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Measurement Matrix Design for Multiple Target Localization Based on Compressive Sensing
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Abstract

sparse nature of the localization problem in wireless sensor networks. The sparsity in our localization approach is reflec-

A compressive sensing based multiple target localization approach was proposed by exploiting the intrinsic

ted by the locations of targets, which can be formulated as a sparse vector. We used the received signal strength (RSS)
to achieve the target localization. It only requires a small number of measurements for accurately recovering the location
vector by solving the ¢, -minimization program. Moreover, we proposed an improved measurement matrix design me-
thod, which determines the distribution of sensors. Simulation results demonstrate that the localization accuracy and sta-
bility of the proposed measurement matrix design method have huge advantage in comparison with the random measure-
ment matrix method widely used in CS-based localization.
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AE—R,RAMFER T ALSYHEMROEERERAY.
EXREBRBENE T, BiREMELPH—F@BERD, &
AEEMBENE BHERIERE BRBEASNATEE 2
TEE MR,

BRARERBNERENELTRBENRE, MET
AMES SHHESMENRES. HE XBRAAFFE
ELHANEGRNEFS, AR SRR M EL, B R4
B EPE SRR THNE. BT REEGER,
HTF#K(E S8 (Received Signal Strength, RSS) #5271 H7
REATHRERNARTHRE . BHLEHEHNIEE R EEHA
A 7 0 B RS B R EE , A TR E R AL A B & By, BT
LLiZ B R B AR W] LA R A 3R [B) B o2k ) 4 ZE Rt iR e o, 9 30
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BAE AT R AL IR, T AR A B STRZR . 5ZH
B, AAENEAEL ISR EVNEERERR KR
PR, X EHB TETF RSSEMBARKMNA.

R 45538 8 (Compressive Sensing, CS) 94 gt iX /> 7
BRETHWER. EHRMELEN . MNTF I ERESR
B EEABBEENES, TRZRTRENFRERKER
SHHEBATREE LG SR EWT, TR ML P
BRI ER &R R MMM, BT LRI CSEig K
BB T RSS BN BT HREEE I SCIUE R RE 1 .

TR, BT CSHEBNBARBE THERLRE™, X#k
L6705 Az 1) AR B Ry A A MR B A T RIS, R R R R B
EHPERABRBEGEGFE. AW, ZTEMARMRER
RERBENEERIE, 5ETF RSSHEMNFEMHELIL, e
WERE. i FEESMERSNTAME—MEER, X
WAT #es BMERE, HETEXWIIER.
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AEMNRER, R S HERE DB GRS RN E
RSS, BRBE—1 4 BB D, B EH A E W
8. 5908 8RR E O 7 FE i B ALY B B A L, B
HE e B AR E R S AR RET.
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FEAR F AR BN R A B R X AT R, FERIRE
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HeANERTENEE, B A<N BATRKEE x B ¥R
PRB AR RSN, B E T EEBAh B AR
g, BEAFLL—A MXN B BRER ©, 7 5K15 x AR
B .

y=0x—0W0 e
HP,yR—1MERR G<MIN), EHBEMBHEH,
R OV % B A PR % B i (Restricted Isometry Pro-
perty, RIP)!'Y, B E# M ## 2 M=0(Klog(N/K)) , BF 4
ALESRABLLT 4 RS RE RS v — %

b=min| 0, s ty—0OW @

KRB EEEET , BT, WHE R R,
TR W BB BIME S S M, M= 6,
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FERLAE BRI, F BB — Lk M E
RHAE EARFEIL TS IR A SR A KRR 5028 N A
W& FHR I BAR R BEAL T R PO, RIS RARE R, X HE
R LB HIN B A TRk, H—1 N
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RTHEBRHAE, BEMAMIECD RRERE R
RMBHEWESHRE. FREMNTEREES N FERE—
MMERS, R BERERENERR VA TEERNT
e, RmMELCE, B3 ARRBRAEL, IFHELE
ERR T BRI E LB m R 0. EUERIME
1BiR.
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M N #51rg x F8 N SN RRESRE. RIE
EARBRAEL, BRE - S @ KB R RIE x 7T LI
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BAEDRSER) . R 40 B Bt AR R re R R S 5 B0 15 4%
BT & AR 1T R IR S IR R AT LUE LR

RSS(d) =P+ K.~ 10log )+ X, 3
0

HA,P REMGMERZRDIR d BEEED Bir T AHERK
BER;d, REFHER, BHERHK 1m; K, B— 1 HIFEREN
BEG ) BEAREEH KR T ESERYRERE; X, 2
RMIME R 07K & WRHTHENER. Ed4EERF ¥
BTTE ¢, FTH MERLRBINKRBESE ) MESLES
BB ESRE, TS x & Y HRHRRRRN.

x=Veo (4)

X N AR e RIS 53R x RLAN B @, 7T LA
KiIBEHE D> FTRRENERBHE. AMASIERYy R
M AMERBAS IR AE, 7T 15 .

y=dx (5
HA MXN WIER O BRAEENE. OMETRA -1
ZnER LATHEAERBHUE, MRAEE OHNTERe, =
1LUtBAss  MERBEIBLETE ) APKP. i WE
HEE OB EBRERA-TEELE LEXEERE—
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Bz,
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B B ATHIER B 7 A AL FEVL B FREd AT AR AT R E 1Y
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M=9 MERFF S, WS WESEE & #9%8 1,11, 20, 201,
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SL,AMRER O K8 1,7,14,20,121,127,134,140,261,
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