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Data collection scheme based on expected network coverage and cluster
compressive sensing for WSNs
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Abstract: In order to improve the wireless sensor network(WSN) data collection accuracy, reduce the energy consumption
of the network and improve the robustness of data collection algorithm under packet loss condition, a data collection
scheme based on expected network coverage and cluster compressive sensing is proposed. The data collection scheme is
divided into two steps as expected network coverage optimization and cluster CS (compressive sensing) data collection.
Firstly, the expected network coverage optimization algorithm is designed, and the node scheduling strategy is given
through the quantitative analysis of the node coverage redundancy and the expected value of network coverage in the key
observation area, which helps to achieve the purpose of the “special” area observation and reduce energy consumption.
Then, by analyzing the relationship between networks clustering and node deployment, the adaptive dynamic network
clustering results are provided. On this basis, the weak correlation observation matrix is designed, which can reduce
the influence of the packet loss on CS data collection. Finally, the social spider optimization algorithm is introduced
to improve the reconstruction accuracy of the CS. The simulation results show that compared with other data collection
algorithms, the data reconstruction error is reduced by about 23.5% and the life cycle of network is increased about 20.5%.
Keywords: wireless sensor networks; data collection; network coverage; compressive sensing; network clustering;

social spider optimization algorithm

0 5 &

I 25 T ) 240308 125 AR (1 PR R, TG 2 1 R %
¥ 4% (WSNis) TU] 2 I FH T BRI L 368 55 or L %8
ARk L Tl SR U2 3 A P A IE S
RSB, 52 LA 1R 5 Al R B
DA% 415 A 858 R 25 0 B 0, D 4% 51 A R 48047 B 8k

Yks HEA: 2017-01-19; 1&[E HEA: 2017-05-05.

P TUAR B v ) AN T SR B A . R R SR I SR T
WSNis £ 45 USc B2 i 75 il 4 (4] ] 16

W 26 78 75 1E 9 WSNss I FH 1 B L3R 1T, & B 2%
(1) ) £ 75 % S AN B2 T WSNs R IR 5
A 3R 4 B 25, 1 L e f K PR BE b AE K P 2 A
i B AL G AR, R 4 IR (CS) BEARBIE y— Fil 42

EEWHE: EE ARSI (61401499); Bt HAAR AL G HE_EIUH (2017IM6096); 74 % B 1 1 H

(2017076CG/RCO39(XAHKO01)).
RIERE: NI,

EE® s XM (1981—), 5, BB, NFRLALEES M T 247 (1967-), 5, B, NFR a5 51%

TR ST A
P@EMMEE. E-mail: nazi2005@ 126.com



F3H Mo F: WSNs P A TR L W& B 2 fop 22 R4 B G BB E 7 & 423

WS 5 IR AL 277 X, 9 WSNs Hdl i S e it 1
ZET A T . B FT R BT BT CS R I AR
T3V RS 70 70 I FH 0 24 723 (R AR o B AEG X 4% REFE, IF:
H B He A 1 A T B2, A %o Al 1 e TR ) 46 )
R Rt 2 AT B8 0 4T 4 =y WSNs £ Wig 2 m &
PEREAT 7 RN T G052 7 —Fh5E T R 4
TN AR 43 i i R AL I BB W B T % T R N
T R A AL B AN R S B AR A AN P IR A
BPRUE T 00 S LA 0 v (RS FEZ, L B 19 65
R 386 K, B AR A AL TH 55 2 R 0 =8 K STk [13]
PEH T — M IR T e 4 SN A Pegasis B FH PRS0 B4R
OB SRV, 7 B B R A B DA SIS K Y 24 A
A7 JE ) B AR R L B b 1 35 22 T L 2% g
FEA—E Re 1A B fe /N A, STk (14138 HH 7 —Fh
BT AR AR P R R B B, R s M T A
B A5 5 B 52 6T T R B SR A, JF K FH Hungarian
SRR S EILMACHE B8 1) A A AH R I R0 5 R
P R B SR AR A5 B s, AN FH T e
FRN st BRI E f T T R R A B
KRR, 11 5 5 Sink 3l A5 W) 3 R A 2 Bk i
77 2SI, {H 2 B o ) 288 KRS (1) AN T 9K, 5 B 1 I
2807 1 A N T GE B e AR BE AR Wu BB IPT4E
1 — Pl BT LEACH 4 7% 1 He 4 Jg S 1 Eic s Wie &=
SRV, B I A PN T S EROHR F  RE E A RK) 45% 40 E,
SEPL TR R AR ) X 2 R S B H R K R R
437 RS N T R O A S, T LA T Rl AL X T
A D FE SRR, AR PR T — Rt
T CS LE 3 R R L, 7800 % 08 1 A 5t
VRS2 BRG OL T B R USSR BOR, 9 WSNss 5 b T B
TR T UL

E S B B FH A0 3k, 43 43 75 22 06 J86 R 3 ] ) 4t
A DO AT I %, I H AR Wi A A S A
R B 5 B B T VRS T S SR ok, A
SCHEH T R T R N 4% 7 RN 40 A R 4 N
WSN s 48 Wt 8 77 28, il o0 i 1 B s U AR BE L H
UML) DX 355 ) 2 75 5 0 R A DA R X 4% 43 i 5 4 R
B RIOC R, 4 H N 4% B Ay R G IR, I AE LR
BT I T 55 A S P W WU R A PR 4 A s v B A
W B . B Jm e SIS IS UE TR T R
HE.
1 [RERR

a4 an ¥ 1 BT 7R WSNis Hafi R AR R4, DUKLER 1F
7T WA X BT FUN R, N x N J7 4% X385
I A X3 R A 4 XA I, g A X

BI9r NN x NASTTRE. A2 A2 XA #E8 Q ML K
WAV = {SN;} (@ = 1,2,---,Q) F 14 Sink {5
A AR RS T KR SCHR [12] B REFERE T, LA 46 BE
AL, BOE AR BT RS Sink A7 BAF B C AL H S
FRTT RSN, R ZIE B, WAL K38 RS B In &
Xox1 = (f1, fa, -+, fo)T AT XA K A5
PRIR AR Gy = (9157 550 gn2x1) T R
IR(g; B HE JAITHRENEIE T, g, = 0K
ARIZIXC I N TC AR, A

XQ><1 = !prN2GN2><1 =
P11 0 Pine 9
.. . . : )
YNt - PNz gn2
HrhWo, ve AEREFEFE. BT Sink 9 s H R I
Qb TS 53 A% R T AR R, 18 BBOW I R K By o v X
X w1 mlEAbFE, B

Y = PwwXox1 = PwxoPoxn2Gnexi-  (2)

o LRI
R
A Sink

El1 WSNsHIERERR
Y WSNs % {8 — 58 R K1 43y O AR, 7% 7
MCHg(k = 1,2, ,C) RAMMHRE By g, R
Qi M RAHE X, 1 = (FF, fF - f5, )T AT
%ﬂ’a\, ?%@JUHH%{E Ymxi, Ell]

y=| . | =PuxqXqix1 =

[ 611 - g, | [ fF

(o1 - dmon] LIS,
[y - ¢1Qk_ [ 11 - e g1

o1 -
DPrrx0 W0, xN2G 2 k1 (3)
HTHAERE K < N2, Gy NHBLIA =,

[ Pm1 0 M, Vo.n2| | gn2



424 #= % 5

xR ¥33%

o, « vz AMELIE, I 2 (3) 75 A R 46 & A (CS)
M2 B3k B B B By, I, U T DL I
Ynrx1 P54 BRI A B G e oo, BE TS 2 B0 R AR (5 B
Xox1 = (f1, fas- 5 f@)"

SR FH 4 1 2 0 R M WA AN B AIK T Sink
I 25 I SR I =, i LA U I B 1 i R
TRUEHCHE B 25 R AR S A .

2 HEEMKE SN
21 HEXEX

Xof I 26 78 5 JEAT SRAG IR E ()02 75 TR UE I £ 78 75
FRBRIGTATHE T, (30 fe D A% JER8 1 AU SEIx s
DX A R0 5, AT a2k 281 B4R AEK IR 4% 368 45 2500 2 F AiE
K P28 A= 17 B 10 RG4Stk USRI 5 0 M 9% X3,
VT 1 B X 4% 7 S AR A Bk, S B A M T AN 5 UL
% S R EE A 0N X 355 0 4% 7 5 AR, DASIBILRT
IR X ek E A

EM V(MK EF %) A& RS S B
FRLS M 4 X 3 T R 1) BUAR s XON X 4% 78 6 % P(9),

&l
Q

P(S) = (i) /A9, o

i=1

Hodr s, A SN, 8 # A

IR X T XCE E T 4 X, s AR X
AT ABIEEMEEX) = QPI), b P(I) NE &
W DX I 4 7 75 K

BB W AR X S EON K, U HE T
WS X 3T 55508 Q — K, RIE AR & X3 2 (Q, P(1))
IR (P (1) R EE e W DX 24 7 5 %), BT

Q

P{X =k} = k}*@p-P@P*. &)

UES]
Q
BE(X) =) kP{X =k} =
k=1

QPMH(@Q—1)!
,; (k=DQ—-1) = (k-1

PHAID)L - PO DD
Q
Q- 1)
QPO oG- -G

k=1

PFHD[1 — PI))Q DD =
QPM[PI)+1— PO ' =QPI). (6
HEB 11/534E. O
FEN 2 (7 BN AE) X T AR AT A SN,
(i=1,2,--,Q), LB LE Z, 2 N
Z; = {SN.}, 0 < ||SN; — SN;|| < 2r, (7
FHorbr T SRR
EX3(HEELTURE) X TR A SN,
(i =1,2,---,Q), HEmMAIEZ N S EHEH S
FENTHAR L e XN B S URIE 0,

O =( Y siNs) /s ®)

SNreZ;
Horf sy () sp N SNy, 5 SN, U E SR
#iL2 XTAETASN(SN; € V), HA5 A
wILRE O, 2

0, =
SNjEZi
B LR NS v il
J 2mr?
j=1
SN, — SN;
2arccosw

s
Uk B 6T SN, ok BN IR AR Z, N T R
SN, PR RN X 80 A7 A2 B 2 307 (& 1 o),
G Ay BRI RALE, W AB = ||SN, — SNy
fEAABCH, A
AB
/LCAB = ZCBA = «a = arccos 5 (10)
r
A PN RUBN X B 8 o T AR R s, 5, U
si;=2ar’ — AB-r-sina =
AB\?2
(D

2r2arccosA—B—AB-r~—2:

r
AB  ABv4r? — AB?

2r? arccos — — 5 (11D
r
AR, SN B DX 3 AT 7 a5 4 SN 7 5 R
AB
sy larccos ST 4 P ARe

T 2 T 2mr?

(12)
DLk, SN B R IX 45k P9 5 ) Z; A1 o 7 i T AR
H

SN,€2;
P=1-P=1- H (1-P) =
=1
AB
SN;jeZ 2 arccos — 5 2
5 AB\4r? — AB )
1— (1— . (13
H T + 272 (13)



%38

Mo F: WSNs P A TR L W& B 2 fop 22 R4 B G BB E 7 & 425

AR € 32, B30 (13) AT LA H 19 5 SN, 19 5 7 U
RIEO; WL

e, =
SN, eZ;
VR N vl
. 27r?
Jj=1
SN, — SN;
2 arccos ISN; — SNG|

- 2r ) (14)

Hei 2454E. O

T RSN, MR KT AR IIRIEO, >
Prain(S) (Pain (S) AIEARIN 48 75 55 B3R, W R B 1% 45
SN X L 3L Z, 9 AR U 55, BRI mT A
W Z FURES DI ZARIRIRES.
2.2 HIZEMEBEMII

N T RT B SEAK X  1) A= i U, AR AR A M 4 X
A B R & AL W R T AL T TARIRA,
T2 7= A KB AR E i, 5 SO 15 IEE T 28 N
1, PR AR L A M X3 A (R S R LR
VLT S R S, (7511 s TE TAE RS FRIRARAS
HBEAT VI3, BELRAIE 7 W9 2845 20078 25, kb T AR
MG, HR B e HER AR e BRI AR
HECIR S, TR K FERE M AE K 1 R 28 A A7 3.

BHiE1  WSNs T 2 5

BN Qn Prin (S) ~ Prin (1)~ 17 SUH KA ELRFIESS
BT ROUARFE A E

l.Fori=1:Q

2. MR (9 THAE SN, W A E R ITTRE O,

3.1 O; > Puin(9)

4. 4 SN, APRHRARAS, SEHT AT 17 s R A Ak 2

5. End for// 5 25 W5 1 DX 301 AUIRAS H e

6. THHE T 4T S B A Q" A A s N Y
A V]

I |V < Q" Pain(1)

8. BT E A 42 I Q7 Pryin (1) — [V AMAE

9. Else
10. 5% 2 A 3 9 T AR S 4 IR T R R R
MANBIRHFIFAFE] V= (SN}, SNy, -+, SNjyy ),
Lt =V
While(t > Q" P (1)) do
{
11.Fork =1: |V}
12, T 58 56 PR 55 SN, J5 B 5 a5 8 % R P(D),
2 P(1) > Puin (1), 14 SN} Ab TARERR 5

13.t—1—t
VAR E R AR X RIS )
14 MO o) 4375 R AT RS 8, 4 R A9
0 4% 78 3 00 A2 K, ) 1% 7 RUAL T RIRIR .
- o 2 7 T ALALES R

3 SRR
3.1 MEDE

DA WSNs I8 47 i [ & £k 56 AR B, R 50 46
FF S 8 55 575 4 WSNIs 0 28 338 47 5 - U B8 0 4% 7 25
1k, BEB AR S B T 50 i T AN B AT B
HA Qo AN A S 45, 5% 1 B 1 i 7 () 9 2%
ORI B 2 K1 4 S C A BAT M R 7242 10 Re
1%, e Re = nR(R AT GBS 148, n AR N BR
WEBED. O N

Qc = A\tR% = n\n’R?, (15)
Qw Qw
C:@:W)\']’IQRQ. (16)

Horp: Qo MRS B, A RIS U L. s (15)
AN (16) AT L, 9 46 73 154> H0 C A2 K, 7% A I A X 50
Iy [z, C A2/ PR B S BN, A, & HEAf 2
I3 FR AR RE % 22 17 7 AR 75 TR 3 15 , PR I 4 G 5
FE.

HEIL3 R N R KA B i A2 T U

B <67r)\u1,u2R2 +9u? 1 )%+
B (2mApe R2)? 1728
(67r)\u1/,L2R2 —9u? 1 )% (17
(2m M\ R2)2 1728/

I0A) 255 7 ARV A ) 308 A5 0 A K.
TEBH 2% 1 P R 7% [A) 3845 R B K07 R ik
N
max f = 1 C + paC = 1y

T 2R
Horp: C RN G BEUSEL, i~ o IALE T 7%
W R R DTRELBGE S EEIEEN T R Qs N

Qs = M(BR)? = TAB*R%. (19)

FIBE, AR S — VBB AEON Qoy = TA(B —
1)2 B2, A0 7558 BRI A Q)

+usC.  (18)

Qs =
Qg - Qﬁ—l = W/\ﬁ2R2 - W)\(,B - 1)2R2 =
(26 — 1)R%. (20)
AT OB E BRECH
n n
Co=) BQs=) m(28—1)BAR*. (1)

B=1 B=1
JITAT 73 175 A 1T RGBSR BRI



426 # % 5

xR ¥33%

C=CCc=
n
2|
mn232 [Bz::lw 28 — 1)AR }
Qu [ _
e [,; (26-1)8] =
Qu [271(77 +1)@2n+1) = 3n(n+ 1)} _
Us 6
m 1 1
%(3-5+3) 22
Pt 2R (18) b
m 1 1
max i Q2R2 —|—,u2Qw( il “ o + 5) (23)
3 (23) Ayn B R, R FECH
2#2 3 H2 o 2#1 .
R A i
3 (24) RFFIR — J0 = IR T7 A8, KM% 7 1215 2 i —
fie, B
1
(6 i pa R + 9} 1 \3
1= QrvnR)? 1728) +
1
3

6mA R? —9u? 1
( (g;l;\;gRZ)Q et V 1728) - @)
#1315, O
EHAE TS 3 AT I, 7 55 K /)N ) 28 715 p 85 2 AR AR T
AR A, F AT R B A H S S R AR, B BE A N 4 s
AT ST 18] (R HERS, AR T R 15T B AR, L 4y 72 2
TR IBE ALK, ST H T AR I 28 15 KU REFE.
k2 WBEDE
N TARTT R Qs i~ p AT i W) BERFAE A

el

LRI AT R B O, v U

2 MR 2K (17) 1 72 Btk o, iR 4 2K (16) 15 21 X 4%
I3 FEAN B % 8 S T R o

3R 7 AN HCKE I 28 3593 C A X Sk

4. Fori=1:C

5.0 T8 d A DX 3, e R B X 3 b0 1 BV
P 3 A% e B K9 N E CH,

6. CH, 10U R Y 1 A IR R0 7% O

7. End for// A3 TAET skl o

8. 45 M 48 A7 AE BE B AR AT AR 15 #F K T Re (715 A4
DU Al 81 P 8 B A PR 23 R A

By e R 2y A SR
32 NFEE4RRRFASLI

JE 4 BEN (CS) BRI BN AE 5 R4 5 5l &b
HU R T — R 2 A8 B 0 0 AR 4 7 1A #) A
S LI S 3% v AR AT S R RN X T ) % A

Iy 1%, R IE B R AR, 7% 5 CH, (¢ = 1,2,---,0)
P DB R By, RE AT REUE X, 1 =
(ffa 7ka)TIEﬁ&1 CE T A5 3 yarrs I_ﬁXQkxl
TERMIE G, «n2 FHI G2 2 K(K < N?)EH
B i, A

Yuxi = PuxQ Y0, xN2Gn2x1 = Ay n2G N2y
(26)
HRHE CSHIR, 4 Aprwne = Prrxo, Po, x N2 1 /L RIP

(restricted isometry property) 5% {45}, 7] DL i >R fif—
ANRAY ) R B A G vz, TR R X, 1 =
(fF - fE )T A, B i 46 hb BEAE 7% 1 CH, Ak
5E ik, T H I = A4 7E Sink 5 A AL 58 AR, X BE AT
& WSNs ) BERF 14, 58 A ) T I 2% BRI BE FE. 1T
WSNs 5 5RO 0 B — 8 BAH S AIA B,
XMEFEE D = (¢ij)mxq,(BH M < Q) EINT

Wit
1 p:i(1—£)
’ 2s N2
2
¢ij:\/§>< O,p:l—iNNgsK =
1 p:i(1_£>
’ 2s N2

b1 D1y
D= (gij)mxq, = | ' (27)
Orm1 o OMQy
Hd s APy, MIMBLEE, 7 LLIEBH R A 2 (27) il
BB, R RIP AT, NPy, HIE X AT LA
E i, sk, G IIFRELEE KBS, W @Dy, iR
RS, 22 B A N 7 R AT B 22 ) HHR A
55 AH UL A B B 1. 75 SR WSNss 441847
IR AR A 2 R I R BB L R I A, T SR AR
B R R R A AT AL B, D0 23 il 4 Kt R S A
R ZE IR, W A %% WSNss A LU IR, 5 a4 ) A A =
() A S ST 3 % [ AH O ] AR5 R 18] 2R B AT
TN AT R T R B k0N, A DT B O T T AR
AR 2RI, A N R TR v v S5 A R TR R A

We = (wij)Qixqr =

Li=7;

1
— 0 <|[SN, —SN;|| <2R;  (28)
[[SN; — SN;|
0, otherwise.

X We BT IH— L AL BE, A
W
He = (hij)o,x0, = ( i ) .9
sz] QrXQk



35 )i 5. WSNs o 25 T 209 W24 B & Ao i 45 R U8 B B BN 7 K 427
RIS 5 N T RO A e X A 1, g; #0;
et Flay)=ad 70 e N2 gy
Xowx1 = HeXq,x1- (30) 0, g; =05

S SR R R AR R, & He 81 514 90,72
3 1 3 AV SE BE ELL, SR L A8 0F 5
FUHGR, B

[ FE e |

h — k _
XQk><1 - fi,new -

_fék;ne‘”_
0O fEh+ -+ £, M,

0Xf¢k+ffh¢1+"'+f5khicgk =

_fgk +oeet Ofikthi +ot fék—thka—l_

1o 0 hig| [ £F]
L R U (F1oN fF| = HeXg,
h R . | 1k
L"0Quk1 4 L/Qwd
3D

H1 30 (31) AT I, 24 B B A A B R I, 550 50 1k R )
FH At IE A E 0 A AR AR AT Al T T B T
7T O AR AT RUEHE 1) RSO U, CS BT
A

Ynx1 = Prux  HEX w1 =

Do HEWo, xv2 G2y =

A N2 Gz 32)

CS . 5 Wk A 1L (SSO) vk 2 — g 2
TR B8 0 R TH SR, 16 S AL ) 8 R B
T R4 R T M RS (SSO ik 7 J5 B I AH 26 3L
k). AT $ TR CS A SRS B, A SOOKE S BB S i
WRAL A 52 (DSSO) 5 A M B A5 5 B A4 I 2, DASIE
SXof i AL PEE A A 5 PR R B EELA.

ENXAHWREE) & X DSSOLCS H ) 5
P EbRRECH

min f(G) = |y — Prxo HoWq, xn2>G a2

(33)
E XS kgL ) ZHEMEE S R
GN2><1 = (gl,... G, ,gN2><1)T,%)ZDSSO¢£M?§k

it 7 N

Horh Fy 9 iige .

TE X 6 (IR TE T Mg ) 5 L DSSO Wl H T

&

Finew =

F, + 11 x BS(F, = Pg) + ry x BS(F; — P,).

(35)

o Py Py 43 i) R M (R ) - i R0 e P
AR, BS(—) 27 Wik AH % A 354 d il W %2
AN [R] N R A 1 S B, ] DA R BIAS [ gk 2 ) W] DA
Tk — ZR 41 Wk 2 5 67 A 45 B AR SEEAH HLRE AR 1y X
BS(F; — Pg) &AL EIER r ARG LA AR

HyE3 CSEMEE

BN W BB OB AH O 2 8. BE &R F A
D%~ W0, xn2~HENy.

1L 5VERI GG M. AR 2 (34) PR B K, BEALAE
BRI RE, t = 0

2. While (Z 1EZ AN 2)

3.4

4 FR 495 X (35) xof MEE (HENE) Sk 3R 47 BE

5. BEBENE CREDE) 1 B RHIIR o B A 0

6.t+1—1

7.}

W FRRE SRR G e = (91,0
gnzx1) T AFEALE.

K F DSSO AL CS H 4 By mf LTS 21 S AR5 45
SrEIERAE, NG R RN RIERRAER B
W& BEAE B, G R X o, x1 = HEWo, xn2G e 19
B FE N 1T RSB R S B, T 58 BT WSNs 711 4k
PR AR AL B,

4 ERIHE

9T Bk T B K 24 78 s PN 43 1 A6 SR R ()
AR WS T R (WA B, £E Matlab ] 5P & EEAT
SEIG AR B SRIG IR 1 BN /E 80 mx 80 m 1E 7 T M

yGjy

Hht HLi2 K 30 m 1 77 T IX 38, 6 42 DX 3 P9 SR 05 4
R AR A SRR S 552 Sk [14].
AW T RS E B EN: Puin(S) = 0.85.
Ppin(I) = 097 g1 = 04+ py = 0.6, s = 80/1g80,
DSSO Z# % B 2% SCHk [18]. YE 845 K F M 44 fig
FEE AT Ty WERAEAE A L FIUE S EIRZE. B
5 F A 22 DA T L SNR RTAF X 1 22 RE #EAT i &,

)



428 = % 5 & K %33%
gf 0.15 e %%
Qk —w— DGSP
2 CHRLS]
2T o010 e i)
SNR = 101g ————\, 2
EZQH_@F = 0.05
=1
|z — | I 2 3 4 5 6 7 8
RE = 36
el (%6) TREUEL
Horb . & 43 900 O R U B AN EE A B (a) Fascik
41 SHUAEDR 0.25 :
B . . TR . —— A
K2 SC AT H R B A T SRR AT S 0.20 —— ]ﬁ?lfs]
o S 1 B R R S A I B A R A E B A HRL19]

Kt oG PR 37 5, S AR I — BUIR [RDG Bodle AT
— UCRAE, I 00 0 3 B R OB T SV FiR AR EAT 23
. R4 T R B RV IR bR A R

=1 MDSSO-MIP 4 &E15FR

E/] Ty/s L;/10° RE P(S)/% P(I)/%

Fee B 13 83 22 0.09
Akt 1.8 95 1.7 0.13

1% 1 A] I, R 0 8 40 I 540 W 4 0 &,
TERSE M43 {5 5 AR Z U8 0.09, B EZEA
OB MBS T, EMIRZE W R A 013, N R W1 T R
REME AT R0 0 OB R AR, T HL R A 80 m (RR B2
4.2 XTEESEIE

N T 2o BT AR SRR B U AR T SRk
RE, 70 1) 328 ST HR (141 32 H ) DGSP U7 %, SCHR [51 92
H ) AN TTSEBE S T R T R4 N B W R T R DA
N2 WL CDG 77 RV AT X)L 23 #r, Horh DGSP A
SCHR [5] 42 H 7 SRS T R A B BE AR, (H 2
BB K 53 SR ms T A LA Rt () 7 2k AT 4
WAL, 53 0K F 4 FhoJ7 ST SE58, FEXRTEE 23 AT AR
TE 28 IR 5 FIAS RS 58 P 26 A58 PR 48 A (10 %) bl 45
B2~ ESGEH T ANFETEN FR bR xS H 25 .

FH 1 2 0] DL [ 3 SRR OB ) AN W 3, 4 P AR vk
HEORT 7% 22 P8 38 B AR, 3% 2 R A SR B IR UL /D i 38
) TR A BR AR R, S BUE S 5 A FE AR
X 22 UKL AR R, AR ST FEAE N R 22 A T HoAh 3
Tl T 8, RE A A2 0 T AR E N 4%, FEAEE SR B & 2k
BT, A ST AR 5% 22 BRI T 2 23.5%, SCHik
[19]CDG {2 =y T HoAth 3 R 77 2, 5 R #E T~ B AR AR ST
77 %€ DGSP MISCHR [5] 77 S8R FH 1 i s 10 i
MU, 152 DGSP A1 SCHR [5] B 42255 5 15 A0 i B, 1
A I AR A AR R AT T A, AT R
T KR R, I H DSSO 5] A ME 15 CS 51y 45 5
BT T DGSP K H 4% 48 OMP B A4 5%,

91 94

AN 1R ZE
o

I 2 3 4 5 6 7 %
REEREL/
(b) Ak HER

El2 4M75REHRE LR

—o— A
—w— DGSP

—— CHR[S)
—aA— CHR[19]
10 20 30 40 50

SNR /dB
(a) FREHERR

Bt /]
— N W A L N

8
7
— 6
" 5
®
2 4 —— £
3 —w— DGSP
5 —m— CHR[S)
1 —&— CHR[19]
10 20 30 40 50
SNR /dB

(b) AT Bk
E3 4MpREFETLER

HT 1 3 AT 4 77 IL: BE 45 SNR (A 38 1, 4 e 5
SR 1) REFE AN AE I A A2 AN W 48 o, IX 2 R 9 O 1 45 2
B 1A SNIR, 4 Fib 7 5 7 08 I R 1Y A B0, AT
FEASIE A5 U X 2 Ay ik G, 5 B 2% BEFE AN AE
I AL S . R, X TR — /KT (K SNR, A Sy 52 22
I At 305 58, 1 PR O AR SR A X 2% 73 R 45 74,
AT T AT RLRERE, IF HAR T il L SN
REATIEAE, A ZE R AR Y 05 Sink Y RUE#EAT
TA, (5 581 00 246 57 0 S sy .



F3H XM S WSNs P K T2 W& B & fo i 42 45 B fm 0 BN R 7 K 429

20t
©n 16 |
& —— A
A
& 12} —w— DGSP
—— CHkLS]
) —h— CHRL19]
10 20 30 40 50
SNR/dB
(a) FoEEERs
25
2 20
=
# 15 AL
—w— DGSP
—m— k(5]
10 ) . —A— CHk[19]
10 20 30 40 50
SNR/dB
(b) A FaE Rk
B4 4Fh75RERITLLER
2.5
—— KL
—w— DGSP
g 20 M
E; —h— CHR[19]
e 1.5
H
1.0
05753 4 5 6 7 3
KAE A6
(a) FREBERS
2.0 —
—w— DGSP
= 1.5 —— CHk[S]
R —A— CHR[19]
B
& 1.0
H
0.5

I 2 3 4 5 6 7 8
KRR
(b) A FRoEEERg
B 5 4B REGFEAHILER

H 1 5 ) s B A SR KRR B T, X 4 5 e B
AN BEARR, 25 A7 o 01 B 2 ol (B B A I TR] 4%, A
ST GEAAF A LG T HA 3 F0 U5 R R R X T AN
e PR B, 2R A7 A B = 1 £4920.5 Yo X E RN
W 2% 78 w2 DA LA A 51N, X1 i AR & #LY)
e, AT W 25 76 (R B B o ZOR AT I 1, )RATRER
BD I AR AT AR, T HAE RRfe 2 s LA L 7
Hh, DI85 18 BE B A Y s ARHRCIR S, IR e AR 3L
Jr R B ER WA AR .

5 & @

TE T2k A JE 8 I 246 £ % 25 52 b 2 FH 49k o, e
VB 1 A 4 2 ) SR A R B AR T R R A
TR, il R 5 oK, A SR T — R T 2R
240 78 7% R 43 SR R 45 TR0 1) WSNs B i 8 77 2. 4331
S D00 265 78 26 1A+ D48 4305 45 e B W 2
BA5 5 A HEAT T WAL, I 0 BT v, VR4 BT
TR R AR T S 0 o ke O SR A I
78 36 AL AT 2 4%, B iE T 38 it SR FH 490 FE 45 I e
5 R DO 266745 55 B A BB S R 45 5 B s
TG . 76 R I 4 B8 AR R i I 46 R 858 1)
17 EL S ]

1) 7% S 1 10 AR R N (AR R i T S
JE IR 8 1 S 5N B BRAE 5 T M AR o, LS
S 6 R A A5 5 TR W A % VR LA B
A R R A 7, R T LR R A M B, R MR X T
AT 9 245, B8 PR e FC A B IS By 225 W S 4
G2l

2) A% SCR FH W 45 4 A TR 51 N 190 2% 78 3 1 L
], 7 S U B B R AR B B VB T
PR A T UM L A, S 7 A Y 5 Sink T
AT A H T 1 25 WSN ¥ SR8 7 22, 1% %
KB T F5 AR 452 16 ) B BT, 7 7 0%
A7 TR .

AR SCAR BB SR 45 77 % 9 WISNs 1552 I AL 42
T A R s ol TR R R, AR SOV T A B

222 Tk (References)

[1] Mini S, Udgata S, Sabat S. Sensor deployment and
scheduling for target coverage problem in wireless sensor
networks[J]. IEEE Sensors J, 2014, 14(3): 636-644.

(2] EEEZE, AR, XH — MR R T K WSN
H b € 5035 (1], b5t B TR 2224, 2016, 36(5):
535-540.

(Hou J J, Zhu M Q, Liu Y. An algorithm for WSN target
location under strong background noise [J]. J of Beijing
Institute of Technology, 2016, 36(5): 535-540.)

[3] Zheng H F, Yang F, Tian X H, et al. Data gathering
with compressive sensing in wireless sensor networks: A
random walk based approach[J]. IEEE Trans on Parallel
& Distributed Systems, 2015, 26(1): 35-44.

[4] Ebrahimi D, Assi C. Network coding-aware compressive
data gathering for energy-efficient wireless sensor
networks[J]. ACM Trans on Sensor Networks, 2015,
11(4): 1-24.

[5] 5K, K, TR, & AN FEEEER T TR 4



430

7 # 5

*

R %£33%

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

KK WSN B i 42 5035 (1], 345 224, 2016, 37(9):
131-141.

(Zhang C, Zhang X, Li O, et al. WSN data collection
algorithm based on compressed sensing under unreliable
links[J]. J of Communication, 2016, 37(9): 131-141.)
MalJ C, Lou W, Li X Y. Contiguous link scheduling for
data aggregation in wireless sensor networks[J]. IEEE
Trans on Parallel and Distributed Systems, 2014, 25(7):
1691-1701.

IhET, LT E, B, & MR — i
B 5L 0], AR, 2016, 27(5): 1285-1300.
(SunZY, Wu W G, Wang HZ, et al. An optimal coverage
algorithm for probabilistic models[J]. J of Software, 2016,
27(5): 1285-1300.)

Donoho D. Compressed sensing[J]. IEEE Trans on
Information Theory, 2006, 52(4): 1289-1306.

Xie R T, Jia X H. Minimun transmission data
gathering trees for compressive sensing in wireless
sensor networks[C]. Proc of the Global Communications
Conference. Houston: IEEE Press, 2011: 1-5.

Wang J, Tang S, Yin B, et al. Data gathering in
wireless sensor networks through intelligent compressive
sensing[C]. Proc of IEEE Infocom 2012. Piscataway, NJ:
IEEE, 2012: 603-611.

Chou C T, Ignjatovic A, Hu W. Efficient computation of
robust average of compressive sending data in wireless
sensor networks in the presence of sensor faults[J]. IEEE
Trans on Parallel and Distributed Systems, 2013, 24(8):
1525-1534.

28, FEE, TS, WSN R 48 B R
R B e T7 1. B 3Lk, 2016, 42(11):
1648-1656.

(Li P, Wang J X, Ding C S. WSN compressed sensing
performance data collection scheme[J]. Acta Automation
Sinica, 2016, 42(11): 1648-1656.)

Osamy W, Salim A, Aziz A. Efficient compressive

(14]

(15]

(16]

(17]

(18]

(19]

sensing based technique for routing in wireless sensor
networks[J]. Infocomp J of Computer Science, 2013,
12(1): 1-9.

M, ERRWT. T LAl B M 4 o B T B
B e 77 2 101 h K a2 ke BARBHA AR, 2016,
47(10): 3445-3453.

(Li P, Wang J X. Data collection scheme based on sparse
projection in wireless sensor networks[J]. J of Central
South University: Natural Science Edition, 2016, 47(10):
3445-3453.)

Wu X, Xiong Y, Huang W, et al. An efficient compressive
data gathering routing scheme for large scale wireless
sensor networks[J]. Computers & Electrical Engineering,
2013, 39(6): 1935-1946.

J A, S, BDAEE, 45 BE T CSIINLE 7 75 5 WSN
R A DTV 0], A5 4%, 2015, 36(5): 1971-1980.
(Zhou W, Jing B, Huang Y F, et al. Clustering of airborne
WSN data acquisition method based on CS[J]. J of
Communication, 2015, 36(5): 1971-1980.)

IMRI, FHe, 257, 5. JoL At A% P 4 vh 5 T e 4
I Eh 2 H AR E AL 5% 7). By 515 B 2R, 2016,
38(8): 1858-1864.

(SunBM, Guo Y, Li N, et al. Dynamic target localization
algorithm based on Compressive Sensing in wireless
sensor networks[J]. J of Electronics and Information
Technology, 2016, 38(8): 1858-1864.)

EHE, BB, HIE. HE T 3h3 5 2 SR IR S ik
AT (1], ] 5 P 5E, 2015, 30(9): 1575-1582.
(Wang Y J, Li X J, Xiao J. The cluster optimization
algorithm based on spider dynamic learning strategy[J].
Control and Decision, 2015, 30 (9): 1575-1582.)

Luo C, Wu F, Sun J, et al. Efficient measurement
generation and pervasive sparsity for compressive data

gathering[J]. IEEE Trans on Wireless Communications,
2010, 9(12): 3728-3738.

(FrAEm it : FRIEE)



