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The research of three-dimensional node deployment of
wireless sensor network for pipeline systems

YU Huaping' ,GUO Mei *
(1. College of Computer Science, Yangtze University, Jingzhou 434023, China; 2. Department of Science and Technology, Yangtze U-
niversity, Jingzhou 434023, China)

Abstract ; Pipeline systems are vital infrastructure to most national economies, while three-dimensional deployment
problem of sensor nodes in wireless sensor networks ( WSNs) for monitoring pipeline systems is a fundamental tech-
nical problem. This paper firstly analyzed the optimal deployment strategy in XY plane and XZ plane which were
projected from three-dimensional pipeline structures, however, on this basis a three-dimensional sensor node de-
ployment algorithm for pipeline systems was designed. And then, the sensor node deployment algorithm was dis-
cussed from the network coverage performance, connectivity performance and sensor node energy consumption. The
analysis results show that the algorithm can efficiently solve the three-dimensional sensor node deployment problem
and provide theoretical guidance and practical basis for the monitoring of super-long oil and gas pipeline, the city
tap water pipe network and sewage pipe network.
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energy consumption

LA IR P 45 (WSN) H R B R 32 BR 1y 1%
SRR AL T i — B A N T A
FATE A ER T TR G SRR AL R 1 i ARG
LR 2 sl S 1 4 7 A M D00 1 s DX 3 M A
SE LI G S S AR AL F AT 55, S B

s BHA.2013-04-15. M4 H kR B #7:2013-08-27.
E£WA WA ARFEIL 2% I H (2012FFB00102) .
BIS1EE  AEF. E-mail ; yhpjz@ 126.com.

W DX AR K e i) S TR] B 2T, JE 2k A% R
P28 EL T2 I R RN S5 T, T it s
PREE A% PAR A a7 e 45
I RGeS G IE R AT & R SRR, &
SR ATIH RIRRHARIK 5K BT AR
AR AR R ey S RS A
S i e e s A B A TE A i R A (A R g
AU AU H AR Bl I R AR WS



334 - B

& o7 M

8

I ARG W BRI I A 5K Y T A e A A
AP T RGN L M A T et 3 s A B 5
T e S PR W A O MR i 28R O T o2 A%
AR 45 L AR AR | TR G [R] BT | 22 47 25
N TE RS A B, B R A S R
(EEL Y S EAS) ¥ R4 E i

AL TR 1Y A 8 — e 23 AT 28 R A
2 AELRUE P 45 JCEE A o ) 28 23 AT 4R T
TESRAR AR Y B T R0 e KA O AL T e P 4%
IS FH A BRI AR, 19 s W7 2 P
ARV ) B I =L R R T
e 2 18] B e 3 B, XA T S R Rk 1) (3 4
P RGY) (¥ =2 U R R e b A A A
SET R VERESR I T —Fh IO T = AL IS W 4%
TR SE MCC3D, {HI% 830 e 1 1) JT o] 2 (] 25
PR W4 1 RGBS B et ; SCHR[ 5 ] it id
TR A S TR SRR Y = 2T RO A
HRERC AL A R A A 20 1 2 A 41
AT AL AEIZ IR X T HAT [ 2 R B A8 I R
B A REIR BT E R A S X T ST AR A
PESSHRE A5, DHE T HEE SR B = AR T
. HHRE A R IL TR T R G 5 4T
B WBEFE A T 17 I 2 i) sl I ) A 25 ]
AR AR 00— 25 7287 S AN BB S8 Al 1V A 1
gk zsTa), L, T REAEIE R GE 1Y RO BT R
B AN SRS F A (EL

1 MG FMERA

1.1 BEZTEEN

B TE — B BT K U8 S YRR AR, TE P AR A
0.1~10 m"> M4 HLAEHRRAE , Ry (40 #7445 3
—YESERI RS B XY ST XZ 2 A4S T 4EF A5 A
BT I 1 R AR T R G, TCER AL IR
A L REI B A O RE I AHR MR 19 A
F,AACETE XY I R AT R IE
1 XZ RGN TR 2 S Kb b

Zl X

O
“.’XWE“@
%I m H\JA . Y

O X
Y XZ°Fh
I s 2R,
Rk 7

VA

1 BERGHNZTESEH

Fig.1 The spatial structure of pipeline system
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Fig.2 Three-layer network architecture
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Fig.3 Sensors coverage in XY plane
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Fig.4 Sensors coverage in XZ plane
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Fig.5 Flow chart of sensors three-dimensional deployment
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