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Abstract: The application of Compressed Sensing(CS) theory to multiple target localization in Wireless
Sensor Networks (WSNs ) was explored. A CS reconstruction method based on Discrete Glowworm
Swarm Optimization (DGSO) algorithm was proposed and the algorithm processing was designed.
Different from the traditional reconstruction method, the DGSO algorithm is independent on the
sparse K and can accurately reconstruct the original signal. The improved CS was applied to the
multiple target localization in WSNs, and the WSNs application model was established. Then, a
reasonable measuring matrix and a sparse matrix were constructed, and the relationship between
measuring matrix and reconstructed results was analyzed. Finally, the multiple target localization was
achieved in WSNs. The simulation results show that this method has better effect in the sparse signal

reconstruction and multi target locating precision, and its location precision is better than those of
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Greedy Matching Pursuit ( GMP), Orthogonal Matching Pursuit (OMP) and mum Likelihood
Estimation( MLE). Moreover, it reduces the network communication data amounts, extends the
lifetime of WSNs. The number of sensor nodes for localization of WSNs is reduced by 20%, and the

anti-noise can reach to 20 dB.

Key words: Wireless Sensor Network ( WSN); compressed sensing; multiple target localization;

reconstruction method;discrete glowworm swarm optimization algorithm

1 351 =

RGP N R R CYRE B NN vt B K 2 NN
A7 AT B AL FREL A 1A Wt e, T kA% IR A R0 2%
(Wireless Sensor Networks, WSNs) f£ 25 | 115
Wedss BRBRE LS AR B T Y. R
1 B 2% 1 AL F BT WSNs Hrig i I H 23
B R AR R Y A L ] R T
HIRIE S PR, B UL A R 37 B9 A RSSI(Received
Signal Strength Indication) K& H o #F 8 y:07
TOA ( Time of Arrival )| TDOA ( Time
Difference of Arriva)t™ %, Hivp RSSI il FHA
AR 5 AR M, TE 5 2 A A A5 R AT A 1T
tPZ 1A= IR (£ < s a1 (B 78 o7 AN e 1
Tl S5 PR 3R A 52 00, 33X 26 5 A3 B0 10k 3 DL AT R0
F SRR IR

JE 47 2 % ( Compressed Sensing, CS) & —
ol 4 07 A U T 4 5 A B L e A A s 1]
R 2% 28 Ry (Nyquist) SR B B0 = AH OG0 I > 52
BT A 5 Y . CS R E MR E S B
AR g UL AR MR R S MR RS
FEB LR CS gAY # L» . Donoho 5 i 55
AL SR /N 1 JEHR)E NP-hard o 3K 15
AR . 2R A MR T AR 25K il U
fifp Y Bk L 3 A 9 9 A DU G B 80 (Greedy
Matching Pursuit, GMP) . IF 32 UG it 18 ¥ &
(Orthogonal Matching Pursuit, OMP) . 1F W {1k
1E 22 UC Ji¢ 3B B¢ ¥ ( Regularized Orthogonal
Matching Pursuit, ROMP) % . 3Ci#k [ 1071 F] H
GMP 5L 508 77 5 B, JF HAR K7L 42
e AR (R EOR AR T M
SCRRCTT A BesA B 7 W E 58 T OMP 573k L ik
HH JHL BB LA MR K A MR 5 0 0 b F A 5 55, (R ) B 4
H OMP F-/N BE 8 HE B b 548 1 r A {5 5. i L

X 0 A 4 B SR RIPE™ ) 2% 14 58 Jol 7™ 4% 5 SC
BRL 12 JHR 1 i it B2 o S 00 R B F AR 5 vk L (H
e TT VTG EN A BT A5 AT B S5 8 5 .

CS B Ay H S WSNs & 7 B BF 58 TP RE T
AT SR B, SOk (18] R A CS BgWE R T
WSNs JE o7 [5) #31 , H 2 3% 07 1 2R AL & 2 A
—AEAL MG SCER( 14 i K DR 1Y
N 4 Jm) i 5 4 RO E A S T WSNs 2 H bR €
A7 B R G838 A5 T 58 Fe AR, T ELAR e % 21 A
Xof 187 FY AR A 7R S )

ASSCHR T TR R ok JUB R Y CS
OO %
Optimization Reconstruction Method, DGSOR) ,
PRI RO (S € T E e
2o 2 H 3 AR HE A B A AT U e O A 7
BT LR i BE R MR TS 00T L S5 S E A,
TEEHERN b o WSNs H Ar o A7 1] 8 5% Ak il 4
SRR 0] L, RIDRE bR A B 25 A 1) - 38 ) T
A 0RO R AR B R S B WSNs £ H
R 38 7 S 56 g3 A g E BT A 1k

( Discrete Glowworm Swarm

PRIENL.
AT RE .

2 FlARR

TET5 1 M 4% IX B G XK 0 N A~ K
RO BEPLESE M AL B gs (L IR A A8 B R %
AR X KA HAR (K RAD . 2L
i U TN MR XN HAR R BE R R L OF
PEATAR B AL 5 AL B8, 5 AR S oo SE I H bR
L, BE KA HArfERE et A5 2
FARFEAEAG o T A @ A 4% 2% 4% B2 Wi 21 /Y BE

ifl j‘7
K
X — Zpi,k+'0ivpi.k = PyGi/d s (D
ko1
Horrs oo~ N0, € w70 A W7 5 P i



1906 e KE TR

o2k

A<k<<K)H i MERRIR B £ S HIRH
GO IR G N R S HAR RIS | GRS I B
I s d S | MEIREE S5 R A B AR Z 0
FRT R 7 B S

T N A WA B s 8 R E S A
s BAR BT s=[ s,y s, ]t %
N M G AMMEAE BARE, s =1 B0 5=0, 8
s IMBE R K B N X1 i (K<N),
WSNs £ H b 5 7 ] 8 1 52 57 2 AR 45 22 14 85 s
I (B R g H bR A0 ) B s, R 4 B B R
T A7 5 T A 7 V5 5 7 (7] 5 Ak Ry i 67 48 30T 1)
L oK B bR 2 ) S A B ) B S
WSNs £ HbrE i,

3 EHERmESHBEMN

3.1 EHEBAER

2006 4E ,Candés 1 Donoho 7F #H & WF 5% A9 %
filf b BT CS BEIEH . CS Y FEA I # AT DL
R AR N 4GS xvoa FES MIEASEE {yi )y
Cy, o N X1 3w i) T RITE KKK N) B
f B

Xnxt = W NS Nt s (2)

,E;EP:‘I’NXN:[%9"‘9‘#’N]j‘7ﬁ%f§ﬁ%ﬁﬁ¢a Slej‘?rﬁ‘
X FEM L FE Waoon FRIRIL R 15
W ANFH S A 0 22 2 B @ n R X oy FEAT I
53 MM N AN I 1 AR 580 B

A T P NENx N

AprnSnx1 = As.
(3)
His it A5 5 T A 2 8 © R B2 B Waoon L
A @y A 515 5 yaner s K W B0 ) 4
svo R, TR N RGE T BRAH , B A 5T
Z i, CS 48 I M B Awey 2 R S BE
(Restricted Isometry Property, RIP) & {4 i, =X
(3) AT AT fif v B Fe /N Lo 10 B0 R R R B ) i
svor o B RER AR L YO AR AL SR AR v

Yux1 = Pyx v Xnxi

min | s , +S- . y= As= OWs, 4
3.2 ETEHEANREZINCCHEREN
(DGSOR)

Ho M AL S CS BIg L NE L H
BT % A5 i A4 B30 3 1 F 9 IR 9 PR RE AR

SE TR 2 A0 A D i ) K R
T kB B B (Giowworm Swarm
Optimization, GSO)™ " G4 1 Fl T 15 5 5 i
Pk i AR SO GSO Bk b A7 T B A b 2,
FE4R T IE R R Y KR R R, S
FE o SR RN CS FA T % DGSOR
MR S B T EARR AR REHEC
SR TR B R B 1] B s S5 RUCR R K IR G A T
% b X H bR eR HE AT AR SR i e 2R AR
sva MAEFR TR AL EE B
EX 1 3k HURT 1) B bR R B0E SR -

minf(s)= [ y—@¥s || ,(s€ERY) , (5
Horpy s S BT sRA B A5 5 3 BL 38 g K LA (] of
SE LT W

DGSOR W) T AR R Al IR an ™ Ch T 7
ERR ARSI A TS .

Step0. FVEBEE . B E W AR RERLEL
FWIR9CER A 1 (L, R # 5 5 BRI 1R ) #
A W PSRy vy, R e KRB
T » VA B AU A S S8 B R KR 5540 (| y
— QWs || 1<e.

Stepl. #tafk. BEALE AL R F A 4R
HKHBER P= {5250 se) s BRREL <0, 14
AR B B WL AR M @ RN RS y.

Step2. AT B U K HUERAE .

Step2.1 FGEBH . ¢ BFZI, 4 T3 ol
(0L HIOEER Lo 6) T H

Lo=0—pL—D+rf[s(n], (6
Horb o€ (0,1 7€ (0, 1) AT R FHIH T,

Step2. 2 & MG 5 B BT 3 A 0 2R K
R G i 7 2k B, AT LA 3 — R 51 G B A 1 46
PBAE LA TR W G A B 2 SO S 3 e 45 A
X FoR e i B P AT B 2 SRR iz s CCA
B ={ X, Xo .0 X, ) (OSTISIN) 2 1 5 e 5
1B UL, g i e vl DL 3R B= A+ CH(A<
B)CUnE 1 BroR) . o B2 06w K s (0 #2507
= (8) HEAT B 37 »

s(HD =50+
(X)X, X, €ECHLs, (D s(D ]} +
[(Xys, XD | X, €ECH[s,(Ds(D]}. (T
m<<min[ rand(w | CHC(s,;<>s) ), 1],



57

XUYHYH o 25« 5E T B IR JC HL T 4 TR0 F g 199 DI 2 A JRAS T 2% 22 H b r

1907

n<<min[ rand(a, | CH(s,<>s) 1), []. (8)
Hrbes, (05 s (0433 R R S HTRHA T B b5 o6 5L
(IR R P g B AT s, Co PSR S B2 P B A bR 250
AR [ CH(X, < X)) | FR" CH(X, < X)
i Bt o7 8] 8 45 AR R
code 4 [T I () (0 000 [0 (00 000 () (2 ()

A+X,
IEJEIIIIIEJIIIIEIIEIIII@E
X, 4,

code 8 [0 ][0 ][] (o] o] [o] (o] [o][o][]
F1 BT Kk HUS ROk T g 1 T SR
Fig. 1

Step2.3 XM FWHE B IHE, « 1)
Z), HOR A s (o FRSRFE L vl Co #2209 #E A7 3)
riCt+1D =min{r., i () +BLN,— I N. (0 | ]}

(9
Hi B ri (OFITEF R N, R ri (o) N KRS
EEE; N[ N (oW KBREH .
Step2. 4 FEURAAE B HT . BB BE A B G oA
BAE b s, (0 .
Step3. Fk 2k 08 FI W, 0 7 2 5 i 2

7P(JG1.1 POGN.l ]
— S Jr"‘JriaSN
d}] le
X1
PO Gl.Z PO GN.Z
Xy « Sl+"‘+7a<§w
= dlg dNZ -
XN < ~
P(J(Il.V\ PO(IN N
R R
= 1IN NN -

Hob s dy 3758 0 A ERRE] A R Y BRI 2 5
KA FRMEBAE x4 W LB B L

Update strategy of particle coding based on DGSO

SR LR S5 T L T R R g A 4 R B
B, BN <+ 1, 35 5] Step2.

i i DGSOR B3 7T LU 2 i i 45 L AR %
JCR BN EAR B i — 25 F B/ Z 3k Al DLgR
RAEF TR AL B IR L .

3.3 HiEMITESZRE

DGSOR FPHEW) 46 1k 1Y 315552 2% B2 S OCF)
i K BB BRI TR B 42 N OCE) L 3k
G A HOHT B AT R 4 M OCm s F » logN)
+O(n+ F e logN), 8 K 5 5 30 [l 2l 2 8 5 i
MITHRE Z% B ol OCF) , B R A% {8 50 38T B A9 1 3
AR OCF « logk) , A G, 72  — R A 2 17 3
B AT R R N CC=3 - O(F)+ O
(me+ F «logN)+ OCne F ¢ logN)+ OCF -
log ) BE BT R 228 0 T * CC,

JES

4 E4% B4 WSNs % A iR 2

I
4.1 HMEREERESNEERE

B TE A A v R BB 2 — A A R T A
)l]lj N /I\QILUP,“J@ E"J(ﬁ‘ﬂiﬁ% XNx1 — [Il s Xy s °°*
A LAERIR N

san ]

di ds d 5

dis ds, dfe tz =, (10)
PyGi.x  PoGy,n PyGun SN
L din dsn N

/l\f’g@%%{Wiﬁ Yux1 — [yl s V2 s

ooy BEAT L

T LLHE A W, R CS TRIE, A E M

M1 ¢l,lfl+"'+¢N,lfN
2| ¢l.2xl+"'+¢\'.21.\[ o
IN Ql,M:l'l +'°' +¢N,M~TN

i v

Hrp @, =1, MFRRE i MR TES § DMK

L AmNL @, =0, FUAT DI @ S I R
Besr=L Ao ~xAaD A

Yuxi = Px= (IJ‘I’SAZWAS. (12>

M A AR, (12 AT LR R R

Yuxs = As+ vy » (13)

Hrbivea=lusw, o] HEATEBREA, I

(Dl.l (Dl,z (Dl,N Xy
(Dz,l (Dz.z q’z.N X3

. . . :Qxa (11)
q)M, 1 Dy, Dy IN

BF . 0K WSNs 2 H A o 7 7] 857 6 R 1 4 8%
BRI, UL, YA A= OV i £ RIP 41
iF L AT LR DGSOR J7 ik & 8 B 5 47 B 5 i
rﬁli SNX1 o
4.2 RIP % JRIERA

EX 2 WNFEE KHENGES s, A
TERE v € 0, DA 20 C14) Blar, W B X



1908 e KE TR 55 22 %
A RS IE S RIPHS 20 Rt AT BOWG B ) & s A
[sl3—y0<<|l X5 H i< sllia+ro, Pil1—=1As I3/ [ sl 3>y <

(14

;B\:EF'TC{I,"‘,N},‘T|<K,X1%TT{%E%X
HROGT N 45 B0 A8 8 1) R B
EFE 1 YLEET A M=0C(K+ 1D

InCN/K)) BF, HiBFE ARBER 1— ¢ 1 & RIP 4%
. Hd. o€ (0,1), c=8/7k. TEHH I CHk Y 3
Bl b ASCEA T 1 A E A AR

iER T A=W, HIA

Gi/Dh Gu/Ds G\ /D4
Glz/Daz ng/Dgz GT'Z/I)?'Z
A=P, 1 - i - . N . N i
GIIM/DIQM G;M/DgM G,/\IM/DI,J\'M
(15
/E;qj:Difi%?/;@l | Eﬁ@]% j /\'fg”z%ﬁﬁﬁ €

PEES . BT Gy ok H R, A
G,=Gj, +iXGy —~A=A+ixXA, (15
Ho .Gl A B Gl Ay 43 500 % 97 552 358 A 3
M H Gj L~ N &) G~ N, ), RN
A, CAD T /2 RIP S50, 26 FE A SR 2 RIP 4%
o X T B A B i 1T A = D,

[Gl./Di; Gii/ D Gh/D% 1. % H 3 47 15
(AD =p( PG/ Di; PoGsi/ D5, P.GL /DL
(16)

JN(MZP F/ DD a7

Hrb o AE—fEE X TFRBERE s=[s.5.
sy HS AL SR EU R A L B

Ais ~ N(0.&),8 = Ky’ <ZPU§/D )/ N.

i 1
(18)
L X=As. WA | As | 2=XE 4+ Xk
Ht, | Aslli~x(M), H EC| As |5 =Ms .
DCIlAs |3 = 2Mst. 4 M B K {E #,
| As 5/ s I3 B s 43 A o o0 22 0
DClAsli/sllH=2M8/KE=2/M. (19)
i Chernoff A%:15 .
PUI— I AslE/ | sll3] >y <2e WS,
(20)
MMM A B K 45725 BB H0N .

N
{K}é(eN/K)K. 2D

D WS (eN/K)K =20 & HRDK  (99)
FE S u, NIRECREL (o) =e" T M5 Hi %L,
BI: Pla<<u,) = (AR B o€ (0, 1), L u,

<0). sk (22), 4 K yz Kln[%]—K>

| w, | BEST B, P \1*|\AS\|“/\|SH§\>7K}<
@, B4 M= 9[(K+1)[ ]Jr‘u@‘]ﬁﬂ‘yPHl*

Il Asl3/[ sl 2|\7K}>1*¢0 Hi, 4 M=
OCc(K+DInCN/K) B Ce=8/7i) . HiFE A AR
B 11— @i/ RIP 5515, 2 ¢<<0. 05 I, FH [ A
JE S IR SRR AR AE 95 %0 LA b, TEER,

5 GREZXR

5.1 EMIER

M EAGTALE S BT PR 25 IR F] i
BB, 06 W € A 2Kk 2. & X POF (Positioning
Failure) iy HAw & i R HOR, Hit 5| A POF
=(K—K)/K(K; HEMBIEE) .

H 5 %€ 7 1% 22 (Root Mean Squared Error,
RMSE) & 3L H :

K
Z o — o 13)/Kiv (23)

Hrp oo WHWRE %uﬁ sor BB E
5.2 TLEEE

Wrs X 3R H R 20 m X 20 m A7 B IX B,
JERI 53R 400 A A, AWK r=1 m

RMSE =

(M ERESENEE N 1 m) . RAES =
YA I S AR P Po= 1. 0= 2, §=0. 5. fi

Bifs 5 HEM A DGSOR 5% BN 1 frn.
Hirfmi E K(K<<20) KA, K T i — 205 fr
F DGSOR 9 WSNs H g & 7 77 2 9 HE6E L 76 D
AR PIAT E s,

%&1 DGSOR S#IEE

Tab.1 Parameters of DGSOR
e ig(cl S8 ig(c) S8 IUE
F 200 P 0.4 @ 0.2
o 5 Y 0.6 w 0.8
N, 5 T 500 e 0.01

TE 286, 4T % B SNR (Signal Noise



57

XUYH YN | 25« 56T B IR HL T 4 TR R g 119 DI 2 A TR T 2% 22 H b Ar 1909

Ratio, FREE M A ) L M, K %5 2%, 43 #f DGSOR,
GMP.OMP F1 MLE %4 H b5 E (i g .
5.3 XRERREHH
5.3.1 DGSOR,GMP,OMP # MLE #) I %
26853

# & K=4,SNR=20 db, Bt M=25, 4 5l%
FH A BhSR AT 2 AL, B AR B AT 50 R IR X
SEAL ) HAR BB AE L 2 g5 1 4 Ak
FIEM S, hIE 2 7T LA . DGSOR 5 % Bk
DL/ INGY 28 AL 15 22 AT H A 5 A, HOF 308 A0k
FEOR T HoAth 3 Fh s OMP 88 1 58 o0 4 B 45 2%
MHNEHT KeMBER., 2407 45
kA RMSE FH 3 #ERT ) T F1 POF, M # 2
A LLE H DGSOR B33 76 ¥ 28 0 kg BE A E ff
PRIy B T HoAh 3 Fp 5L, 767 ¥ 6 a] 7
FEJT I . BT AT 2 UEAR TR I AR AR X A

11— I
16 | | * - | i gl |
14 : 1 L% Target2 | o | Target 3|
i * | 4 Ak
12 | * . *
E 1 o .
- [ Target 4]
Y S — il e N
of . Targerlel | | [a AESCRGH
*hy [ ® DGSOR
= ) - ._ L e MLE
) -l 1 _| ® GMP |
- = I womp
i 1 I | I

0 2 El [ 8 m 12 14 16 18 20
X'm

F 2 DGSOR.GMP.OMP 1 MLE %3 B b7 & i 45
Fig. 2 Target location results of DGSOR,
GMP,OMP and MLE

% 2 DGSOR.GMP.OMP #1 MLE & & £ 85 b
Tab. 2 Performance comparison of DGSOR,
GMP,OMP and MLE

XD DGSOR  GMP OMP MLE

RMSE/m  0.562 1. 023 1.985 0. 657
T/s 1.23 0.12 0.02 0. 94
POF 5% 11% 23% 8%

5.3.2 ALK HITHEG B

B W s X % B 30 m X 30 m, B N=900,
K<{40, i3 B A SNR, M, K 55, %} H 41
DGSOR.GMP #1 MLE & 511 B 5 & A fE .

& 3 45 T OANTR] SNR 23R 3 Ak il ok
REXT LS R (M=160, K=20), ME 3 AL FE
24 SNR BUE M 20~40 db i}, POF fl RMSE
AL BR K3 BB 3 R 3 A — bt
EAE 7 ;24 SNR<C20 db i, i SNR A9 274 , POF
H1 RMSE 48 4048 K 5 fHAS [A] B2 75 4% 5 DGSOR
SVE I S MR SR T GMP Rl MLE 53k,

| [ —a— DGSOR
<® = MLE
- |\ —— GMP
]

POF

b 40

() N[} SNR T B A5 & 0 250K L3
(a)Comparison of POF under different SNRs

ke DGSOR
0.8 & MLE
V| —e— GMP
E 06
=
= 04
02} ™ e

Tk S PR

10 20 30 40
SNR/db

(b)ATA SNR T B A5 r i 22 H At
(b)Comparison of RMSE under different SNRs
Bl 3 “RIA] SNR T i 55k 5 1 P B L 3%

Fig. 3 Performance comparison of DGSOR, MLE

and GMP under different SNRs

B4 T AR M 3 Rl g i v g X ke
ZiR(K=20), MNE 4 0T LLE H Rl W5 A%
B RGN, 3 B0 VR B I RS B AN O A R Y
AW E L M=20 i} ,DGSOR & ¥: 52 3 H #5 1
SE AN JIT T 1) A% TR I 1S B E B At R R B ik
MK T 20% , fEAHTR] SNR T, DGSOR % 5 fif
REMRLN T HAl 2 PRI,

B 54 TARR KR 3 A kit fe X kb
gER(M=160), M 5 W] IFH .Y K<20 A,
3 ol Ak T i o S PR A E 7 T L R R



1910 G R AR %22 %
30 o DGSOR(without noise) o DGSOR{without noise)
g T 5 DGSOR(SNR=20 db) » - DGSOR(SMNR=20 db)
40%:, Ly —s— MLE{without noisc) —+— MLE{without noise)
2130 L [ w MLE{SNR=20 dh) 251 |+~ MLE(SNR=20 dh) -
= ~ ¥ |- GMP{without noise) ~ a4 GMP(without noise) <
g e v GMPISNRE=20 db) 21 |- s GMP{SNR=20 db) + %
) E1s Dl
1y I / P
= ] -
¥ £ e u-u-=u z ! ”'::r_/' =
40 i 20 160 1200 140 160 0.5 ~ B
M o T

3 ca- DMGSOR(without noise)
2.5 - DGSOR(SNRE=20 db)
Ar —a— MLE(without noise)
E 3 vt v MLE(SNR=20 db)
F1.5 :_'"1-,_ . - 4 GMP{without noise)
z - R N » GMP{SNR=20 db)

(AT MTF H bR 7 2R 3003 H A
(a)Comparison of POF under different M

160

L} o RO

100
M

(AR M B b5 L1 22 LK
(b) Comparison of RMSE under different M
Pl 4 RTR] MR 9 350k 8 AL P e L3R
4 Performance comparison of DGSOR,
MLE and GMP under different M

1440

Fig.

w - DGSOR(without noise)
307 |-e DGSOR{SNRE=20 db)
ag b [+ MLE(without noise) " r
= [ |4 MLE(SNR=20 db) e
S0 |-w GMP{without noise) « 1
= 15 | |-» GMP(SNR=20 db) T

17

1nr % / .
| B/ G
(- - - - ,Z_._._._#

05 10 15 20 25 30 35 40 45 50

Target sparsity/k
() RIE KT HARE 0 R BCR 3R
(a) Comparison of POF for target with different K

CEPd

1]

(2]

e T, AR, B AN K, AR S/ 3 ST AR 1) L
LI TGRS WG Bira )] k5 HE T
#2,2010,18(9) :2060-2068.

ZHANG X P, LIU G X, ZHOU S B. Target
localization based on LSSVR in wireless sensor
networks [J 1. Opt. Precision Eng. » 2010, 18 (9);
2060-2068. (in Chinese)

RG], R R AR, TR AL A R 4 T A
B[], Stk ¥ 4R 2011, 22(7) : 1612-1625.

ZHU J, ZHAO H, XU ] Q, et al..

model in wireless sensor networks [J]. Jowrnal of

Localization

15 20 25 30 35 40 45 50
Target sparsity/K

(DA K~ BFRENLIRZE i

(b) Comparison of RMSE for targets with different K

& 5
Fig. 5

AR KT RS A g L #R
Performance comparison of DGSOR,
MLE and GMP with different K

EH R s, B E K W8, Bk POF M
RMSE #A8 Wr il k. DGSOR 8378 K<<35 i1
BT AP RE LA 5 A 2R 04T H bR A 1 HLE L
K BE 00T Hofh 2 ARk

2k

-

i

ARSCHR T — R B 5 T R RO T 4 U

AR WSNs H b5 0L 5, a5 R R0,
BE T O R g RN TR 1Y B bR e T TR R
e HER ML E AT 2 B bR 07 E LM RE L T GMP,
OMP #il MLE 5.3 , i H FHF WSNis 5 {7 i 1% 8%
MR EHB AT 20%, PUEEE T L 20 db, R
R AR s 45 SRR 2 7 95535 AR Ak ) BF 5 o L N —
AR R AR R R R R B R Y PR RE L DL ek
Hfn s EA LR E M

[3]

[4]

Software,2011,22(7):1612-1625. (in Chinese)
WS4, EAF.F KB WSNs £ )2 8 i 4
M5 L AN []] & F %4k, 2009, 37 (5).
1095-1099.

TIAN F.GUO W,WANG CH Y, et al. . Multilevel
localization model and localization error analyze for
large scale WSNs [ J]. Acta Electronica Sinica,
2009.37(5):1095-1099. (in Chinese)

AP e EFR. BLREAIRBME PR A & E
L RGBT, #4F 5 3],2005.16(5) :857-868.
WANG F B, SHI L, REN F Y. Self-localization
systems and algorithms for wireless sensor networks
[J]. Journal of Software,2005,16(5):857-868.

(in Chinese)



557 XY YN o 55+ & T8 B A H e 48 2% 5 4 1) JC 2 A% 1Al M 4% 2 B A e L 1911
[5] AKSU H,AKSOY D,KURPEOGLU 1. A study of Distributed target localization via spatial sparsity

(6]

L7]

(8]

(9]

[10]

[11]

[12]

[13]

1E&

localization metrics: Evaluation of position errors in
wireless sensor networks [J]. Computer Networks,
2011,55(15); 3562-3577.
AT RAT A & B, 20 i o T R 400 R 11 0 2 1% IRk
w4 Abra kL] &7 515 8 %4k, 2012,
34(3).716-721.
HE F H,YU ZH J,LIU H T. Multiple target localization
via compressed sensing in wireless sensor networks|[ ] ].
Journal of Electronics & Information Technology »
2012,34(3):716-721. (in Chinese)
DONOHO D. Compressed sensing [ J]. IEEE
Transactions on Information Theory, 2006, 52
(4) . 1289-1306.
F% R, 3 3 A TR B i S SR R[] ].
W F FI,2011,39(7):1651-1662.
JIAO L CH, YANG SH Y, LIU F, et al..
Development and prospect of compressive sensing
[J]. Acta Electronica Sinica,2011,39(7):1651-
1662. (in Chinese)
DONOHO D L.
systems of linear equations, the minimal 4 norm
the solution [ J .
Communications  on Pure Applied
Mathemaltics,2006,59(6) : 797-829.
TROPP J, GILBERT A. Signal recovery from
random measurements via orthogonal matching
pursuit [ ] ]. Transactions on
Theory,2007,53(12) : 4655-4666.
NEEDELL D, TROPP ] A. CoSaMP:.
signal recovery from incomplete and inaccurate
samples[[J]. ACM Technical Report 2008j 01,
California Institute of Technology, Pasadena,
] uly 2008.
KE &, FA- R, BB X EHIEAGES W
i*’]’%/ﬂ]l. W #3,2011,39(1); 18-22.
ZHANG Z N.HUANG R T, YAN J W. A blind

sparsity reconstruction algorithm for compressed

For most large underdetermined

solution is also sparsest

and

Information

Iterative

i i

sensing signal [J]. Acta Electronica Sinica,2011,
39(1): 18-22. (in Chinese)
CEVHER V,DUARTE M F,BARANIUK R G.

f& 9t

UM (1981 —) . 53 . INPH B SN 1
Az E W, 2004 4. 2007 4F F 5L
Tl R 2 43 G AR A5 2 b R 2R A,
BN T LR AL A% W 46 7 T B B Y
E-mail: liuzhouzhou8192@126. com

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[CT.
Processing Conference, Lausanne, Switzerland.
Aug,2008; 25-29.

FENG CHEN, VALAEE S, TAN ZH H. Multiple
target localization using compressive sensing [CJ.
GLOBECOM 2009, Piscataway: IEEE,2009.1-6.
WU ZHUO, YANG H. Power allocation of cooperative

communications

Proceedings of the European Signal

amplify-and-forward with  multiple
relays [J]. The Jowrnal of China Universities of Posts
and Telecommunications ,2011,8(4) : 65-69.

P LI Pk N N LA S S BN Y S R
FEHEFELT]. & F 548, 2009.37(5) :1070-1081.

SHI G M,LIU D H,GAO D H, et al..
in theory and application of compressed sensing
[J]. Acta Electronica Sinicas2009,37(5): 1070-
1081. (in Chinese)

KRISHNANAND K N.GHOSE D. Theoretical

foundations for rendezvous of glowworm-inspired

Advances

agent swarms at multiple locations [J]. Robotics
and Autonomous Systems,2008,56(7) : 549-569.
JARA S B, R L SRR TSP ]8R 2 R
HAHBE AT )] & T F 3R, 2012,40(6)
1164-1170.
ZHOU Y Q.HUANG ZH X.LIU H X. Discrete
Glowworm Swarm Optimization Algorithm for
TSP problem [J]. Acta Electronica Sinica,2012,
40(6) :1164-1170. (in Chinese)
EHA AL E S, T8 RSB A A R TR
B AHHR TR RN HT]. k5 4% T42,2013,21
(4): 1062-1068.
WU X J.HUANG G X.WANG J W. Application
of compressed sensing to flow pattern identification
of ECT [J]. Opt. Precision Eng. , 2013,21 (4);
1062-1068. (in Chinese)
ARE KRR, . 3T R 45 BN 2 RRAE 52
WBREELT]. o3 H % T42,2013,21(2) ; 437-444.
ZHU Q P, YAN J,ZHANG H, et al..

based on

Real-time

tracking using multiple features

compressive sensing [ J]. Opt. Precision Eng. ,
2013.21 (2): 437-444. (in Chinese)

F/EH 1963 —), F, LT I A, 1
+ B A R, BN RAL
2% W 4% 515 B 54 TOZR 1R M 4
Bor 2 kGRS 7 mE MR
E-mail: wfb1963(@126. com

(RRILEFE REWH AREEH)



