .

0010{0110]11)1 1011001101 ; )
8 7 LA
Rk M 199-1-@— T101fo101|1010 1911 0001| W 52 Ar

:['j_élol 1100]1110]0110{0011 1(%:—-%—':
N=N,xN,
K1 SEELH AR E AL IR ETAR I M 2%

Fig.1 The fiber sensor network for target localization
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Table 1  The number of required fiber sensors
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