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Key Techniques of Wireless Sensor Networks with Linear Topology
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Abstract; Wireless sensor networks ( WSN) with linear topology have special features such as a large
number of hops, unique routing, long delay, and unbalanced information transmission from the nodes.
From these features, this paper analyzes the problems of normal protocols used in linear sensor networks,
and proposes a fast data transmission protocol based on chain cluster. This protocol applies a reference
time on the nodes periodically and transmits fused data to the sink node. Experimental results show that
the proposed protocol possesses low delay and low power consumption.
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Fig.1 Time-slot control based on fast chain cluster
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Fig.2 Time synchronization and fast data fusion
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Fig.3 Initial synchronization
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Fig.4 Comparing of data fusion efficiency

Wi & 1 e 5 i [F] 20 A MLM S A e — ik,
W 2 B, XA RS S aE

(1) AT . 5 B R 25 P (9 19 24T
O EEEA N AT RN AT S AR FE R Sk A
R I R B L, R P A AT
ok L NSk A

(2) BRI T T el 5 ar & N T
W ARRIATHEAT. B0, A5 B AT R AL 8 I, R 1t
THiR TAE.

(3) MZEn] " ks, b TR SR N
e[ E ), BT AFER] 2 v 1 A4 2 Bk (a] ¢ A
by WU RE Y, 5 MY A BOE K. W2 e M
28T LR, N T PR R AL, Y A [
] A, 4 SRR s PSS B S i APRIROIR 25

4  thiEgENR S o2 4T
T EREE RN E5 A 7E 36 J2 MR N B9 A% T 4%
T — D TCRAL AR, 336 A5 LL 60 s S
HEATER RAE B 36 ML AR E] 0 S0 R
B BURS B B INER 2 f1d 3 .
£2 YEEESY

Table 2 Parameters setting for physical channel

PIRFESE SAE | PHEFEESHR ZHE
R A2/ MHz 433.9 || RHEPIRESH L/ mA  15.5
PR GFSK || U RAEH i/ mA - 15.3
HedE/ (kbits + s7') 38,4 || AKIRHLI/ pA 20
KD/ dbm 0 || MriEgk 36

£33 HNRE
Table 3 Protocol setting
PSR BE(H PSR BCEH
B BRI /bytes 6 |[NATAT KB /bytes 12
DR RS (MO BRTEE/ms 15
iz‘tzsﬁé‘i %kJX/ 64 @ﬁ%ﬁ}a/ﬂﬂ/s 60
AT B SE R /ms 35

4.1 WRERFSH

T FRMREI Y REON 6, BT LI 3E /) 6 2k
A7, F2 B A s 1 A B 1] A s (] 388 e 303
—JA i 60 s WA 2 /DA TARRFE) B, m] LAFS H 2
8,k 4 Fin.

x4 MRER
Table 4 Test results
/352 RS AT BEEE BT AN LN/ /ms  TAERE EA /% SPEE pA
%1% 1~6 1 6 225 0.375 25.8
%2 5% 7~12 1 5 205 0.342 25.3
3 13~18 1 4 155 0.258 24.0
A 19~24 1 3 120 0.200 23.1
5% 25~30 1 2 85 0.142 22.2
o  31~36 1 1 50 0.083 21.3




14

5K ML R NG AR R I 4 B AR 25

MIHAZE R AT DL 1,36 A7 s hAE e 2 il
FEFE I/ 1 i 22 AR /DN, 2 B R AR B
N BRI — R ANE] 4/1 000,20 pA AR AR
L EE AR R T i AT DA B it Y
F , AEAERL IS 1 R ORI, iR R %
LR AR R, AA BME FL T 25 & 2 200 mAh, iR
LB L F vl 2 200 x 10°/25.8 = 85271 h=9.7 a.

ErsE RO Y G RITE RS IV S EE R R o
SO R /I G F AR, S rL b i A T A .
SRBAS ARV, U B 000 R R e A o 1) B P ol R
bR TN
4.2 MEGRRELERESHT

HRAE PR 48 A% 0, 2640 Ry 2 E B AT L
J (D) SRR /INAT 56 VA, 787 5 8] B 4 /N
TR B0 DL 2 — 28 LI /D FE 5 8RR AT
IFAT R LAY T T4 (2) 5 JE AT REAY 15 R R AL,
TR EARTOR B (3) 1E % IEITUAR B M Al I,
ESURINE S PN K - A N NS DR TPy S 3 il
AT A AR,

FEFRL R AR, o] LR E 2 Skarbr. B
TR X g S B [ 1 ) 2 st ][] 26 ] A3 A B K
(I S A R ATHY, &A1 S B B R,
PRUE R GRS M AT LB — A 5 B B[] A 4 i o —
JEBE EATRT ) & R R A R] &R s A
TATHE TS R , R AR B 2R i ] T, AR AT
MU T OIS A MR . A e LT —
UG EAT IR, VB B 138 s ) i — K, G0 SR 2 )
ARZE FAL AR BORE AL, ) ARIRARAS.
JIT AN R84 i 4 R, DR Sk i T 1) B i) g
[ 1, 0 o, 0 oy, S TR SISO BT AR IR S A5
PRUE, PR 22 336 .

55 S-MAC AL, 4% X Pk 43 7 $hc A% i v AE
AT 2 rp B LB, DR A 78 AR R R i 2k Y
B, WA IR A SYNC, RTS 1 CTS,
S-MACIXFEAR ) H B A2 A T 2l 25 Mg 0 J& 320 i 15
S T X PR 43 B e A% i DS R TR AR ST
% b O HA AR B R B, AR R SR 5 R
WO TT 5 /D, A5 S B0 . S-MAC (5 =5 [ — i 2
10% B AR EE. A 2 MREE R P oE b, 82U Pt oy
R BRAL S D DL B /N

5 #RIE
LRI AR AR 4 £ TR IR 1

IS T , 5 108 TO Lk A TR 19 245 P UK RE 00 75 1
LETUPR NS A R T, PERE G AR B AL AT 32
H A PR A P T[] 25 D SO BT X B I
AL AR P4 BETT 19, B U R 1 2 Bk (] 7] 25 A
SO0 Rl T 7 1 SR R R AR T AL R o e 7 A I 45
FLA I 8] [F] A5 PR ) S RS A4 S e I /) 19 A 8K
AR R AF I A, 2 MG 1 A5 8 14 A i, A
LRTUPR T O L AR AR 9 28 5 1) S AL AR 1L T A
A

SE Lk

(1] KUK, FREA. A S Al JCE 3 1 B A5 [ .
A ,2004(12) :11-13.

(2] BN, BRBPOR. R A UG B i o4 a1
)] ROTSEPLE B ,2008(27) :117-119.

(3] TREAC AR5 245, 2 Ak, TOLk A% B W0 45 1 0] [ 20 38
FRLT]. RS K% 2008 (1) :138-145.

[4] YE W, HEIDEMANN J, ESTRIN D. An energy-efficient
MAC protocol for wireless sensor networks [ C] // Twenty-
First Annual Joint Conference of the IEEE Computer and
Communications Societies Proceedings. 2002 .1567-1576.

[5] VANDAM T, LANGENDOEN K. An adaptive energy-
efficient MAC protocol for wireless sensor networks [ C] //
Proc of the First ACM Conference on Embedded
Networked Sensor Systems. 2003 .:171-180.

[6] WANG L N, LIU K. An energy-efficient and low-latency
MAC protocol for wireless sensor networks [ C ] //
Microwave, Antenna, Propagation and EMC Technologies
for Wireless Communications. 2007 ;90-93.

[7] YENH H, LIN C L. Integrated channel assignment and
data aggregation routing problem in wireless sensor
networks[ J ]. IET Communications, 2009,3 (5) :784-
793.

[8] BACHIR A, SAMPER L, BARTHEL D. Link cost and
reliability of frame preamble MAC protocols [ C] // Sensor
and Ad Hoc Communications and Networks, SECON’ 06,
2006 3rd Annual IEEE Communications Society on.
2006 :632-638.

(iR F)



