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Reliable Maintanace of Wireless Sensor Networks for Event-detection Applications
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Abstract The reliability maintannace of the wireless sensor network is a key point to keep the alarm messages delivered
reliably to the monitor center on time in a event-detection application. Based on the unreliable links in the wireless sen-
sor network and the network charateristics of an event detection application, MPRRM,a multiple path redundant relia-
bility maintanace algoritm was proposed in this paper. Both analytical and simulation results show that the MPRRM al-

gorithm is superior to the previous published solutions in the metrics of reliability, false positive rate, latency and mes-
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sage overhead.

Keywords Wireless sensor networks., Reliability, Failure detection

.I =V

1

i

TR ARSI REF BRI R )
T BARICE LA LRI R R4 (WSND Ay 7= A FL g R
WSN # KR 2258, iR B RIS 8 B AR G B 58 #nl » A
4 — 4L EAUM TR R SO i R B Z R ROk . a5t
S FIEAEIRE KRB LI M4 H TAESHE N, Tk 5 iE
TEZ A F ] WON A - i & ML se 5 R 3R iR. Al
L, WSN $) 12 R T 5 B SR ER8E A 7 IR MK R 3R IR
S,

ST, M ¥ WSN A By B 48 FE R 75 MK 4R 2 oR # B i X
RES T R R TR B B R T LY A A B MR 2 LA
K P 4 MR Ak B R BT 000 1, AR WSN 52 4 e IR
AAE BB R RXE, (UM 4@ Bk AR 45 X2 WSN iz
B A ET /0 B D RE PR K IR T I WSN ) 1) 4% 4 3R 1)
TEBR W42 L WSN S B 57 s B

WSN #z SR oy 0 B R B B M A R, B4R
AR WSN J& 3 3 5% 58 508 , A o 388 5k o A 0 90 e ]
AR . M A WSN G R 8508, RRES
TR A AR . KPLUE, FOAR WA WSN 1

FF5 H #7.2010-02-09  1R{EH #]. 2010-04-21

B TG PR AR - — T T, I F A B8 AR FE 3 SR e I 2
CUNYELBE 1E 3 B TR 35 0 KRG ) B AN EEAR R B , U A TG
S — 5 W SRR I B s AR A R R E R A )
FHRWHEEMHE B TR, R ARB ST DL PR
FREFEN. BT EEHBATRERE T SRN FHF
4R 4 U B I BB AL S B R T RER W] A R BB R EIR &
Bt . WARFUR B/, HER B T L
AR R R T M e B, BRI B AR % AR R 45 v
B R,

WSN H8 B 7 52 0l L4y 2y 3 3l i 4 B AR X002 Al
ST EAE Y T A I R AT WSN A 5
AT R MR P S TSR o5 P R 4 A B R BEUR s B S T
FRBL AR F T4 o 45 A B B BE IR, T B 4E WSN 4% >
SNERST — B VAT B W T R 4%, BT AR AR Y A B .
SNIF T_AMH] Pimoto T HMIERF A T 8k sh Wi B A
SNIF & B #8Z i TAE W46 Z SN — % IS4 N 4%, 32
5 R0 2% P B9 5 558 I Coverhear) T4 M 2% A A& 5 9 B8, 7
e CAE R 28 R AR A, 250l , Pimoto 7E A P 4% Hh i B 40
SN WY A B TR P I BUR A, HE R B E 0
WATAAT, FEATRFATH WSN hiloF k.

A FZERBEARPR LB R (“8637 R E 4 ¥ B B (2008AA01Z208, 2008 AA02

2503,2009AA01Z405) , % B ARBL I W BIIR B (607721500, U A B ERE LT B (2009-28-419) % 1),
IR 1973, 5, L, JHf, FEWFT I E LR ERIEMLE AR RS, E-mail: husiquan@ustb. edu. ¢n,

0830



B sh T B AL RS B R TR TR U R R 32
FTAEMETHATREBENZH,E4T WSNF X, H
52, B VAT I W R 4 X S BRER B KM WSN Sk
WO B ik 22 0T A T IR BT, BT LAE SEBR B WSN
B, PR EEESCRATTH ., ¥ ARAEZRITH
B3 107 8 B AL R, i SNMSEY!, L-SNMS™ ), Sympathy
B3 0Bk (DirectoryHeartbeat, DH) U 1 Memento B4
i X F A1 (Distributed Aggregation, DAY,

fHR,SNMS #1 L-SNMS #FHEZEH A F 1, i H 1y
FR A B B R AR S TT T Y, BT DAAS3E T SR
Rlfeids. DH EEM DA Bl et 4 B R 24t
ST B AR BUAE IR IR 45 1), BB AR T LA T 3R B R A
BEAEBIEE GRIRER R LA R SR R N Y
R AFTERHE S ],

T HATHAR R B % 140X B R BN A48 o o
BHAVAENEL. AXRBERTRATESEED
(MPRRM) & %, E e /0 Tl SE M5 SRR & PR
B,

2 ZHRARURMEHPEE

MPRRM 85 () 80 BAR 2 2 450 35 &% B (Over
deployment) , ARG HH B0 A AT AL, X P AL
SERME Z T S B EEE (Observer) , AT M E AT ABI K
B Hailure) {58, . Fe¥hT SBRBEE BT A
MPRRM
Stepl Initlization at node s:s is not a Base Station, f(s) is the main
observer of s,m(s) is the second observer of 5,C is the collec-
tion of the nodes who are the children of s and take s as main
observer; denote current time as t0, schedule the event for
next detection interval at 0+ DT, DT is the detection inter-
val.

Step2
loop on receiving, call UponMessege (msg) if msg received;
When t= = 10 + delta, new Reportl, Reportl. rpttype=1, send Re-
portl to f(s);
if no ACK from f(s) {new Report2,Report2. rpttype=2;send
Report2 to m(s);}
When t==¢0-+0, 5 * DT, check all children y&€C,
if y. ReportFlag= =false {new Report(y. failure=true); route
Report to Base Station; }
When t==¢0-+detectioninterval ,
at s,update t0=t;schedule next interval event 0+ DT;
goto Step2
at base station, if (only received one report s. failure=true) s. failure=
true;else s. failure={false; goto Step2
Function UponMessege(msg) {
if(msg. rpttype==1 & & s=== f(msg. sender))
{msg. sender. ReportFlag="True;
end ACK to msg. sender; }
else if(msg. rpttype==2 &.& s==m(msg. sender))
{new Report(msg. sender. failure==false) ; route Report to
Base Station; )

else forward(msg) ; }
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