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Abstract: In order to precisely dete;mine the extent of the water deficit and thus to provide a scientific reference for
precision irrigationy a’particular design of farmland surface humidity monitoring system based on wireless sensor
networks is introduced. According to the features of XinlJiang agricultural environment, a two-layer deployment
architecture is proposed to satisfy the need of low-cost, long lifetime and large scale in this paper at first. In architecture
the bottom layer is deployed evenly to monitor the information of soil moisture precisely and the cluster head nodes is
distributed unevenly based on the number of packet transmitted and the distance to sink to ensure the cluster heads
energy consumed balancedly. By the simulation and comparing to the leach-c and leach, it shows that the aims of
scarcely deployment, energy-saving, equilibrium of energy consume and prolonging the system life‘cycle is achieved.

Key words: Wireless Sensor Networks; deployment architecture; layer; distributed unevenly; equilibrium of energy

&

consume

T2 1 A P 4% 2 W T 4 LA AR Ak 3
SRR, AR LR K TR P Ak
F— BT T 55 LRI s R N A2 e e
R S e R B BN 2 —

TR T, (KBS, ALK
SRR T A, KU I 2 B S 397 8 A
RO R R T, i, R R R
IRIEERE AR, o R A A4 7 SR AT TR Y E I
R S5 K VB TR 1R 2 TR K 4 R 2 B i A K
BRI, TSR T - S35 1 18 5 AR FE 1 K 434

© 4T H R ARMITE 55 50 H (XTEDU2008125)
AR IS 11:2010-11-0 10 31 48 o N 11:2010-12- 11

42 55 ¥% System Construction

%

z

DL, CHNE T RIE I A T — B R Y,
ERIF T i Ak T 2 B B

AR FH PR P58 0 K4 95 7T LA ey DG e A S ) 2%
Ko, HIogk. HAR Rz eiEs:. K
(] S A AT A PR HOA R AT M, R i A
PRGN AL BRAE R A . AR B BE I
4 A S I 2% T 2 AR I i) R Qe 08 A JYY
EHAGE A M REFYE. vk, MR
() LA I e A S T ML e I S5 1 B
S FRAEIAL DN BAS BB AR MY M 0 e ] f) 225K

© THEEEEBE

http://www.c-s-a.org.cn



2011 4 {204 25 7 W

http://www.c-s-a.org.cn

AR A

N IR A, DRI RS I S, AR
TRE K L5 IR A fir o ARS8 WSN AN TE BEAS 1B %5 3%
Jis g FEUN G AT T R E NI ARSCEE X
BSEAO A PR E T AR BRI I JE e A% I M 2%

FRIER B 58, A TR i T 2% A AR L TR o 1 2
St 7T

1 RSB ) Rk
1.1 MEIRE

FEIRESTT B AAE K I (LW [F I X S5k Py
PR v 19 28 HAT LA R 1o«

1) X sl 30, GRS

2) AR TR SRS I =, M X AL

ok,
3) BRI S, 45 e A B 4

O, AN S e R

&) R IATR AR, REAS AT 52 e
BRE A R, SLANTE LR LAY SO0 B, Rs bR
M.

S) PRI . Fob Sink 15 AR ToMR A L
T L P 2 WK B 1 s YR
AT B D R, T AR S B SR
S IF LB s PSR AT Ll M 1S A R
BRI, TR
1.2 [a)ER AY3EIA

AR W A S 2, PR ELAT A
Ko BOAMEGS AR SRS A, 548 10 Vo
BT 4

;2

C

=]

1) TRSEH G B AL 7 g AR MY A 7 A EE AT

B, BN B T o MR Lat ll d T 4t E k
b T o A A B 51 B0 1) e A o 4% s
BREERY, DU/ SR 96 A A b 7 M ey 2 P
R,

2) IEREAE . BT AR I X 2% T EOR WSN SR
AR PR AR FEE B £ A% 3 B P rh s, DA M
I AMA L A BORGGIEAT T, R4t IE W
BAETES .

3) K L A A IR o 7 B AR VR AR K
Ko, N 190 2% T B IR ] F0 A — e A A S0 2%
1E 4-6 Mo TSI LSRN, N850 18T K ft
B TFAY IR, TR 46 3 S REREI AT P I S, R

P 2% 4 AL AR AL B

A A B2, ARSCHT T JZ IR R S,
I3 A0 AT R B SR AR B B AL i A LA
HIEK

2 HrEEAR M Hh VR BE WSNIFIA R 45 1)

IR . 8 1 2 A7 18] DA B AR A 2 A& 1
=R WSN 4 LA I AN (0 BTSN HE T .
FUAT 10 AOK I BT BEIS GRS 24 it
s VU A TRRS R A T2 B PR B ) i A 4
JEuk Sink, 1 Sink L2, SRR GPRS fLif4nfe
Bt v U B AL ISR o1 94 4% 1 RS A A7 I T
LT R, A SO T SRR R R R
L 2 A FEIEFEE W U P T oK o 48 A 0 X J )
SRR (RIS, TR AR L [ HE 4 X
KA, R P T 540 RO A 0 i £25 J
DU - AN L 5% BRGS0 ) B R AR A FREAT S p
HEMES

PP LR 2 e S R S i A ST
P IRV SR T M SR A A T R £ B A
ks LA EAE A, RESZBRIRS
HEh . AR T ARSI T R R L, TR
JEWETP L% s i Sink 5 T 5 Sk M A 2
21 LRBEEBTSONE |

W 5 35 0 U A T35 570 i A
et -t ARG (R PR . R £ 7 oK
X S A T TR A ST A T R A
Ao DLt R MR G R . SCRR[S-TIE T, 25
W EALRIE S A, AT BRI C AT 6 L.
Jout, XA IS A(L*W) B0 I A T AT
e 1 R, P b A T T A e
RRLE o AL A IE 2, ST S A 4k
WA, L T A e T A (1) VB

N = | I 5] M

o LR AR KT, WX IR SR, ¢
Do ML AR AR . NI A L
T SR T 95 S ) /> 3 e S T e
22 RETRRERE

L HEAT M SRR SR B 8 . RS
(ORIAER S . P MRS RE K, ##L R Sink

System Construction ZRZtE# 43

© THEEEEBE

http://www.c-s-a.org.cn



A [N VA

http://www.c-s-a.org.cn

2011 4 ZH20% 55 7 W

MRS ANTA, WAL AL G 73 M, diksk
TR EARY Sink MAE, LT BB B IE 5 0] BER
AREEAT Sink 85 %k A BERIHAE AP AL
T Dyt Wl 2 BNy sOR BRI 4T Sink 9 &
Hufid b, PR SR B S A, AMETR
SUERATEG R, b SR R e R, JLARRE)
fHRIRIE R T I E i k. X5 St R G b He i
SR FESERE R TIAE TS, AT 52 ) B R S B R
&, FERGI AL AR

Yar . -
Bl 1 YRR AR T )

A e A e PR T B RGP R ST AR e Y
M FE, IR NS I A A7 R), Mk T T BAR
(R HE S

22 SCHR[8,9] 4 H T 71 w8 A5 AN 119 i o V1Y FE AL
R, BRI SCT T AR RIS B AR T FEA
KWQ2). G)FIR:

TR IEAE I REFE Et:

Et:(ﬂ]+ﬂ'd2)m (2) 3

BRI B ) BEAE Er:
E, = Am Y )

Forr, B1 FAR2 43l 7N 1 s R RO o a i o
frfe T BURE B, JLAEL2M 34 S0nj/bit; B 7R i
A7 A5 L 7E PR A7 TH R () 45 FE 1 g i, LI
100Pj/bit/m’*; m LB B ARG d RoRfER
L4 B

ST RGAAY, EE Sink f5z BB % Sk
M n %o, BEE n ISR k MK s nk KR
DUFASL AT A n FIFESK AT A -k S RB AL BB 120 50 0 oK
@FIGS) TR

E.=E+E =(4 +ﬂvd§)mn +B,m, (4)

44 55 ¥% System Construction

En—k = Et + Er = (ﬁ] +ﬂ'dnz—k)mn—k +ﬂzmnfk (5)

HH 5 AU R T B RE AR ARk b,
T SR BB R AFE TG N TR L
WHRERE R, WMV Ey=Ene  H@)FI(S) AT 15 20(6):

B+ pdom, = (B + B'dom,, (6)

FrA 341 Sink J7 AR5, R n-k RSk AR
T BRI B A n 1A (kD %, B on 53k
%ﬁﬂu%k%ﬁﬁﬁﬁﬁﬁﬁﬁfgﬁﬁﬁ%ﬁm

\ P
. d ks Vk+1
N dn—k. 2 k+nl i (k+1)ﬁl ~ Tk+l d (7)

T AR AR Sink R [ BRI k
TRIIIEAE RS, SRR T A R AL 2 AT
Fo HOGHEINE Sink Fg IO AL HRIKIZ L
A AR Sink Y AR E A RPN SL, H2IE
SRR A o B I X

|
A

)
UEOSIN

> ~ \___/T
K2 RSk as i

&

3 PiREER KT
3.1 (AENE

ASAE ns-2 TH, {fECRHLT leach. leach-c
AR AELVE (B4 test), I 417 B 45 SR S0 v fig
ATV o VPN S HUE RE I BEFEFI R SE 11 2 Ay
. Hh, REMRAELSE ARSI AL D6
FEs RGN A e SO B 205 — AN R4 D)
(I TR o

P FLSEEGAE 500%500m [FITE R N REAT, AR /8T R
0 R A T ) ) DX 3 28 T AN R . 3R 1 A7)
HH T AN [ 3 A S A AR L B Y i B M

© THEEEEBE

http://www.c-s-a.org.cn



2011 4 K204 25 7 W

http://www.c-s-a.org.cn

AR A

HZHNR 2 s, .

Tl AN RCEARTT 77 S0 AT Ry e A
TRECER | WAL A B R AU
20m 224 11 235
30m 99 11 110
40m 56 11 67
50m 30 11 41
60m 20 11 31
70m 16 11 27
*2 UiHZH

ZH fH
HWTT R R 1J
Sk e KAl A2 . 250m®
ST R R & ’ 2J
Sink ¥ AL B A bR ' (250, 0)
B CBR
RN 25byte
HE LR 512Bytes
MAC JZHpi% IEEE802.11

32 HEZERK S

DI ERE PR AN AR BCEAR R I 2% 1EAT T REAUL
W, BEANNRERPEAT T 10 4k, JEXF 10 PR&h kAT
TP B3 g TN R RAR Y S B A
RAETI T Z e R . WA LUE Y, AR

BN RUET I [A) 8 KT Leach A1 leach-co FHF ¢

A5 BCE FBLZE KT8 B 100% 100m2 (X 15, PRl , leach
FI Teach-c PisCan S FHFNAS S L AR [ 75 2508k, )z
ARAEI AL A7 B O S RIS ok, 2R — St )i AT
T AET, T LUK FE N Rl AR W P T K
AT B 7 SR T AMENL, A A Sk AT
M REETHFEREA IS AR, A T HEL8y i R0 HLFE
SEMIAET o WA ST SE iR E AL, 15 38 Pl
PrEATIERE, b TS EITaS, FCT MAC
JEBISE, IO 48 T A SR RE . A
FEAANT Leach-c #1 leach Whi, RG A1 HASF)
IR NI

BT leach 1 leach-c Ppi3, 15554 100 LLF
I, RGLFARREE; MHE 235 ML R

AR, DAL T 110 AN, =4
PAEAN RN TR FE I e O R KT 4. AR 4 15K
WA R R, BT ARSCER T e B LS, ek
DT IR RS DT AR e T AU AR 1)
Aet, DUSI @Y s AR B 5 5 i e o8 S 3
HIJCRREEAFE D . ITLLY Leach-c 1 leach WS AHLL,
T R REFEAS B T KR B 1 B A o

25000
—=—leach
—s— leach-|
— A
20000 test
=
z
i 15000 —
S
€T
| 10000
F <_
1
B’
5000
0 1 ol 1 1
50 100 150 200 250

TR

B3 AN R N R T T I T

180

I | ™ leach
160 = e |eacc

N
0 test
120 /
g | / /
23 100
i I / /

= 8

- 60

40 /

20 /

O A A A A A A A A A
A 0 10 20 30 40 50 60 70 80 920 100
4 A
i) (s)

B4 100 A1 s AR A 8] VY FE AE

LB S2a6 45 RAEW] T AR SO 4 I ST e g SN
ARGUAM AT R RE R, SRR ARG, eI
O R R 199 5% M 478 PR D RE 75 5K o

4 g

RSO R SEA A 7 W I O SR T 3R, A
Ay A= W (U, A=A IR, 4R T AN
PR E T EB N ZEZRUBIR, 535040 (R A
BT AR IR 2 25 S ST IR, A4 4y
AT TR ST A AL T v S P 2 AT A .
WSN ALL, A SRR 0 26 1 R 4 G R A T

System Construction RZEW 45

© HEEEEERATIT

http://www.c-s-a.org.cn



A [N VA

http://www.c-s-a.org.cn

2011 4E 25204 2/ 7 W

JEHERRIM AR 4, BN LU DI i SRR
Jr MG RUA LA A5 B, WSN IZR K FSAS fie K
ARSI B IR A AL, ORUERR K1Y TR RE R RS
ik, BRI TSR, AL, ek T Zs b g
T ABOBIE T L I A TR RSk A
ARt KA AR BEAT Bt A3, A7 AE S M RERIC
R ATRIT SRR PER LI S, ORIk R 2 Kt A i
Il St (ISR EE SRR, AL 3520 ) A i)
FOT AN, FERRRRZT RN, FRAR T 2%
AEFE, S T MR A o

S 30k

1 RS M I A 70 RN 5 A S KB BT 5
RAAHI T i A TR EHR,2004,20(1):1-6.

2 VEREEGRIE R AT A R R BRI 5 4
JHZEIEHRE K (K126 R AL T FRE441,2007,23(1):19-23.

3 SRR, T e TR 90 i A AU A 7= o i 5 P B A M
F+%,2008,15(3):49‘—5§.

4 RS IR ORAR, TR B A T 1) R A TR ) G e A IR 4 I 5%
gt ANV - ],2009,40(1):56-59.

5 Wang XQ, Yang YT, Zhang ZL. A virtual thomb grid-based

movement-assisted sensor deployment algorithm in wireless

sensor networks. Proc. of the First International Multi-
Symposiums on Computer and Computational Sciences

(IMSCCS2006). Hangzhou, China: IEEE Computer Society,

2006.491-495.

Wang XQ, Yang YT, Song YB. &-redundant movement-

assisted sensor deployment based on virtual thomb grid in

wireless sensor networks. Proc. of the 2006 IEEE

International Conference on Mechatronics and Automation

(ICMA 2006). Luoyang, China: IEEE 2006.775-779.

Zhang H, Hou JC. Maintainip_g sensing coverage and

connectivity irg large ‘sensor networks. Ad Hoc & Sensor

Wireless Networks, 2005,1(1-2):89-124.

Heinzelman W, Chandrakasan A, Balakrishnan H. Energy-

efficient communication protocol for wireless Microsensor

networks. Porc. of the 33rd Hawaii International Conference

on Systems Science. Hawaii, USA, 2000.3005-3014.

Manish B, Timothy G, Anamha PC. Upper bounds on the
lifetime of sensor networks. Proc. of IEEE International
Conference on Communication. Hangzhou, China: IEEE
Computer Society, vol.3, Helsinki, Finland, June 2001.
785-790.

(EF55 89 1)
5 #EiE

ARICEFXT MaplInfo BB IR 5, RS T —Fp
THFH () - b P o) e b g R SR IO ¥, SCHR VR4

BT AR > SO BRI L R AR S, S Bl

I SLAL A T T LD 404 4 40
B ORI A7 TR, BT R 4
il T R B T — S S

&% 3

1 5R/NEL P, JT Hi4) B T 3R G — A2 RS - S i b
P % R D A Bh A2 Sz R B R R, 2000,17.

46 #5i4#% System Construction

\

%

ERT 5 AT AR GIS 1% /37 Dijkstra ik
3k 22 270 2 1,2005,22.

8RR 25 2 X5 £ BR800 B 5 R B
2 AT TR 2% 241,2004,24.

Wi A, 7 A, B A 22 0 B ) 5% I o 0 2 DX 3T [ e e B A2
S [ B B 2440, 1999 4.

R RSP BRINES E T R, Dk e 5 T R b P 0 11 2%
PRI ST S o AL LR 5 N L2010,46.

XU 60 370 A A BV A R o i P e A B AR A R R N
HHAIE, 2008,4.

© TMEBEERGAWITON hitp//www.c-s-a.org.cn



